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Foreword

Hidden in the long shadow of Covid-19, 2020 has been a dark 
year. Scientists have been forewarning a pandemic like this 
for years, pointing to the rise in zoonotic pathogens — those 
that jump from animals to humans — as a reflection of the 
pressures people put on planet Earth.

Those pressures have grown exponentially over the past 
100 years. Humans have achieved incredible things, but we 
have taken the Earth to the brink. Climate change, ruptur-
ing inequalities, record numbers of people forced from their 
homes by conflict and crisis — these are the results of societ-
ies that value what they measure instead of measuring what 
they value.

In fact, the pressures we exert on the planet have become 
so great that scientists are considering whether the Earth 
has entered an entirely new geological epoch: the Anthro-
pocene, or the age of humans. It means that we are the first 
people to live in an age defined by human choice, in which 
the dominant risk to our survival is ourselves.

Advancing human development while erasing such plan-
etary pressures is the next frontier for human development, 
and its exploration lies at the heart of this 30th anniversary 
edition of UNDP’s Human Development Report.

To survive and thrive in this new age, we must redesign a 
path to progress that respects the intertwined fate of people 
and planet and recognizes that the carbon and material 
footprint of the people who have more is choking the op-
portunities of the people who have less.

For example, the actions of an indigenous person in the 
Amazon,  whose stewardship helps protect much of the 
world’s tropical forest, offsets the equivalent of the carbon 
emissions of a person in the richest 1  percent of people in 
the world. Yet indigenous people continue to face hardship, 
persecution and discrimination.

Four thousand generations could live and die before the 
carbon dioxide released from the Industrial Revolution to to-
day is scrubbed from our atmosphere, and yet decisionmak-
ers continue to subsidize fossil fuels, prolonging our carbon 
habit like a drug running through the economy’s veins.

And while the world’s richest countries could experience up 
to 18 fewer days of extreme weather each year within our life-
time because of the climate crisis, the poorest countries face 
up to 100 extra days of extreme weather. That number could 
still be cut in half if the Paris Agreement is fully implemented.

It is time to make a change. Our future is not a question of 
choosing between people or trees; it is neither or both.

When the Human Development Report first challenged 
the primacy of growth as the measure of progress in 1990, 
the Cold War still shaped geopolitics, the World Wide Web 
had just been invented and very few people had heard of 
climate change. In that moment UNDP offered a forward-
looking alternative to GDP, ranking all countries by whether 
people had the freedom and opportunity to live a life they 
valued. In so doing, we gave voice to a new conversation 
on the meaning of a good life and the ways we could 
achieve it.

Thirty years on, much has changed, but hope and possi-
bility have not. If people have the power to create an entirely 
new geological epoch, then people also have the power to 
choose to change. We are not the last generation of the 
Anthropocene; we are the first to recognize it. We are the ex-
plorers, the innovators who get to decide what this — the first 
generation of the Anthropocene — will be remembered for.

Will we be remembered by the fossils we leave behind: 
swaths of species, long extinct, sunken and fossilized in 
the mud alongside plastic toothbrushes and bottle caps, a 
legacy of loss and waste? Or will we leave a much more valu-
able imprint: balance between people and planet, a future 
that is fair and just?

The Next Frontier: Human Development and the Anthro-
pocene sets out this choice, offering a thought-provoking, 
necessary alternative to paralysis in the face of rising poverty 
and inequalities alongside alarming planetary change. With 
its new, experimental Planetary pressures–adjusted Human 
Development Index, we hope to open a new conversation on 
the path ahead for each country — a path yet unexplored. 
The way forward from Covid-19 will be the journey of a gen-
eration. We hope it is one that all people will choose to travel 
together.

CHANGING.
IMPROVING.
DELIVERING.
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2018 WAS A REMARKABLE YEAR FOR UNDP. 

It was our first full year of implementing a new 

Strategic Plan – a plan built to help countries 

deliver on the Sustainable Development Goals.

At a time of change for the United Nations, we 

worked with our partners to help people get 

on their feet and stay there – meeting short-

term needs while laying the foundations for a 

hopeful, confident future.

In Yemen and the Lake Chad region, though 

conflict and fragility continue to block the arter-

ies of progress, we saw a new way of working 

between humanitarian and development actors 

take root, bridging life-saving response with re-

covery and development. 

From India to Fiji, we saw a surge of innovation 

connecting people with the services they need 

to get out of poverty, shaping governance 

solutions of the future. A youth employment 

and entrepreneurship initiative that started in 

Rwanda back in 2013 is now in 10 countries 

and set to be scaled up continent-wide by the 

Africa Union.

In the next pages you will see some of the 

many results we achieved in 2018. They rein-

force that UNDP is uniquely designed to help 

solve complex development problems in a 

courageous, integrated and innovative way. Achim Steiner
Administrator 

United Nations Development Programme
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OUR RATIONALE

#NEXTGENUNDP

RETHINKING DEVELOPMENT FROM WITHIN

STRATEGICALLY ON TRACK

OUR LEADERSHIP

POWERING THE UN REFORM

THE UNDP FAMILY

PARTNERS

CONNECTING THE WORLD

SIGNATURE SOLUTIONS
POVERTY

CONNECTING THE SDGs

RESILIENCE

ENERGY

SHAKING HANDS WITH THE WORLD

RESOURCES AND CONTRIBUTIONS

GOVERNANCE

DEVELOPMENT IS A VIRTUOUS CYCLE

ENVIRONMENT

GENDER

LENDING STAR POWER TO THE SDGs

TOP 2018 UNDP FUNDING PARTNERS

WHY
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HOW

WHAT

They reinforce a trait I have come to admire in this 

organisation: its potential to take change to scale. 

It is a potential we need to fulfill to support  coun-

tries in meeting the ambition of the 2030 Agenda. 

In 2018, we demonstrated that we are up to 

the challenge, with the highest programme  

delivery in five years, restored financial stabli-

ty, increased efficiency and a geographically- 

diverse, gender-balanced leadership team 

– even as we powered UN reform and, now, 

step back from coordinating United Nations 

agencies in the countries we serve.

As Administrator, it was a true pleasure to lead 

the #NextGenUNDP transformation during 

2018, disrupting how we think, invest, manage 

and deliver to accelerate sustainable development. 

Today, UNDP’s mission has never been as 

clear: we are here to help the 170 countries 

and territories in which we currently work to 

reach their development priorities so that no 

one on this planet is left behind. 

We look forward to your partnership and col-

laboration on the journey.

Achim Steiner 
Administrator 
United Nations Development Programme
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S P EC I A L  CO N T RI B U T I O N

Human development and Mahbub ul Haq
Amartya Sen

That the Gross Domestic Product, or GDP, 
is a very crude indicator of the economic 
achievements of a nation is not a secret. 
Mahbub ul Haq knew all about it when he 
was an undergraduate, and as fellow stu-
dents in Cambridge, we often talked about 
the misdirecting power of GDP as a popu-
lar measure. We also discussed how easily 
we could improve the GDP as an indicator 
by replacing the values of commodities 
produced by aspects of the quality of life 
we had reason to value. We were ready 
from time to time to miss a class or two for 
the enjoyable exercise of proposing some 
simple improvements to the GDP.

We ceased being undergraduates in 
1955 and went in different directions, but re-
mained close friends. I knew that Mahbub 
would get back to his favourite concern 
some day, and was not surprised when in 
the summer of 1989 Mahbub got in touch 
with me, with urgency in his voice, saying 
that I must drop everything and come and 
work with him immediately at the UNDP in 
a joint effort to clarify the understanding 
of indicators in general and to construct a 
good and useable index of the quality of 
life in particular. He had done considerable 
background work already (his knowledge 
of living conditions in different countries 
in the world was astounding), and he had 
also worked out how the analytical work I 
was then doing on welfare economics and 
social choice theory would relate closely 
to the task of constructing what we would 
later call a “human development index.”

It was difficult for me to drop everything 
and join Mahbub in the UN, but eventu-
ally I managed to get together with him in 
regular intervals to try and help Mahbub 
in what he was hoping to construct. Com-
bined with Chinese and South Asian meals 
(the restaurants were always chosen by 
Mahbub), I could enjoy the progress that 
we were making towards what Mahbub 
was trying to get, despite the evident skep-
ticism of colleagues working with him in 
the UNDP. There were a number of other 
economists who joined us as consultants 

to the UNDP and who gave useful advice 
on what was emerging. 

Mahbub and I agreed on most things, 
and where we disagreed, we did find ways 
of putting our respective inclinations to-
gether. One subject on which we did initially 
disagree was the usefulness of constructing 
an aggregate index as a comprehensive 
expression of “human development,” in ad-
dition to all the disparate measurements to 
represent various aspects of it. Since human 
life has many different features, it seemed to 
me quite implausible to entertain the hope 
of getting one number which will reflect 
them all in some magically integrated way. 
A set of numbers and descriptions would do 
a better job, I argued, than one grand index 
in the form of one number. “Surely,” I had to 
tell Mahbub, “you must see how vulgar this 
imagined single number must be in terms of 
trying to represent simultaneously so many 
distinct features of life!” To this Mahbub re-
plied that it would indeed be vulgar, but we 
would never find an alternative to the GDP 
that would be widely used if it were not as 
simple—and as vulgar—as the GDP itself. 
“People will pay tribute to the excellence 
of your multiple components, but when it 
comes to ready use,” Mahbub insisted, “they 
will abandon your complicated world and 
choose the simple GDP number instead.”

A better strategy, Mahbub argued, 
would be to compete with the GDP with 
another single number—that of human 
development—which would be no less 
vulgar than the GDP, but would contain 
more relevant information than the GDP 
managed to do. Once people get inter-
ested in the human development index, 
over-simple though it might be, they would 
have an interest, Mahbub argued, in the 
variety of tables with many different types 
of information that a Human Development 
Report would be presenting to the world. 
The Human Development Index must have 
some useful ingredients of social under-
standing and yet remain as easily useable 
as the GDP. “That is what,” said Mahbub, “I 
am asking you to produce.”

I was persuaded by Mahbub’s reasoning, 
and though the follow up was complicated, 
my work was guided by my conversation 
with Mahbub. Even though I feel honoured 
by the fact that I sometimes get credit for 
the Human Development Index (HDI), I 
must emphasize that the HDI was driven 
entirely by Mahbub’s vision, and (I must add 
here) also by his cunning about practical 
use. The simple index of HDI never tried to 
represent all that we wanted to capture in 
the indicator system, but it had much more 
to say about quality of life than the GDP. It 
pointed to the possibility of thinking about 
more significant things regarding human 
life than just the market value of com-
modities bought and sold. The impacts of 
lower mortality, better health, more school 
education, and other elementary human 
concerns could be combined in some ag-
gregate form, and the HDI did just that. 
Central to that aggregation was, of course, 
sensible choice of relative weights on differ-
ent concerns (without overlooking the fact 
that different parts of our findings came 
expressed in very different units). 

The UNDP’s announcement in 1990 of 
the new index of HDI, with concrete num-
bers for different countries’ achievements, 
measured with transparency and relevance, 
was widely welcomed. There was clear vin-
dication there of what Mahbub had hoped 
to get. He called me up in the morning to 
read to me from the front pages of several 
leading newspapers. What was particularly 
pleasing was the fact that all the newspa-
per reports supplemented the airing of HDI 
numbers—contrasted with GDP figures—
by referring to some of the more detailed 
tables of particular aspects of human devel-
opment (as Mahbub had predicted).

It was a great moment. Aside from 
celebrating what had just been achieved, 
I could not help recollecting, as Mahbub 
went on telling me about the news reports, 
the conversations we used to have as un-
dergraduates 35 years earlier. There was, 
I thought, justification there for missing a 
class or two. 

x iHUMAN DEVELOPMENT AND MAHBUB UL HAQ
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Structure of the 2020 Human Development Report

Renewing human 
development for  

the Anthropocene

We are destabilizing the 
planetary systems we  

rely on for survival.  

The strain on our planet 
mirrors that in societies.  

These imbalances reinforce 
each other, amplifying  

the challenges. 

Exploring  
new metrics

Mechanisms of change 
to catalyse action

We need a great 
transformation in the  

way we live, work  
and cooperate.  

New social norms, 
improved incentives  
and working with— 
not against—nature  

can take us there. 

A new era requires new 
measures of human 

development.

 The Report proposes 
the Planetary pressures–

adjusted Human 
Development Index.

2020 HDR 
Expanding human 

development, easing 
planetary pressures  



We are at an unprecedented moment in the history of 
humankind and in the history of our planet. Warning 
lights — for our societies and the planet — are flashing 
red. They have been for some time, as we well know. 
The Covid-19 pandemic is the latest harrowing con-
sequence of imbalances writ large. Scientists have 
long warned that unfamiliar pathogens will emerge 
more frequently from interactions among humans, 
livestock and wildlife,1 interactions that have steadily 
increased in scale and intensity, ultimately squeezing 
local ecosystems so hard that deadly viruses spill out. 
The novel coronavirus may be the latest to do so, and 
unless we relax our grip on nature, it will not be the 
last.

New pathogens do not fall from the sky, nor do 
the epidemics they may cause. Covid-19 has spread 
quickly around an interconnected world, taking root 
wherever it has landed and thriving especially in the 
cracks in societies, exploiting and exacerbating myr-
iad  inequalities in human development. In too many 
cases those cracks have hamstrung efforts to control 
the virus (chapter 2).

While Covid-19 has absorbed the world’s atten-
tion, pre-existing crises continue. Consider climate 
change. The 2020 Atlantic hurricane season either 
set new records or was on the verge of doing so, both 
in the number of storms and how many rapidly inten-
sified.2 Within the past 12 months extraordinary fires 
scorched enormous swaths of Australia, the Brazilian 
Pantanal, eastern Siberia in the Russian Federation 
and the West Coast of the United States.3 The planet’s 
biodiversity is plunging, with a quarter of species fac-
ing extinction, many within decades.4 Numerous ex-
perts believe we are living through, or on the cusp of, 
a mass species extinction event, the sixth in the histo-
ry of the planet and the first to be caused by a single 
organism — us.5

Warning lights — for our societies 
and the planet — are flashing red.

The strain on the planet mirrors the strain fac-
ing many of our societies. This is not mere coinci-
dence. Indeed, planetary imbalances (the dangerous 

Figure 1 Planetary and social imbalances reinforce each other

Source: Human Development Report Office.
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planetary change for people and all forms of life) and 
social imbalances exacerbate one another (figure 1).6 
As the 2019 Human Development Report made plain, 
many inequalities in human development have been 
increasing and continue to do so.7 Climate change, 
among other dangerous planetary changes, will only 
make them worse (figure 2).8 Social mobility is down; 
social instability is up.9 Ominous signs of demo-
cratic backsliding and rising authoritarianism are 
worrying.10 Collective action on anything from the 
Covid-19 pandemic to climate change becomes more 
difficult against a backdrop of social fragmentation 
(chapter 1).11

A new normal is coming. Covid-19 
is just the tip of the spear.

There is talk of returning to “normal,” as if some 
predetermined end date exists for the many cri-
ses gripping our societies and the planet, as if going 
back to normal is desirable or even possible. What or 
whose normal should that be? Lurching from crisis 
to crisis is one of the defining features of the present 
day, which has something to do with the “normalcy” 

of the past, a return to which would seemingly con-
sign the future to endless crisis management, not to 
human development.

Whether we wish it or not, a new normal is coming. 
Covid-19 is just the tip of the spear. Scientists gener-
ally believe that we are exiting the Holocene, which 
spanned some 12,000 years, during which human 
civilization as we know it came to be. They propose 
that we are now entering a new geologic epoch — the 
Anthropocene — in which humans are a dominant 
force shaping the future of the planet.12 The question 
is: What do we do with this new age? Do we choose to 
strike out on bold new paths whose ambitions in the 
face of uncertain futures are the expansion of human 
freedoms while easing planetary pressures? Or do 
we choose to try — and ultimately fail — to go back to 
business as usual and be swept away, ill equipped and 
rudderless, into a dangerous unknown?

This Human Development Report is firmly be-
hind the first choice, and its arguments go beyond 
summarizing well known lists of what can be done 
to realize it. We know that carbon pricing can be an 
effective and efficient policy measure for reducing 
carbon emissions. We know that fossil fuel subsidies 

Figure 2 Changes in the number of extreme temperature days — a result of climate change — will only worsen 
inequalities in human development

Note: Extreme temperature days are days during which the temperature is below 0 degrees Celsius or above 35 degrees Celsius. The figure shows the 
change between the actual number of extreme temperature days in 1986–2005 and the median projected number of extreme temperature days in 
2080–2099.
Source: Human Development Report Office based on Carleton and others (2020).
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encourage those very emissions and should be 
phased out (chapter 5). While the Report discusses 
various ways that societies can make different choic-
es, its unique contribution is a human development 
lens, a lens that aims to unlock some of the deeper 
obstacles to advancing human flourishing while eas-
ing planetary pressures. It focuses on why much- 
discussed “solutions” are not being implemented 
fully — and in many cases not yet at the scale to make 
a difference.

The Report questions the very narrative around 
“solutions to a problem,” which frames solutions 
to discrete problems as somehow external, some-
where “out there,” disconnected from ourselves and 
from one another. Once solutions are discovered, 
the storyline goes, we need only implement them as 
panaceas everywhere. Technology and innovation 
matter — and matter a lot, as the Report argues — but 
the picture is much more complex, much more non-
linear, much more dynamic than simple plug-and-
play metaphors. There can be dangerous unintended 
consequences from any single seemingly promising 
solution. We must reorient our approach from solving 
discrete siloed problems to navigating multidimen-
sional, interconnected and increasingly universal 
predicaments.

In the face of complexity, progress must take on 
an adaptive learning-by-doing quality, fuelled by 
broad innovations, anchored in deliberative shared 
decisionmaking and buttressed by appropriate mixes 
of carrots and sticks. Getting there will not be easy. 
Fundamental differences loom large — in interests 
and around the responsiveness and accountability of 
current institutions. So do various forms of inequal-
ity, which restrict participation in decisionmaking, 
limit the potential for innovation and increase vul-
nerability to climate change and ecological threats 
(figure 3).13 Development choices are often framed as 
if confined to a set of narrow, well trod but ultimately 
unsustainable paths. Deeper still are questions about 
what we value and by how much.14

Human choices, shaped by values 
and institutions, have given rise to 
the interconnected planetary and 
social imbalances we face.

As Cassius famously remarks in Shakespeare’s Ju-
lius Caesar: “The fault…is not in our stars/But in our-
selves.”15 Consciously or not, human choices, shaped 
by values and institutions, have given rise to the inter-
connected planetary and social imbalances we face. 

Figure 3 In countries with high ecological threats, there is also greater social vulnerability

Note: Exludes outliers. Ecological threats include water stress, food insecurity, droughts, floods, cyclones, temperature rise, sea level rise and 
population growth. Levels are defined by number of threats faced by each country: low (zero to one threat), medium (two to three threats) 
and high (four or more threats). See IEP (2020).
Source: Human Development Report Office based on data from the United Nations Department of Economic and Social Affairs and IEP (2020).
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Understanding and addressing them are impeded by 
rigidities in the very same values and institutions, ri-
gidities that lend inertia to our past choices. We must 
critically examine the crucible of human values and 
institutions — specifically the way power is distribut-
ed and wielded — to accelerate implementation of the 
2030 Agenda for Sustainable Development for people 
and planet.

The human development approach has much to 
contribute in addressing our collective paralysis in 
the face of alarming planetary change. Human de-
velopment is about expanding human freedoms and 
opening more choices for people to chart their own 
development paths according to their diverse values 
rather than about prescribing one or more particu-
lar paths. Too often, development choices pit people 
against trees because the environment has been sys-
tematically undervalued while economic growth has 
had top billing. The human development concept 
emerged 30 years ago precisely as a counterpoint 
to myopic definitions of development. Economic 
growth is important, especially for developing coun-
tries; raising income levels is crucial for those living 
in poverty, in every country. But as the 2019 Human 
Development Report emphasized, the increasingly 
important questions for many countries are not about 
the overall size of the pie but the relative size of its 
slices.16 In this year’s Report, though not for the first 
time in its history, we also worry about the oven.

The human development approach reminds us 
that economic growth is more means than end. More 
material resources matter, when fairly distributed 
and within planetary boundaries,17 because they ex-
pand people’s opportunities, from one generation to 
the next. Indeed, the income component of the orig-
inal Human Development Index (HDI) was meant 
to serve as a proxy for material resources that ena-
ble a suite of basic capabilities that expand people’s 
opportunities. Two capabilities — living a healthy life 
and having an education — are of such critical im-
portance that they have been measured as part of 
the HDI since its inception. Unlike income or eco-
nomic growth, they are not just means but ends in 
themselves.

The 2019 Human Development Report argued that 
a new generation of enhanced capabilities is becom-
ing more important for people to thrive in the digital 
age.18 The central tenets of human development have 

not changed — its lodestar remains what people value. 
What has changed is the context. Consider that more 
than 1 billion people have been lifted out of extreme 
poverty within a generation,19 unquestionably one of 
humanity’s greatest accomplishments. But also con-
sider that the Covid-19 pandemic may have pushed 
some 100 million people into extreme poverty, the 
worst setback in a generation.20 Human development 
may have taken a big hit in 2020 (figure 4).21 Eliminat-
ing poverty in all its forms — and keeping it eliminated 
in a dynamic world — remains central, but ambitions 
are continuously being raised, as they should be, 
alongside a firm commitment to not leaving anyone 
behind in the process. Human development is an on-
going journey, not a destination. Its centre of gravity 
has always been about more than just meeting basic 
needs. It is about empowering people to identify and 
pursue their own paths for a meaningful life, one an-
chored in expanding freedoms. It challenges us to 
think of people as agents rather than as patients — a 
central theme of this year’s Report.

The ground beneath us is shifting as we confront 
the unprecedented challenges of the apparent An-
thropocene. This time, the way forward is not only 
about expanding people’s capabilities to lead lives 
they value — that is, expanding choices available to 
people. We must also carefully consider two other 
critical dimensions of human development: agency 
(that is, the ability to participate in decisionmaking 
and to make one’s desired choices) and values (that 
is, the choices that are most desired), with special at-
tention to our interactions with nature, to our stew-
ardship of the planet.

Human development is about empowering 
people to identify and pursue their 
own paths for a meaningful life, one 
anchored in expanding freedoms.

Like a three-legged stool, capabilities, agency and 
values are inseparable in how we think about human 
development in the context of the Anthropocene. We 
cannot assume that expanding people’s capabilities 
will automatically ease planetary pressures. The HDI 
provides clear historical evidence to the contrary — 
countries at the highest levels of the HDI have tend-
ed to exert more pressure over greater scales on the 
planet (figure 5).
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Figure 4 The Covid-19 pandemic’s unprecedented shock to human development

a. Provisional estimate.
Source: UNDP 2020.
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Nor can we simply assume that expanding agency 
on its own means that more empowered people will 
invariably choose, individually and collectively, to 
avoid dangerous planetary change. Values, especial-
ly how they stack up and interact, help provide the 
overall direction for the choices that empowered peo-
ple make about their lives. Values are fundamental to 
our personal understanding of what it means to live a 
good life. But people cannot realize their values with-
out having sufficient capabilities and agency.

The Report argues that to navigate the Anthropo-
cene, humanity can develop the capabilities, agency 
and values to act by enhancing equity, fostering inno-
vation and instilling a sense of stewardship of nature.22 
If these have greater weight within the ever widen-
ing choice sets that people create for themselves — if 
equity, innovation and stewardship become central 
to what it means to live a good life — then human 
flourishing can happen alongside easing planetary 
pressures.23

We have ample evidence that values can be 
changed purposefully and fairly quickly. Consider 
the sea change in many countries in tobacco-related 
social norms, regulations and behaviours.24 Until re-
cently, smoking tobacco commanded a coveted cul-
tural position in countries around the world. Over the 
past decades, in varying degrees, smoking cigarettes 
has been reduced to junk status, though much work 
remains, especially in addressing residual inequali-
ties in tobacco use, particularly in developing coun-
tries.25 The first international health treaty negotiated 
under the auspices of the World Health Organiza-
tion is dedicated exclusively to tobacco control — the 
Framework Convention on Tobacco Control. With 
182 parties covering more than 90 percent of the 
world’s people, the treaty is a testament to what sci-
ence-based public health expertise, coupled with sus-
tained and effective political leadership, can do to 
galvanize action on a globalized problem.26

If equity, innovation and stewardship 
become central to what it means to live a 
good life, human flourishing can happen 
alongside easing planetary pressures.

Environmental values have witnessed similar up-
heavals. Take the publication of Rachel Carson’s 
landmark Silent Spring, widely considered to have 

marked the advent of the modern environmental 
movement, whose roots are centuries older.27 Distri-
butional concerns soon came to the fore with the en-
vironmental justice movement. Each was in no small 
part a practical reaction to new realities, such as air 
and water pollution, happening in unprecedented 
ways and at unprecedented scales and often dispro-
portionately impacting marginalized groups. Each 
broadened the idea of what constituted a good life 
by creating space for environmental stewardship, so-
cial justice and intergenerational responsibilities, lay-
ing the foundations for the sustainable development 
era. And each must continue to evolve in response to 
global planetary challenges that they, in their original 
incarnations, did not set out to address.

Now, in the context of the Anthropocene, it is es-
sential to do away with stark distinctions between 
people and planet. Earth system approaches in-
creasingly point to our interconnectedness as socio-
ecological systems, a notion highly relevant to the 
Anthropocene.28 Human development aligns well 
with such thinking. It has always been about break-
ing down silos and making connections. How could a 
development perspective centred on human possibil-
ity be otherwise? Every one of us moves in and out of 
social, economic and environmental spaces. On any 
given day a farmer might be navigating roles as moth-
er and wife, collecting firewood and fetching water, 
worrying about weather and pests, negotiating the 
marketplace, buying medicine and textbooks. Peo-
ple, place and environment are not only connected in 
rural contexts. City dwellers, too, interact with their 
environment, often on a much larger or more var-
ied scale for food, water, recreation and mental and 
physical health. It is the lens centred on any individ-
ual’s experience, rather than institutional structures 
organized in terms of sectors, that allows the human 
development approach to break free from discipli-
nary and sectoral shackles. It aims to be development 
as seen through any of our own eyes.

And the system-level crises we are increasingly see-
ing are cause for alarm (chapter 2). We no longer have 
the luxury, if we ever really did, of solving problems 
as isolated, quasi-independent points in separate so-
cial and ecological spheres. Instead, they are nodes 
in an inter dependent socioecological network that, 
as a whole, is flashing red.29 The resilience of the sys-
tem has been taken for granted, especially when only 
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one part of it was under strain at a given time.30 The 
homogenizing effect of our predominant models of 
production and consumption, which have been busy 
knitting the world together, have eroded the diversity 
— in all its forms, from biological to cultural — that is 
so vital to resilience.31 Diversity increases redundan-
cy, and while redundancy may not be good for busi-
ness, it is good for system resilience in the face of 
shocks, which travel along the lines that connect peo-
ple and nations.32

In the Anthropocene, it is essential 
to do away with stark distinctions 
between people and planet.

Now, in little more than a decade, the global finan-
cial crisis, the climate crisis, the inequality crisis and 
the Covid-19 crisis have all shown that the resilience 
of the system itself is breaking down. Buffering sys-
tems are maxing out. Once-supple connections can 
become brittle, leaving them more inclined to break 
than to bend, further destabilizing the Earth system.33 
The result is that perturbations more easily become 
contagion — whether economic, environmental or 
viral — that slips indifferently through the porous bor-
ders of nation-states and scales illusory walls that di-
vide people from planet.

Business as usual simply will not work. The same 
applies to the human development concept, which 
must be continually refreshed to respond to the chal-
lenges of our time. It is not about throwing out its 
central tenets, which remain vital to the many chal-
lenges of today, but rather drawing on them to help 
navigate a turbulent new geologic epoch. The goal of 
human development is as relevant as ever — for peo-
ple to live lives they value. And within that goal lies 
the potential to navigate our predicament, if for no 
other reason than business as usual means that peo-
ple, including future generations, will face ever nar-
rowing instead of ever expanding sets of choices in 
their lives.

Easing planetary pressures implies understanding 
how all life on the planet — the biosphere — underpins 
so much of what we take for granted, like the air we 
breathe. This puts in sharp relief the importance of 
a biosphere that is regenerated, not depleted. It also 
implies understanding how societies use energy 
and materials. To what extent are sources of energy 

renewable indefinitely — as from the sun — and to what 
extent are materials recycled rather than outcycled 
in waste and pollution? The accumulating carbon di-
oxide in the atmosphere and plastic in the oceans are 
just two of many examples that illustrate the risks of 
relying on fossil fuels and open material cycles. So 
is biodiversity loss, which often parallels loss of cul-
tural and language diversity, impoverishing societies 
culturally.34

The Earth has gone through periods of instability 
before, evolving into new states. Planetary process-
es normally unfold over hundreds of thousands to 
millions of years, a timescale well beyond the reach 
of our species. For us, ancient is measured in thou-
sands of years; our recorded history is a mere speck 
against the vastness of geologic time. Complicating 
matters is a backdrop of intrinsic climate instabil-
ity. The Holo cene, despite its apparent stability, is a 
warm blip within a changing climate regime, one in 
which oscillations between cooler glacial periods and 
warmer ones have become deeper and stronger. If 
the Earth’s climate has already been characterized by 
abrupt change, then greenhouse gas emissions, along 
with other human-caused planetary disruptions to 
material cycles, add fuel to the fire, layering new in-
stabilities on top of existing ones.

The Report calls for a just transformation that ex-
pands human freedoms while easing planetary pres-
sures. It organizes its recommendations not around 
actors but around mechanisms for change — social 
norms and values, incentives and regulation, and 
 nature-based human development. Each mechanism 
of change specifies multiple potential roles for each 
of us, for governments, for financial markets, for po-
litical and civil society leaders. It is not about pitting 
people against trees or about doing away with mar-
kets simply because they sometimes fail. Instead, it is 
about seeing how different approaches — using norms 
and values, using incentives and regulation, using 
nature itself — can be brought together in concert to 
expand human freedoms while mitigating planetary 
pressures.

Systems and complexity thinking applies equal-
ly to social norms, which are generated and rein-
forced across society, from what children learn in 
school, what people do online, what leaders say and 
enact by way of policy. Norms exhibit properties of 
stability and resilience, but they can be — and have 
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been — nudged enough at critical points into new 
states, sometimes desirably, sometimes less so. Pos-
itive feedback loops can help accelerate change and 
stabilize new normative states, sometimes swiftly, 
as we have seen with tobacco norms. But, of course, 
reversion is possible. How do norms, as nebulous as 
they are powerful, change? What levers and mecha-
nisms are available to policymakers and everyday citi-
zens? This question animates chapter 4 of the Report. 
A first step is to expand choices available to people. 
Expanding choice — such as renewable energy sourc-
es and multimodal transportation networks — is in 
line with helping people realize their values. It is also 
in line with competitive well functioning markets.

The Report calls for a just transformation 
that expands human freedoms while 
easing planetary pressures. 

At the same time, moments of crisis can move 
systems closer to critical change thresholds. Con-
sider many countries’ experience in their progress 
towards universal health coverage, one of the Sus-
tainable Development Goals. A recent analysis found 
that among 49 countries spanning different incomes, 
most moved towards universal health coverage as a 
result of disruption in the status quo, including when 
recovering from episodes of social instability.35 More-
over, countries’ transitions to universal health cover-
age have typically been easier when neighbours and 
peers have already achieved it — an example of both 
incentives and positive feedback effects. The over-
lapping crises we are facing now and facing most im-
mediately in the Covid-19 pandemic give a chance for 
societies to re-evaluate norms and for policymakers 
to take spirited steps towards social and economic 
recoveries that invest in healthier, greener, more eq-
uitable futures — ones that expand human freedoms 
while easing planetary pressures.

Today almost 80 percent of the world’s people be-
lieve that it is important to protect the planet. But 
only about half say they are likely to take concrete ac-
tion to save it. There is a gap between people’s values 
and their behaviour (see chapter 4). To help bridge 
the gap, to help empower people, the Report also 
looks at the ways incentives and regulation can pre-
vent or promote people from taking action based on 
their values (chapter 5). Incentives matter, even when 

individuals do not change their minds or their values. 
Incentives — from fossil fuel subsidies to carbon pric-
es, or a lack thereof — helps explain current patterns of 
consumption, production and investment and other 
choices that lead to planetary and social imbalances. 
Take fossil fuel subsidies, which result in direct and 
indirect costs of over $5 trillion a year. Eliminating 
those subsidies in 2015 would have reduced global 
carbon emissions by 28 percent and fossil fuel air pol-
lution deaths by 46 percent.36

The Report goes on to document how incentives 
and regulation could evolve in ways that would ease 
planetary pressures and move societies towards the 
transformative changes required to advance human 
development in the Anthropocene. It considers three 
domains shaped by incentives. The first is finance, 
which includes the incentives within financial firms 
as well as the regulatory authorities that oversee 
them. The second is prices, which rarely fully reflect 
social and environmental costs, thus distorting be-
haviour. The third is incentives for collective action, 
including at the international level.

Nature-based human development helps tackle 
three central challenges of the Anthropocene together 
— mitigating and adapting to climate change, protect-
ing biodiversity and ensuring human wellbeing for all. 
Nature-based human development is about nesting 
human development — including social and economic 
systems — into ecosystems and the biosphere, building 
on a systemic approach to nature-based solutions that 
puts people’s agency at the core. The potential is huge, 
with benefits ranging from climate change mitigation 
and disaster risk reduction to improving food securi-
ty and increasing water availability and quality. A set 
of 20 cost-effective actions across global forests, wet-
lands, grasslands and agricultural lands could provide 
37 percent of the mitigation needed through 2030 to 
keep global warming below 2 degrees Celsius above 
preindustrial levels and 20 percent of the mitigation 
needed through 2050 (figure 6).37 About two-thirds 
of that mitigation potential (equivalent to one-fourth 
of the total mitigation needs) is linked to forest path-
ways, mainly reforestation. The contribution per cap-
ita of indigenous peoples in the Amazon to climate 
change mitigation through their actions to preserve 
forests amounts to as much as the emissions per cap-
ita of the top 1 percent of the global income distribu-
tion (see chapter 6).
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While the term “nature-based solutions” suffers 
from solutions-oriented language, it is not of that ilk. 
On the contrary, nature-based solutions, or approach-
es, are often rooted in socioecological system per-
spectives that recognize the many benefits and values 
of a healthy ecosystem for both people and planet. Yet 
it is the very complexity, and the multidimensionality 
of their benefits, that tend to make them the excep-
tion rather than the rule. It is admittedly difficult for 
their benefits to be properly aggregated and account-
ed for using traditional economic metrics and when 
benefits are dispersed across ministries of agricul-
ture, environment, transport and infrastructure, de-
velopment, tourism, health, finance — the list goes on. 
The problem, then, is not with nature-based solutions 
but with the inadequacy of our prevailing metrics and 
models of governance, and not recognizing people’s 
agency in their implementation. Joined-up thinking 
and policymaking must become the norm for coun-
tries and people to succeed in the Anthropocene.

The Report focuses on mechanisms of action, 
rather than on specific actors, partly because human 
development in the Anthropocene will require 
whole-of-society responses. Even so, one set of ac-
tors plays a uniquely important leadership role: gov-
ernments, especially national governments. Only 
governments have the formal authority and power to 
marshal collective action towards shared challenges, 

whether that is enacting and enforcing a carbon 
price, removing laws that marginalize and disenfran-
chise or setting up the policy and institutional frame-
works, backed by public investment, to spur ongoing 
broadly shared innovation. Power goes hand-in-hand 
with responsibility and accountability.

But governments cannot go it alone. The challenges 
of the Anthropocene are too complex for technologi-
cal fixes only or for white knights. Nor can we ignore 
the opportunity for and importance of social mobili-
zation from the bottom up. Individuals, communities 
and social movements demand, pressure and sup-
port government action. But if government leader-
ship and action are insufficient on their own, they are 
certainly necessary. Leadership by example matters. 
When governments subsidize fossil fuels, they send 
power ful signals beyond the obvious economic and 
environmental implications. They also send powerful 
messages about values. Several countries — including 
Chile, China, Japan and the Republic of Korea — have 
recently sent strong messages in the other direction 
by announcing bold new commitments to carbon 
neutrality.38 The European Union has as well.39 More 
government commitments — as well as commitments 
from the private sector that are picking up renewed 
interest in sustainable investment and in business 
practices that are mindful of environmental, social 
and governance impacts (chapter 5) — backed by ac-
tion, can facilitate the normative changes needed to 
advance human development in the Anthropocene.

Development is dynamic; priorities and values 
shift. So should metrics. That is why the human de-
velopment measurement toolkit has constantly 
evolved. The past decade has seen the launch of a 
suite of new dashboards and composite indices ded-
icated to measuring gender inequalities and women’s 
empowerment. Since the 2010 Human Development 
Report, the Inequality-adjusted HDI has accounted 
for the distribution of human development within 
countries. A global Multidimensional Poverty Index 
was also introduced then to shift our attention from 
traditional income-based poverty measures towards 
a more holistic view of lived poverty.

The HDI remains useful for measuring a set of 
basic capabilities, but clearly we have moved beyond 
one indicator to rule them all. Indeed, the HDI never 
claimed to reflect the totality of human develop-
ment. The challenges we face, and the possibilities 

Figure 6 Twenty nature-based solutions could provide 
much of the mitigation needed to restrain global warming

Source: Griscom and others 2017.
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before us, have always been more complex, much 
more multidimensional and interconnected than 
a single metric — or even a handful of metrics, no 
matter how good — could ever capture on its own. 
Complexity requires more lenses. New metrics help 
construct them.

The Report presents an adjustment 
to the Human Development Index 
for for planetary pressures, ushering 
it into a new geologic epoch.

What does the Report explore by way of new met-
rics? Among them are new a generation of dash-
boards, as well as metrics that adjust the income 

component of the HDI to account for the social costs 
of carbon or for natural wealth. Together they do not 
aim to make normative judgements about countries. 
Instead, as with all the other human development 
metrics, they help countries understand their own 
progress broadly over time, learn from other coun-
tries’ experiences and raise their ambitions in ad-
vancing human development while accounting for 
people’s interaction with the planet. They also help 
people and civil society organizations hold coun-
tries accountable for their commitments. While 
composite metrics, especially at the global level, 
are inherently unable to capture national and local 
complexities, such metrics nonetheless offer broad 
high-level and directional perspectives. At their best 

Figure 7 The adjustment to standard Human Development Index values by the Planetary pressures–adjusted 
Human Development Index widens as human development levels increase

Source: Human Development Report Office.

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.000

Pl
an

et
ar

y 
pr

es
su

re
s–

ad
ju

st
ed

 H
um

an
D

ev
el

op
m

en
t I

nd
ex

 v
al

ue
, 2

01
9

Human Development Index value, 2019

Human development group

Very highHighMediumLow 45 degree

1 2 HUMAN DEVELOPMENT REPORT /  2020



Box 1 The planetary pressures–adjusted Human Development Index: Signposts to navigate the Anthropocene

The PHDI provides a guiding metric towards advancing human development while easing planetary pressures 
— a combination that today corresponds to an “empty corner” when human development is contrasted with 
indicators of planetary pressure (the green rectangle in figure 5).1 In the figure below the horizontal axis is HDI 
value, and the vertical axis is the index of pressures on the planet.2 The contours of the shaded areas represent 
constant PHDI values that result from different combinations of HDI values and index of planetary pressures val-
ues. PHDI values increase as these lines move towards the bottom right corner, which corresponds to expanded 
capabilities and reduced planetary pressures. That corner, highlighted in green, is the aspirational destination 
of the human development journey in the Anthropocene. The curve corresponding to the average performance 
on the two indices for all countries moved towards that corner between 1990 and 2019.3 But that movement was 
far too slow and modest. Further progress will require all countries to shift rapidly and substantially towards the 
bottom right corner. The PHDI and the HDI can help in assessing and, more importantly, in encouraging choices 
towards a human development journey in the Anthropocene that move us all in the direction of advancing 
human development while easing planetary pressures.

The world is moving far too slowly towards advancing human development while easing planetary pressures

Note: Cross-sectional pressure patterns for 1990 and 2019 were calculated using polynomial regression models. Shaded areas are confidence intervals.
Source: Human Development Report Office.

Notes
1. See similar analysis in Lin and others (2018). As an image of aspirational space in development, it is also reminiscent of the idea of “casillero 
vacío” in Fajnzylber (1990). 2. That is, one minus the adjustment factor for planetary pressures that is multiplied by the HDI to generate the PHDI. 
3. We thank Marina Fischer-Kowalski for insights on this pattern.
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they can contribute to but do not substitute for the 
nitty-gritty of dialogue and policymaking, which 
must happen in every society.

The Report presents an adjustment to the HDI 
for planetary pressures. The planetary pressures– 
adjusted HDI (PHDI) retains the simplicity and clarity 
of the original HDI while accounting for some of the 
complex system-level dynamics discussed throughout 
the Report. By accounting for key planetary pressures, 
it ushers the HDI into a new geologic epoch.

There are many opportunities for 
countries to expand capabilities-based 
human development while reducing 
planetary pressures. When agency 
and values are added to the mix, the 
opportunities become even greater.

The PHDI adjusts the standard HDI by a coun-
try’s level of carbon dioxide emissions and material 
footprint, each on a per capita basis. For countries on 
the lower end of the human development spectrum, 
the impact of the adjustment is generally small. For 
high and very high human development countries the 
impact tends to become large, reflecting the various 
ways that their development paths impact the planet 
(figure 7 and box 1).

The good news is that there are many options and 
opportunities for countries to maintain and even ex-
pand traditional, capabilities-based notions of human 
development while reducing planetary pressures. 
When agency and values are added to the mix, as the 
Report demonstrates, the opportunities for expand-
ing human freedoms while easing those pressures be-
come even greater.

In his great postwar novel The Plague, Albert Camus 
wrote, “everyone has it inside himself, this plague, 
because no one in the world, no one, is immune.” If 
he were writing today, he could have easily been com-
menting on Covid-19 or climate change, though of 
course we understand that while everyone is affected, 
they are not affected equally. But while the stakes for 
humanity may unfortunately be much higher today 
than they were some 70 years ago, there is cause for 
hope — we need no longer be passive recipients of 
plagues or of development. Fate has been usurped by 
choice, which in turn is predicated on power. In this 
brave new geologic epoch of the Anthropocene — in 
this age of humans — inside our species, and our spe-
cies uniquely, is the power to reimagine and rebuild 
our world, to choose justice and sustainability. This 
2020 Human Development Report, coming at the 
close of a tumultuous year of layered global crises, 
helps signpost the way.
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Part I has three chapters sequentially covering an-
alytical, empirical and policy perspectives on how 
human development relates to the concept of and 
debates around the Anthropocene. Part II consid-
ers the implications for action, discussing three key 
mechanisms for change: social norms, incentives and 
nature-based human development. Part III explores 
implications for metrics of human development.

Chapter 1 argues that the human development 
journey (where we want to head) must now be con-
sidered in the context of an unprecedented moment 
in human history and in the planet’s history — and 
that the human development approach opens fresh 

and empowering perspectives on how to get there. 
Complementing chapter 1’s analysis, chapter 2 pro-
vides detailed evidence of unprecedented plane-
tary and social imbalances and their interaction. It 
shows empirically that we are confronting some-
thing fundamentally new and that the natural world 
of the Anthropocene reflects imbalances in oppor-
tunities, wealth and power of the human world. 
Chapter 3 argues that working together in the pur-
suit of equity, innovation and planet stewardship 
can steer actions towards the transformational 
changes required to advance human development 
in the Anthropocene.
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We are entering a new geologic age: the 
Anthropocene. The age of humans.

For the first time in our history the most serious and 
immediate risks are human made and unfold at 
planetary scales, from climate change to the Covid-19 
pandemic to rising inequalities.

How can human development help us navigate the 
complexities of the Anthropocene? 

This chapter argues that we must reimagine the 
human development journey and leverage the human 
development approach to support transformational 
change.

C H A PT E R  1
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“The quandary of unsustainability may be our predicament, but the task of solving it is ours as well. The na-
ture of the problem, its fuller appreciation and the ways and means of solving it all belong to us — humanity 
as a whole. If there is a subject on which collaboration and non-divisive commitments are needed, this surely 
is it. But in order to make this possible and effective, we need a vision of mankind not as patients whose inter-
ests have to be looked after, but as agents who can do effective things — both individually and jointly.”1

Amartya Sen

“Most ‘classic’ writings on sustainability present people as the problem, not as a collective source of strength. 
[…They] frame the discourse in terms of the Earth’s finite resources and rising population. […] We have 
moved away from framing it exclusively around limits to growth and conserving natural resources. Instead, 
we emphasize the connections between communities, ecosystems and social justice.”2

Harini Nagendra

The Covid-19 pandemic is a cautionary tale. For dec-
ades scientists have been predicting just such a pan-
demic, pointing to the rise of new diseases that jump 
from animals to humans3 — and the virus that causes 
Covid-19 is likely one.4 Indeed, the increasing trans-
mission of disease from wildlife to humans reflects 
the pressures we are putting on the planet.5

It is a tale of the risks we confront as we go deep-
er into a new reality described as the Anthropocene, 
the age of humans, with the unprecedented plan-
etary change in scope, scale and speed — as elabo-
rated in chapter 2 — driven by human activity posing 
risks to people and all forms of life.6 But the risks do 
not affect everyone in the same way. Covid-19 was 
superimposed on a world with wide and growing in-
equalities in human development. And it is driving 
deeper wedges between those more able and those 
less able to cope. Meanwhile, the underlying driv-
ers of shocks such as Covid-19 are rooted ultimately 
in unbalanced interactions between people and the 
planet. And these drivers feed off the imbalances in 
opportunities, wealth and power across people and 
countries.

Confronting this new reality of a self-reinforcing 
cycle of social imbalances and of planetary imbalanc-
es (the dangerous planetary change for people and all 
forms of life) calls for reimagining the human devel-
opment journey (where do we want to go?).7 It also 
calls for applying the human development approach 
to longstanding debates on sustainability (how do we 
want to get there?).

The human development journey — enlarging peo-
ple’s abilities and opportunities to be and do what 
they have reason to value — must be considered in 
the context of an unprecedented moment in human 

history and in the planet’s history. This chapter as-
serts the importance of reconfiguring the material 
and energy flows now structurally linked to how we 
organize economies and societies. It details the trans-
formational changes that need to be brought from the 
periphery to the centre of the human development 
journey. That journey cannot be separate from the of 
web of life we are imbedded in.

The Anthropocene: the age of humans. For the 
first time in our history the most serious and 
immediate, even existential, risks are human 
made and unfolding at planetary scale.

The human development approach sets out an eval-
uative framework for development outcomes based 
on expanding capabilities, thus increasing wellbeing 
freedoms, the valuable opportunities to choose from. 
This takes us beyond notions of sustainability based 
on needs fulfilment and away from focusing on in-
strumental objectives such as economic growth. This 
chapter argues that a human development approach 
invites us to look beyond sustaining needs to ex-
panding capabilities. To see people as agents — who 
act and bring about change. And to evaluate people’s 
achievements in terms of their own values and goals. 
In that expansion and perspective lay both the goal of 
the human development journey and, instrumental-
ly, the means to widen the scope of potential actions 
to change the drivers of pressures on the planet. In 
a broader set of motivations for human behaviour, 
market incentives as well as values, dignity and sense 
of worth are all important. Ultimately, people are 
agents of their individual and collective destiny, able 
to drive social change.
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The Anthropocene: the age of humans. For the first 
time in our history the most serious and immediate, 
even existential, risks are human made and unfold-
ing at planetary scale. The chapter argues that this 
new reality calls for reimagining the human devel-
opment journey and leveraging the human develop-
ment approach to support transformational social 
changes to ease pressures on the planet. The nature 
and process of change will be contested, resisted, 
promoted and driven by varied interests and values. 
This Report mobilizes human development analy-
sis to marshal evidence and suggest options for indi-
vidual and collective choices on how to redress both 
social and planetary imbalances. Thirty years ago 
the first Human Development Report placed people 
as the ultimate end of development. “People are the 
real wealth of nations,” read the first line. It is time to 
draw on that real wealth of nations to transform our 
world, as called for in the 2030 Agenda for Sustaina-
ble Development.

Confronting a new reality: 
People versus trees?

“Unlike other concepts that have highlighted the impact 
of human pressures on the environment, the Anthropo-
cene describes a state change in the Earth system, viewed 
as an interdependent, co-evolving social-ecological sys-
tem, as well as a new way of thinking about our recent 
and current epoch. Anthropocene thinking takes us away 
from reductionist linear cause-effect analysis of equi-
ty and sustainability, to underline the fully intertwined 
character of human and ecological systems, and the 
co-evolving fates of sustainability and equity.”8

Melissa Leach, Belinda Reyers and others

“It is people, not trees, whose future choices have 
to be protected” affirmed the first Human Develop-
ment Report, published in 1990.9 By setting human 
flourishing as the ultimate end of development, it 
asserted that development is not about the accumu-
lation of material or natural resources. It is about en-
larging people’s ability to be and do what they have 
reason to value and expanding wellbeing freedoms. 
This fundamental premise of human development 
animates this Report. But the apposition of people 
and nature needs to be re-examined. Because leav-
ing nature in the background — or, worse, presenting 

choices as if they were between people and planet 
— will limit human flourishing for everyone. As the 
1994 Human Development Report stated, “The 
strongest argument for protecting the environment 
is the ethical need to guarantee to future generations 
opportunities similar to the ones previous genera-
tion have enjoyed. This guarantee is the foundation 
of ‘sustainable development.’”10 But these impacts 
are no longer solely for future generations: Planetary 
imbalances are already hurting people today, driv-
ing some of the inequalities in human development 
analysed in the 2019 Human Development Report.11 
And those inequalities and social imbalances, in 
turn, are reflected in even sharper relief in planetary 
imbalances.

Over the years Human Development Reports have 
highlighted the interactions between environmental 
degradation and human development.12 They have 
identified affluence in developed countries as a key 
environmental stressor. Two Reports have been de-
voted to water and climate change, and two have 
considered sustainability and resilience. The envi-
ronment and the challenges of sustainability and cli-
mate have been forcefully advocated by social and 
political movements that have pushed these issues 
to the top of the development agenda. Natural haz-
ards and environmental disasters have contributed 
to public awareness, and scientific evidence and un-
derstanding of key biophysical, economic and social 
impacts have accumulated (spotlight 1.1). The 2030 
Agenda for Sustainable Development is a clear po-
litical statement of the universal consensus that has 
emerged as a result.

This Report mobilizes human development 
analysis to marshal evidence and 
suggest options for individual and 
collective choices on how to redress both 
social and planetary imbalances.

Our dependence on nature is not in question. Am-
artya Sen put it bluntly: “It is not so much that hu-
manity is trying to sustain the natural world, but 
rather that humanity is trying to sustain itself. It is 
us that will have to ‘go’ unless we can put the world 
around us in reasonable order. The precariousness of 
nature is our peril, our fragility.”13 But there are two 
new elements to consider.
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First, the notion of the Anthropocene has forced 
a reframing of thinking — from standalone environ-
mental and sustainability issues, such as climate 
change, to the recognition of a set of interdepend-
ent challenges resulting from underlying process-
es of planetary change driven by human pressures.14 
Indeed, the climate is changing in dangerous ways,15 
and urgent action is needed to curb the greenhouse 
gas emissions causing global warming.16 Concentra-
tions of carbon dioxide — a long-lived greenhouse 
gas — are high and increasing because the planetary 
processes that have maintained concentrations with-
in a relatively narrow range (the carbon biogeochem-
ical cycle) are being overwhelmed by rapid and large 
increases in anthropogenic emissions.17 But other key 
biogeochemical cycles are being dramatically altered 
as well. Take nitrogen, essential for life and the most 
common yield-limiting nutrient in agriculture.18 The 
use of synthetic fertilizers (which increased eight-
fold between 1960 and 2000) and the combustion of 
fossil fuels have produced the largest disturbance to 
the nitrogen biogeochemical cycle since it emerged 
2.5 billion years ago.19

Most people now live longer and healthier lives 
than their predecessors, but the opposite is true for 
the vast majority of the rest of life on Earth.20 Hu-
mans evolved over 300,000 years21 amid a richness 
and diversity of life unprecedented in the planet’s 
history, as measured by the absolute number of spe-
cies.22 That richness of life is now being destroyed at 
an alarming rate due to direct and indirect human 
action, with a quarter of species facing extinction, 
many within decades.23 Biodiversity enhances na-
ture’s contributions to people.24 In addition, language 
and culture have coevolved with biological diversity, 
so biological impoverishment parallels the loss of cul-
tural and linguistic diversity.25

This Report’s point of departure is that there is no 
clear pathway to avoid the dangerous planetary change 
of the Anthropocene. It is, as Julia Adeney Thomas ar-
gues, a predicament that needs to be navigated.26 Or as 
Sharachchandra Lele put it, we need to move beyond a 
“narrowed framing of the problem: one value (sustain-
ing future generations), one problem (climate change), 
one goal (reduce carbon emissions) and one solution 
(renewables).”27 And that calls for a full understanding 
of the pressures we are putting on the planet and of our 
interdependence with nature.28

As long as planetary imbalances persist, 
they engender risks that can materialize in 
shocks to human development, just as the 
Covid-19 pandemic has done. Superimposed 
on existing asymmetries of power and 
opportunity, they perpetuate and can even 
increase inequalities in human development.

Second, the notion of the Anthropocene emerges 
thanks to remarkable advances in Earth system and 
sustainability sciences.29 In addition to document-
ing and explaining the impacts of human activities, 
these new fields are stimulating interdisciplinary 
work, encompassing natural and social sciences and 
the humanities, providing insights into how to mit-
igate those impacts while improving people’s lives. 
The physical realities of the unprecedented pressure 
humans are putting on the planet have reawakened 
interest in understanding our dependence on nature 
now as well as in the past and what is likely to unfold 
in the future. Value systems go beyond convention-
ally looking at nature and the planet for only their 
instrumental value (service provision) or intrinsic 
value (inherent worth) to incorporate relational val-
ues (“associated with relationships, both interperson-
al and as articulated by policies and social norms”).30 
Bagele Chilisa has highlighted how knowledge sys-
tems rooted in African philosophies, worldviews and 
history have been marginalized in development dis-
course but hold the potential to enrich sustainabili-
ty science.31 And the interdependence of biological 
and cultural diversity has led to biocultural diversity 
(discussed later in the chapter) as a source of knowl-
edge for scientists, local communities, civil socie-
ty and policymakers interested in local and global 
sustainability.32

A key insight emerging from this vast and rapidly 
growing body of work is that social and natural sys-
tems are best seen not only as interacting and in-
terdependent but also as embedded in each other. 
“Moving beyond the notion of sustainable develop-
ment as separable human development targets con-
strained by environmental or natural resource limits, 
to an inseparable socio-ecological systems perspec-
tive on sustainable development, offers a fresh per-
spective on sustainable development. It further offers 
a novel and expanded opportunity space from which 
to address the challenges of the Anthropocene.”33
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An important implication is that as much as human 
activity is harming nature, it remains within our reach 
to be a positive regenerative force on the planet — 
looking at nature less as a constraint or something to 
be preserved in pristine form34 and more as an asset 
with the potential to provide sources and resilience, 
and more choices, to navigate the Anthropocene.35 
More important, the emerging insights also point 
the way forward on what to do and how, in a way 
that avoids what Ruth DeFries and Harini Nagendra 
called the two traps of “falsely assuming a tame solu-
tion and inaction from overwhelming complexity.”36

Considering the complex and interdependent rela-
tionship between people and planet, between socio-
economic and natural systems, points to the links 
between dangerous planetary and social imbalanc-
es, which interact and often reinforce each other. As 
long as planetary imbalances persist, they engender 
risks that can materialize in shocks to human devel-
opment, just as the Covid-19 pandemic has done 
(figure 1.1). Superimposed on existing asymmetries 
of power and opportunity, they perpetuate and can 

even increase inequalities in human development. 
The pandemic is adjudged to have reversed devel-
opment progress by decades. It has hit more harshly, 
more quickly and more deeply those already vulnera-
ble, marginalized or with few resources and capabili-
ties, increasing inequalities in human development.37 
That, in turn, has fed social imbalances.

Social dynamics result in actions that can either 
intensify or ease the pressures on the planet. Social 
imbalances feed inequalities in human development 
— which ultimately are gaps in empowerment — 
constraining the space for deliberative reasoning and 
collective action.38 We all care about those close to us, 
but in diverse societies a key to solidarity and coop-
eration is how to extend pro-social behaviour beyond 
close-knit networks. That is determined in part by 
the position of those worse off and minorities in so-
cial structures and economic systems, along with the 
institutional arrangements that determine their polit-
ical inclusion.39 Instead, those who are more power-
ful (and for the most part benefit from the status quo) 
shape the framing of available information, including 

Figure 1.1 Planetary and social imbalances reinforce each other

Source: Human Development Report Office.
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scientific evidence,40 and leverage their resources 
and influence to preserve their power — often in ways 
that oppose transformation.41 All of this perpetuates 
the pressures on the planet that further drive plane-
tary imbalances. This, in turn, engenders risks, and 
the cycle starts afresh. Reframing the human devel-
opment journey in the Anthropocene has the poten-
tial to break this cycle.

What does this mean for human development? 
First, it presents a challenge as to how to imagine and 
pursue human development. Addressing social im-
balances, the hemisphere on the right in figure 1.1, 
has always been at the core of the human develop-
ment journey. But until now the other hemisphere, 
planetary imbalances, has not been systematically 
brought into the human development journey. How 
to do it, and how that changes the journey, are ad-
dressed in the next section of this chapter.

Second, the human development approach has not 
yet been fully leveraged to inform how to address the 
challenges in the hemisphere on the left in figure 1.1. 
It can offer fresh perspectives on making expanded 
capabilities and human agency central to easing pres-
sures on the planet, as addressed in the last section of 
this chapter.42

Human agency is thus at the core of the processes 
of change and transformation required to enhance 
equity in human development while easing pressures 
on the planet. This implies reassessing capabilities 
with a new sense of possibility and responsibility to 
respect the planet, to reach those who have the fewest 
opportunities and to eliminate the persistent patterns 
of inequality, discrimination and exclusion (including 
racism and patriarchy) that tear societies apart.43

Reimagining the human development 
journey: Bringing the planet back in

Decoupling economic growth from emissions and 
material use is key to easing pressures on the planet 
while improving living standards. The debate on the 
extent to which this is sufficient and feasible provides 
a natural starting point to explore whether decoup-
ling helps rearticulate the human development jour-
ney in the Anthropocene.

The relative decoupling between GDP growth and 
both material use and carbon dioxide emissions is 
common (the economic growth rate is higher than 

the growth rate of material use or emissions). But 
absolute decoupling (economic growth alongside 
absolute reductions in material use or emissions) 
is partial, temporary and rare.44 Interpretations of 
what the empirical findings imply vary. It is wide-
ly agreed that decoupling is vital and needs to be 
pursued.45 Most agree also that future decoupling 
based on extrapolating current trends would be in-
sufficient to meet goals such as those agreed to in 
the Paris Agreement46 or the suite of international 
goals related to biodiversity loss.47 But ultimately, it 
will be up to choices. A recent model suggested that 
a policy package on climate change mitigation would 
allow the world to reach net-zero emissions in 2050 
at moderate transitional growth and employment 
costs, resulting in global net output gains of up to 
13 percent of GDP by 2100 and with income transfers 
compensating the poor for the costs of the energy 
transition.48

Decoupling what?

The dominant view on decoupling is that green 
growth or green economy approaches hold promise 
by shifting towards more resource-efficient and less 
emission-intensive production and consumption, al-
lowing for relative or absolute decoupling.49

A recent study identified 18 developed countries 
whose carbon dioxide emissions declined in abso-
lute terms between 2005 and 2015, both for territorial 
emissions (those due to production within the coun-
try) and for consumption-based emissions (those that 
account for the effects of trade in shifting high-emis-
sion production activities to other countries and then 
importing goods produced elsewhere; figure 1.2).50 
Although slow growth contributed by reducing ener-
gy demand, absolute decoupling happened mainly 
as a result of targeted policies to promote renewable 
sources of energy and energy efficiency.51 Another 
study looked at energy use and GDP in the aftermath 
of the 2008 global financial crisis, finding that al-
though the countries worst affected economically 
had the largest reductions in energy use, those that 
rebounded more strongly had the highest energy effi-
ciency gains.52 Both studies cover a short period and 
limited set of countries, but they provide evidence for 
green growth patterns of development underpinned 
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by more resource- and emission-efficient economies 
driven by policy interventions.53

It has been argued that efficiency gains based on 
known and safe technologies have proved insuffi-
cient (based on past trends and model-based projec-
tions) and that an overall downscaling in aggregate 
economic activity is also required.54 This could be 
achieved through the degrowth of production and 

consumption in high-consuming countries and a shift 
away from growth-focused development in the Glob-
al South.55 This conclusion is based primarily on sce-
narios of low energy demand56 but is also informed by 
the broader research and advocacy on degrowth.57

The debate continues in part because economic 
models have limitations in incorporating key biophys-
ical functions, and biophysical models remain limited 

Figure 1.2 Carbon dioxide emissions from fossil fuel combustion have fallen in several countries

Source: Le Quéré and others 2019.

Pe
rc

en
t c

ha
ng

e 
in

 c
ar

bo
n 

di
ox

id
e 

em
is

si
on

s 
fr

om
 fu

el
 c

om
bu

st
io

n 
re

la
tiv

e 
to

 2
00

0–
20

05
 a

ve
ra

ge
40

20

0

–20

–40

40

20

0

–20

–40

40

20

0

–20

–40

40

20

0

–20

–40

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

1990 2000 2010

United Kingdom

Germany

Hungary

The Netherlands

Portugal

Finland

Bulgaria

Denmark

Belgium

Italy

Austria

Croatia

Sweden FranceRomania Ireland Spain

United States

26 HUMAN DEVELOPMENT REPORT /  2020



in exploring the ranges of flexibility that can emerge 
as a result of changing economic and social behaviour, 
making clear that conclusions are difficult to reach.58

Can the decoupling framing help reimagine the 
human development journey? One way would be to 
replace economic growth with advances in human 
development. This shift has always been at the heart 
of the human development approach, and indeed 
the Human Development Index (HDI) can be, and 
has been, used instead of GDP.59 Recent work that 
shifts the lens from decoupling growth and resource 
use to decoupling the determinants of wellbeing can 
illuminate pathways to improve people’s lives in a 
less resource-intensive way.60 Yet, these perspec-
tives still underemphasize the role of human agency 
— the ability of individuals and communities to take 
the driver’s seat in addressing challenges and seiz-
ing opportunities — that is central to the concept of 
human development.

Roughly speaking, human development compris-
es capabilities that relate to wellbeing and agency. 
aImprovements in human development as measured 

by the HDI (which accounts only partially for agen-
cy) were fuelled by using resources that generated 
today’s ecological crises (countries in rectangle B of 
figure 1.3). So a reimagined human development jour-
ney cannot occur along the same path for low human 
development countries (in rectangle A), and high 
human development countries cannot remain where 
they are. As elaborated later in chapter 2, inequalities 
in achievements in wellbeing mirror injustices in re-
source use. A reimagined human development jour-
ney thus calls on all countries to improve wellbeing 
equitably while easing pressures on the planet (mov-
ing to the empty rectangle C).

Taking that journey is a matter of choice. Simula-
tions using shared socioeconomic pathways (SSP) 
scenarios to assess the impact of social and econom-
ic choices on greenhouse gas emissions and climate 
change illustrate the alternatives (figure 1.4).61 SSP 5, 
the business-as-usual scenario, would move five 
world regions to high income status, but global warm-
ing would reach 3–5 degrees Celsius above preindus-
trial levels. SSP 1, the scenario in which social and 

Figure 1.3 Where human development paths landed: High human development goes with high resource use

Note: Includes only countries with more than 1 million inhabitants. Bubble size is proportional to population.
Source: Human Development Report Office based on data from the United Nations Environment Programme.
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economic choices keep global warming within 2 de-
grees Celsius above preindustrial levels, would bring 
all five regions to the aspirational space of high stand-
ards of living and reduce pressures on the planet.

Exercising the choices that will take us away from 
the current development pathways and towards the 
reimagined human development journey depends on 
human agency, or the potential to empower people to 
make different choices, individually and collective-
ly. To do so, we have to explore how societies, econ-
omies and the biosphere interact to understand the 
conditioning imposed by biophysical factors on what 
can be achieved in meeting people’s aspirations: not a 
few people’s, but all people’s.

Mapping human societies’ embeddedness in 
the biosphere: Energy and material flows

Life has created many of the features of the planet 
as we know them today: the gas composition of the 

atmosphere, the amount of sunlight reflected and 
absorbed by Earth, the chemical composition of the 
oceans. Timothy Lenton describes the role of life as 
a creator of these features over the planet’s history, 
showing how planetary processes are deeply inter-
twined with the biosphere (spotlight 1.2). So it can-
not be stressed enough that we cannot treat climate 
change as separate from the biosphere. The oceans 
absorb about 25 percent of annual carbon emissions 
and more than 90 percent of the additional heat gen-
erated from those emissions. Forests, wetlands and 
grasslands also draw down carbon dioxide, seques-
tering close to 30 percent of anthropogenic carbon di-
oxide emissions. The total carbon stored in terrestrial 
ecosystems in 2017 was almost 60 times larger than 
the global emissions of anthropogenic greenhouse 
gases (carbon dioxide equivalent). Soil carbon (in-
cluding permafrost) is about 4.5 times larger than the 
atmospheric pool and about 5 times larger than the 
carbon in living plants and animals. The ocean holds 
a much larger carbon pool, about 38,000 gigatonnes.62

Figure 1.4 Under the sustainability scenario, countries converge by 2100 — with lower carbon dioxide 
emissions per capita and higher human development

Source: Human Development Report Office based on data from the Shared Socioeconomic Pathways Database.
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Human societies are embedded in the biosphere 
and depend on it. But by extracting from it for eco-
nomic activities that shape consumption and pro-
duction patterns, they have also been depleting it. 
Much of this happens in the background and seems 
invisible to social and individual choices, similar to 
forgetting our dependence on the air we breathe. To 
make the interactions between social and ecological 
systems more visible, it is useful to look at material 
and energy flows in our societies and their impact on 
planetary processes.

Every form of life takes up, transforms and expends 
energy and materials for its maintenance, growth and 
reproduction.63 On land and in the seas, plants cap-
ture energy directly from sunlight, which combined 
with their use of materials64 enable not only their 
growth and maintenance but also what is available 
to be consumed in succession by all other forms of 

life — generating waste products in the process. For 
the most part life consumes what it is required for 
its biological existence, but human societies capture 
more energy and more material (figure 1.5) than they 
need to simply survive65 on a scale that goes well be-
yond that of other species.66

For the planet the continuing flow of light from the 
sun ensures an essentially limitless flow of energy.67 
Looking at the evolution of the energy captured by the 
biosphere and by societies over major transitions, as 
well as the implications for material cycles, places the 
current moment in the context of both Earth history 
and human history (figure 1.6).68 It highlights that the 
Anthropocene is unprecedented and shows how social 
dynamics drive planetary imbalances.69 Major transi-
tions correspond to increases in energy capture and 
changes in material cycles that surpassed the limiting 
conditions70 prevailing before the transition. But these 

Figure 1.5 Human societies are imbedded in the biosphere: Energy and biophysical resources are used to 
build stocks and provide benefits for humans while generating waste and emissions

Source: Haberl and others 2019.
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transitions also destabilized the prevailing geochemi-
cal cycles. Timothy Lenton provides an account of the 
major transitions in Earth history, such as the transi-
tion from photosynthesis that does not use oxygen 
(anoxygenic) to the one that does ( oxygenic, which 
took more than a billion years to evolve; spotlight 1.2). 
This transition increased the energy captured by the 
biosphere by an order of magnitude.71

Transitions in human history have been driven by 
technological and institutional innovations, result-
ing in new forms of social and economic organization 
that have progressively expanded energy and materi-
al use.72 The intentional use of fire first allowed peo-
ple to generate energy outside the human body73 but 
increased energy input above human physiological 
needs only by a factor of 2–4 (see figure 1.6).74 The 
transition to agriculture represented a fundamentally 

new stage that raised human energy capture by three 
orders of magnitude (in around 1850, when it was the 
dominant mode of subsistence and the global pop-
ulation was around 1.3 billion).75 The higher flows of 
energy and population linked to farming boosted so-
cieties’ material inputs and waste products, and sub-
stantial local (and possibly global) ecological impacts 
associated with large-scale changes in forest cover 
with fire regimes that spread and managed fire.76

Agriculture emerged independently at different 
times in different parts of the world, but everywhere 
generated energy surpluses that heightened the social 
complexity in cities, the specialization and division 
of labour, exchange and trade, and the innovations 
such as writing that enabled further social stratifica-
tion and provided for the expression and transmis-
sion of knowledge.77 Still, the reliance on biomass 

Figure 1.6 Energy captured in the biosphere and human society

Note: Dates indicate the beginning of each revolution, with energy estimates for when energy regimes have matured.
Source: Lenton, Pichler and Weisz 2016.
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from agriculture (requiring as much as 90 percent of 
the population to work in farming) linked the avail-
ability of energy surpluses to the land’s productivity 
and expansion of its use, while transportation was 
limited by the need to balance the feed demands of 
animals with the distance they could travel.78 These 
limiting conditions created quickly unfolding local 
negative feedbacks from resource use or destruction, 
holding down sustained material growth per person. 
Energy and material conditions imposed limiting 
constraints, but social change processes determined 
the actual production and demand for resources of 
different societies, which varied over time and across 
regions and were often shaped by inequalities in 
wealth distribution.79

As some societies increased economic demands 
and evolved social structures to sustain those de-
mands, the limiting conditions could be overcome 
by using fossil fuels for energy and through industri-
alization. This decoupled energy use from land and 
human labour. As a result, global human energy cap-
ture rose 10-fold between 1850 and 2000, as popula-
tion grew by a factor of 4.6 and GDP per person by 
a factor of 8.3.80 The total global energy flux through 
human societies is already one-third above the total 
that flows through all nonhuman and nonplant bio-
mass. Along with energy, there have been unprece-
dented changes in global material cycles. Minerals 
have replaced biomass as the dominant material, and 
carbon dioxide emissions — which account for about 
80 percent of the total annual flow of materials in in-
dustrial societies by weight — are the dominant waste 
product. Carbon dioxide emissions are overwhelm-
ing the carbon geochemical cycle and driving climate 
change, and the cycles for nitrogen and phosphorus 
have also been massively disrupted.

All this was underpinned by social and econom-
ic changes that drove, and were enabled by, tech-
nological and institutional innovations no less 
dramatic than those during the agricultural transi-
tion. But there is a key difference. The historical or-
igins and initial diffusion of industrialization were 
concentrated geographically, leading to the Great 
Divergence between early industrializing countries 
and the rest of the world.81 This divergence was ex-
acerbated in some cases by colonialism and the in-
tercontinental slave trade,82 whose impacts persist to 
this day.83 About two-thirds of the global population is 

undergoing the move from a predominantly agrarian 
society to an industrial one.84

But we are now confronting limiting conditions, 
determined by biophysical processes, to maintain-
ing a resilient Earth system in a state conducive to 
human wellbeing. Overcoming those limiting condi-
tions implies shifting from fossil fuels85 and closing 
material cycles.86 Also essential is reducing pressure 
on the biosphere by protecting biodiversity and re-
storing landscapes and seascapes.87

Given the centrality of fossil fuels in industrial soci-
eties, it is crucial to keep policy and public attention on 
reducing carbon dioxide emissions. But this alone is in-
sufficient to improve cycling for nitrogen, phosphorus 
and other materials, especially minerals. In fact, many 
energy-intensive processes — such as producing fer-
tilizer, whose use contributes overwhelmingly to dis-
ruptions in the nitrogen and phosphorus cycles — could 
be made easier with greater availability of clean ener-
gy sources. Moreover, a transition to clean energy will 
likely boost demand for materials, especially minerals. 
Based on the International Energy Agency’s scenarios 
through 2050 of shifts away from fossil fuels, target-
ing 15 electricity generation and 5 transport technolo-
gies would increase global total material requirements 
by up to 900 percent for electricity and 700 percent 
for transport, largely associated with greater use of 
copper, silver, nickel, lithium, cobalt and steel.88 And 
the production processes could induce considerable 
greenhouse gas emissions.89 Moreover, renewable en-
ergy technologies can come with other problems: They 
can be land use intensive90 or require minerals from 
mines,91 threatening biodiversity.92

That makes it essential to complement the focus 
on reducing carbon dioxide emissions with an ex-
plicit consideration of material flows. But there is a 
more fundamental point. Often the technological 
innovations that help address limiting constraints — 
overcoming the limitation of nitrogen in agriculture 
through fertilizers, the use of chlorofluorocarbons 
in refrigeration, fossil fuels to overcome the lim-
iting energy constraints of agricultural societies — 
bring unintended consequences. As chapter 3 argues, 
this implies that in addition to expanding the use of 
known and proven technologies, it is crucial to con-
tinue to invest in science. The carbon in land, water 
and forests requires better management and stew-
ardship by local communities and governments.

CHAPTER 1  — CHARTING HUMAN DEVELOPMENT IN THE ANTHROPOCENE 31



The demand of industrial societies for materials and 
fossil fuel energy is structurally determined, so focus-
ing only on technological solutions can generate new 
problems.93 Although end-of-pipe (meaning, at the end 
of production or consumption processes) approaches 
to treating waste and pollution (a focus of much envi-
ronmental policy and advocacy) are important, they 
are not necessarily addressing the structurally deter-
mined uses of energy and demand for materials that 
generate planetary pressures.94 Behavioural changes 
in production and consumption will also be crucial. 
But the structurally determined elements of industrial 
societies will not change unless the underlying mech-
anisms for capturing energy and using materials do — 
and this would likely imply another major transition.

A reimagined human development journey thus 
calls for a deeper connection between human devel-
opment achievements and maintaining a resilient 
Earth system in a state conducive to human well-
being. And the imperative of a major transition pro-
vides a sense of direction for the transformational 
change to ease planetary pressures.95 One where the 
pursuit of improvements in wellbeing goes along with 
mobilizing human agency to implement that transi-
tion, where people are seen not only as users of re-
sources, as rapacious of the environment, but also 
as able to reason individually and collectively to es-
tablish regenerative relationships with the biosphere. 
Human societies have had, and continue to have, vi-
sions of a good life, relational values with respect to 
nature (as discussed below), that go beyond seeing 
people as responding only to economic incentives or 
having a utilitarian perspective on the biosphere.

Learning from human and biological diversity

Biodiversity loss often parallels loss of cultural and 
language diversity, impoverishing societies cultural-
ly.96 For instance, there is wide-ranging evidence that 
land-use intensification decouples productive land-
scapes from the natural processes in order to sustain 
production outcomes.97 Gains in resource efficien-
cy and production often affect the cultural diversity 
that underpins collective wellbeing (figure 1.7).98 Bio-
cultural approaches that emphasize the intertwining 
of human societies and ecological systems99 and de-
scribe deeply interconnected ecological and social 

dynamics where human livelihoods, landscapes and 
ecosystems have coevolved over long periods help 
explain this codependence. They move from a uni-
directional utilitarian concept of nature towards 
acknowledging a plurality of worldviews and human–
nature interactions.100 Biocultural diversity is the 
“diversity of life in all its manifestations — biological, 
cultural, and linguistic — which are interrelated within 
a complex socio- ecological adaptive system.”101

The question is whether it is possible to 
marshal the social, political and economic 
changes towards a transition where 
societies can capture more energy from the 
sun, close material cycles and safeguard 
the biosphere. What would a human 
development journey look like as that 
transition unfolds? It requires a fundamental 
change in the role of humans in the planet.

These perspectives exemplify how the biosphere 
supports human development in nonmaterial ways 
— through learning and inspiration, physical and psy-
chological experiences, and identities and sense of 
place.102 People, through their experiences, derive 
meaning, a sense of belonging, identity and attach-
ment to both place and the rhythms of nature there.103 
Changes to the biosphere can affect a place’s charac-
ter and humans’ relationship with it, since changes to 
the structure and function of an ecosystem can also 
affect the symbolic meaning and belonging created 
by the relationship with that place.104 These kinds of 
change can lead to psychological and emotional dis-
tress,105 including grief and anguish associated with 
loss of place, biodiversity and nature.106 Sense of place 
connected to the biosphere affects how individuals 
and communities adapt to new conditions, deter-
mines whether relocation strategies are used or suc-
cessful and influences shifts in livelihood strategies.107 
A strong attachment to particular meanings of a place 
and a feeling of belonging in nature inspire empathy108 
and motivate action and stewardship of ecosystems.109

Indigenous ways of knowing and being, and their 
governance systems, have supported biocultural di-
versity.110 The decline in what the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosys-
tem Services defines as nature has been lower in areas 
managed by indigenous peoples than in other lands, 
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often as a result of practices that actively maintain or 
enhance diversity.111 Many of the world’s healthiest 
ecosystems, especially those outside formally pro-
tected areas, involve lands of indigenous peoples and 
local communities.112 And the customary lands of in-
digenous peoples and local communities encompass 
at least a quarter of the global land area, an important 
direct contribution to the global preservation of bio-
cultural diversity,113 even if indigenous peoples often 
resist nonindigenous peoples’ unsustainable and un-
just patterns of exploitation of the biosphere.114 The 
cooperative management of centuries-old rice ter-
races in Bali extends beyond villages to entire water-
sheds. Decisions by local farmers evolved towards 
optimal harvests and preserved watersheds.115

Areas often perceived as wilderness or untouched 
are frequently the result of a long-term relationship be-
tween indigenous peoples and their territories.116 But 
rather than extrapolating to a global scale what can be 

seen as isolated indigenous practices with little general 
relevance,117 it is important to emphasize that these in-
digenous knowledge systems reflect sophisticated gov-
ernance practices that advance human wellbeing while 
maintaining biocultural diversity.118 They open our 
eyes to the risks of reproducing the same socially, po-
litically, culturally and economically engrained ways 
that have put pressures on the biosphere.119 They give 
us an opportunity to better weave knowledge systems 
together (box 1.1)120 and to broaden our understanding 
of the interdependence of the human development 
journey in the Anthropocene with the biosphere.

Envisioning the human development 
journey in the Anthropocene

The reality of the limiting constraints facing indus-
trial societies is increasingly apparent, as chapter 2 

Figure 1.7 Diversity in life, culture and language coevolve

Note: The ancestral condition of humans is one in which culture and language reflect the local environment (phase 0). The evolution of culture and lan-
guage partially detaches them from biological diversity, but it does not necessarily impoverish any of the three components (phase I). But losses in culture 
and language can occur when, for instance, more homogenous cultural populations overwhelm local diversity, from which loss in the diversity of life may 
follow (phase II). When the detachment becomes complete, all three dimensions lose in diversity (phase III).
Source: Frainer and others 2020.
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makes clear, and will condition the human develop-
ment journey in the Anthropocene. The question is 
not whether that reality will continue to disrupt social 
and economic processes and drive further wedges in 
inequalities in human development. The question is 
whether it is possible to marshal the social, political 
and economic changes towards a transition where so-
cieties can capture more energy from the sun, close 
material cycles and safeguard the biosphere.

What would a human development journey look 
like as that transition unfolds? It requires a “funda-
mental change in the role of humans in the planet.”121 
It takes us beyond ensuring the carrying capacity 
of an individual ecosystem or resource122 to under-
standing the system dynamics for societies to expand 
human capabilities while supporting the planet’s abil-
ity to provide for that expansion over time.123

The aspiration of a transition to a just and sus-
tainable human environment has been discussed 

since at least the mid-1980s.124 There has been much 
recent interest in the concept of just transitions 
(box 1.2). But we are now confronting a new real-
ity. The Covid-19 pandemic seems to be one more 
example of the shocks we may be confronting, and 
there is a step-change in the nature of the risks we 
create because we are affecting the very planetary 
processes that enabled wellbeing to prosper in the 
first place. Global production systems, such as the 
food system, are growing increasingly homogenous 
and concentrated, geared to yield high and predicta-
ble supplies of biomass in the short run, but are also 
entrenching long-term and pervasive risks.125 For 
most of our existence the major risks were natural 
hazards — but they are now anthropocentric, and 
we are poorly prepared to cope (spotlight 1.3). The 
human development journey in the Anthropocene 
has to be fully aware of these risks and find ways to 
address them.

Box 1.1 Indigenous and local knowledge systems and practices generate synergies between biodiversity 
and human wellbeing

Indigenous and local knowledge is a key link for building synergies between the wellbeing of local 
people and the conservation of ecosystems. To realize this potential for sustainable human develop-
ment, indigenous and local knowledge needs to be embedded in and actively connected to ecosystem 
governance that recognizes their rights. The diverse social, cultural and environmental knowledge of 
indigenous peoples and local communities contributes to safeguarding ecosystem services and secur-
ing the multidimensional wellbeing of people across large parts of the globe.1 The scope and content 
of indigenous and local knowledge bring insights of great relevance for ecosystem governance, as 
in controlling deforestation, reducing carbon dioxide emissions, understanding climate change and 
sustaining and restoring resilient landscapes.2 For example, at least 36  percent of the world’s intact 
forest landscapes are within indigenous lands.3

Despite the role of indigenous and local knowledge in conservation, local and indigenous governance 
systems are threatened and in decline — along with indigenous peoples’ wellbeing.4 Recognizing land 
tenure, access and resource rights; applying free, prior and informed consent; and improving collabora-
tion and comanagement arrangements with indigenous peoples and local communities are critical. 
Indigenous peoples and local communities, and their knowledge systems and practices, have a major 
role in global biodiversity governance and conservation, from knowledge generation and assessment 
to policy formulation and decisionmaking and to implementation in practice.5

To realize this potential, new collaborative ways of mobilizing knowledge and learning across diverse 
systems can contribute innovations and new solutions to sustainable human development.6 Involving 
multiple actors and knowledge can strengthen usefulness and legitimacy in decisionmaking and imple-
mentation.7 Approaches and programmes that bridge diverse constituencies in resource governance 
along these lines are emerging in many parts of the world today.8

Notes
1. Díaz and others 2019b. 2. Hill and others 2020. 3. Fa and others 2020. 4. Díaz and others 2019b. 5. Hill and others 2020. 6. Mistry 
and Berardi 2016; Sterling and others 2017; Tengö and others 2014. 7. Danielsen and others 2005; Gavin and others 2018; Sterling and 
others 2017. 8. Malmer and others 2020.
Source: Galaz, Collste and Moore 2020.
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The heightened risks combined with the 
narrow window of time to act instil a sense 
of urgency that is already well recognized for 
climate and biodiversity loss but is needed 
for a broader set of Anthropocene risks.

And we are unprepared for this. Take climate 
change. Both scientific and economic models, it is ar-
gued, have underestimated economic and social risks.126 
The call to shift the focus to lives and livelihoods and 
better incorporate risks127 that we confront in the An-
thropocene goes beyond climate change — and is con-
sistent with how the interaction between social and 
planetary imbalances lies at the origin of these risks 
(see figure 1.1). Furthermore, not only are human-driv-
en risks unprecedented and global in scale, but “social 
and technological trends and decisions occurring over 
the next decade or two could significantly influence 

the trajectory of the Earth system for tens to hundreds 
of thousands of years. And they could potentially lead 
to conditions that resemble planetary states that were 
last seen millions of years ago, conditions inhospita-
ble to current human societies and to many other con-
temporary species.”128 The heightened risks combined 
with the narrow window of time to act instil a sense 
of urgency that is already well recognized for climate129 
and biodiversity loss130 but is needed for a broader set 
of Anthropocene risks.131

Confronting these risks implies that enhancing 
resilience is central to the human development jour-
ney in the Anthropocene,132 acknowledging that “[…] 
nonlinear, phased progress challenges the percep-
tion of linear incremental progressions from poverty 
to well-being, deforestation to reforestation, or fossil 
fuels to renewables. This insight highlights instead 
thresholds of change, where progress can involve the 

Box 1.2 A just transition

The idea of transforming our economies and societies must have equity or justice at its centre. The 
transition from the current unsustainable patterns of production and consumption to a more sustain-
able system is bound to have winners and losers. But what is just depends on one’s perspective. Advo-
cates of climate justice take a human rights approach to sharing the costs and benefits of adjusting to 
climate change. By contrast, energy justice usually focuses on access to energy as a human right. And 
environmental justice emphasizes the agency of people and seeks to involve them in environmental 
decisionmaking.1

All three approaches touch on the political economy of a transition to more sustainable economies 
and societies. Any just transition will be a delicate balancing act.2 The concept of a just transition is not 
merely a technical process of moving from a fossil fuel–based to a low-carbon system — it is a political 
process. The status quo is not only disrupting planetary processes but also perpetuating inequalities.3 
With this in mind, green innovation alone would not suffice to make the transition happen in the first 
place or to ensure that it is just. A just transition would require creating political coalitions among social 
and environmental movements, minority groups, labour unions, people employed in the energy sectors 
and engaged local communities.4

In a way the idea of a just transition gets to the core of sustainability. Rather than a fixed state we are 
aiming to reach, sustainability can be seen a process of debate and inclusive deliberation. This view of 
sustainability as a process of exploring social, technological and environmental pathways recognizes 
that different stakeholders view sustainability in different ways and have diverging narratives about 
what is or is not sustainable. This implies the need to identify, in each case, the actors, their framing of 
the situation and their emphasis. This socially complex view of sustainability also implies that govern-
ments are not the only policy agents and that there is an important role for citizen engagement and 
mobilization, protest and coalition building.5

Notes
1. Heffron and McCauley 2018. 2. Consider phasing out fossil fuel use. On the one hand, attention must be paid to people living in 
energy poverty — those who presently do not have access to energy. On the other hand, many people’s livelihoods currently depend 
on the fossil fuel economy, and they are thus vulnerable to any transition away from it. Furthermore, both current and future genera-
tions are at risk given the social and ecological instabilities of the Anthropocene (Newell and Mulvaney 2013). 3. Healy and Barry 2017. 
4. Healy and Barry 2017. 5. Leach, Sterling and Scoones 2010.
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often invisible preparation for change, the navigation 
of change once past a threshold or tipping point, and 
finally a focus on building the resilience of the trans-
formed system.”133

The human development journey in the Anthro-
pocene will benefit from the strong evidence of the 
transformational change at local scales that is being 
increasingly scaled up to national levels through 
policies and finance mechanisms.134 This suggests 
that the process of change is adaptative, with social 
changes evolving through a combination of gradual 
changes and larger regime shifts, as many aspects of 
socioecological systems change together.135 And this 
process is inherently political, with multiple interests 
pulling in different directions.136

Technological advances and renewable energy pric-
ing now competitive with fossil fuels mean that the 
energy transformation is increasingly feasible, even 
if the effectiveness of some of the proposed technol-
ogies is contested (as chapter 3 discusses). A combi-
nation of renewable energy, greater efficiency and 
reduced energy demand would make such a transfor-
mation feasible137 — even if it remains challenging to 
decarbonize some economic sectors,138 including food 
systems.139 In fact, a recent study suggested that even 
if fossil fuel emissions were immediately stopped, 
current emission trends in global food systems would 
likely preclude meeting the Paris Agreement goals.140

Closing material cycles — extracting less and recy-
cling more — is less certain technically but is receiving 
increasing public and policy attention. The challenge 
stems in part from the fact that about half of mate-
rials extracted globally are used to build or renew 
in-use stocks (such as infrastructure), making them 
impossible to recycle in the short run. Material stocks 
increased 23-fold from 1900 to 2010 and would in-
crease another 4-fold (to more than 150 times the 
1900 stock) if there were global convergence to the 
level of stocks of developed countries.141 And around 
44 percent of processed materials (those not used 
to build stocks) are used to provide energy, making 
them unavailable for recycling as well.142 Further, 
some materials remain essential for specific func-
tions: No exemplary substitutes are available for all 
major uses of 62 metals.143

Despite being a major challenge,144 closing materi-
al cycles shows the need for, and potential of, major 
product redesign. In fact, much evidence suggests 

that the opportunities are commensurate with the 
challenges, given that only 6 percent of globally ex-
tracted materials are recycled,145 with clear opportu-
nities for more efficient use and recycling in domains 
ranging from agriculture to green chemistry.146 Ana-
lytical approaches such as the material stock-flow-
service — focusing on the services that enhance 
wellbeing and then tracing back the flow of materials 
required and the minimum stocks needed — can also 
help identify opportunities to generate human bene-
fits with less material use.147

Despite these challenges, the human development 
journey in the Anthropocene should be guided by 
exploration beyond the structural constraints of in-
dustrial societies — or it will be blind to what might 
be feasible. Living through the Industrial Revolution 
in England, Adam Smith, David Ricardo and oth-
ers thought that diminishing marginal yields in agri-
culture would eventually bring industrialization to a 
halt.148 They all saw the world through the lens of ag-
ricultural societies. Feasibility may be impossible to 
prove, but it is not disproved by using industrial so-
cieties as a frame of reference. It will be important 
to keep the future accessible and navigable149 on the 
human development journey in the Anthropocene 
(box 1.3). And, as important, to recognize that new 
and unimagined institutions will support human as-
pirations for evolving conceptions of a good life.150

The human development journey in the Anthropo-
cene will also hinge on broader social and economic 
transformations and their interactions with technol-
ogies, as during the agricultural and industrial tran-
sitions. Here, the insights from biocultural diversity 
approaches will be key to informing the transforma-
tions needed. Some elements of these changes may 
already be under way, such as the growing importance 
of intangible capital in many of today’s economies151 
and the increasing economic value of digital goods 
and services (software, social networks, media, enter-
tainment), even though it is unclear whether digitali-
zation will substantially reduce demand for materials 
and energy.152 Though the global population is grow-
ing, growth rates are falling (figure 1.8), with recent 
drops in fertility rates suggesting that the total pop-
ulation may even start falling in this century.153 More 
and more people live in cities, so urban uses of energy 
and materials are particularly important,154 as are the 
processes of economic and social change in cities.155 
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Box 1.3 Choosing inclusive futures for human development in the Anthropocene

By Andrea S. Downin, Stockholm Resilience Centre at Stockholm University and Global Economic Dynamics and the Biosphere programme at the Royal 
Swedish Academy of Sciences; Manqi Chang, Department of Aquatic Ecology at the Netherlands Institute of Ecology; David Collste, Stockholm Resilience 
Centre at Stockholm University; Sarah Cornell, Stockholm Resilience Centre at Stockholm University; Jan. J. Kuiper, Stockholm Resilience Centre at Stock-
holm University; Wolf M. Mooij, Department of Aquatic Ecology at the Netherlands Institute of Ecology and Department of Aquatic Ecology and Water 
Quality Management at Wageningen University; Uno Svedin, Stockholm Resilience Centre at Stockholm University; and Dianneke van Wijk, Department of 
Aquatic Ecology at the Netherlands Institute of Ecology

Presenting a choice between focusing on environmental conservation and focusing on poverty alleviation and human 
development is a false dichotomy. These two goals are indivisible: Either one chooses neither — for instance, by maintain-
ing business-as-usual practices of consumption and production — or one chooses both.1 This dependence is simple — 
long-term fair and just human development depends on relative stability in Earth system dynamics, which in turn can be 
ensured only through sustainable use of the environment — that is, maintaining rates of human resource extraction below 
rates of resource production, and rates of waste emissions below the environment’s ability to absorb and transform the 
waste.2 Overextraction and overemission compromise the biosphere’s ability to produce the resources and sustain the 
services that societies need to thrive and survive.

Choices are nonetheless important, and the types of choices available differ according to scales and perspectives. 
At a generic, global level the Intergovernmental Panel on Climate Change community has been developing different 
representative concentration pathways and shared socioeconomic pathways that humanity might broadly take and 
have analysed the outcomes of those pathways in terms of climate change and biodiversity loss.3 The pathways, ranging 
from no to high mitigation, are mutually exclusive and all lead to further deterioration of the natural world and frame sus-
tainability as the outcome of policies that constrain present activities. The pathways — and their outcomes — are firmly 
anchored in the present and designed around alterations of current systems.

However, this is not only an exercise in fixing current unsustainable processes and controlling damage from the im-
pacts of past overexploitations and injustices. It also requires active thought and planning of what sustainable futures 
can look like — irrespective of perceived constraints or norms that shape today’s societies — and reflecting on how actions 
taken today build towards such futures or make them impossible. Clear goals of sustainable and just futures can help 
shape present action.4 Furthermore, starting with a perspective on the desirable futures one aims for gears towards more 
transformative pathways of change,5 acknowledging that gradual change is insufficient to ensure a safe and just world 
for all of humanity6 or to achieve the Sustainable Development Goals.7 Transformations would be the means to redesign 
systems to have justice and sustainability at their core rather than to gradually adjust systems to be less bad.

Though envisioning and choosing sustainable and just futures must be done across the world — indeed, all countries are 
developing countries in the context of the 2030 Agenda for Sustainable Development8 — these are not global tasks. Indeed, 
the diversity of biogeophysical, socioeconomic and ethical contexts — and their possible combinations — clearly indicates 
that there is no silver bullet, no single realization of a sustainable future or transformation to guide all of humanity. In-
stead, each vision needs to suit the appropriate scales of biogeophysical dynamics, socioeconomic processes and ethical 
considerations.9 This implies that a diversity of sustainable futures — and transformative pathways towards them — must 
coexist. From this perspective achieving the Sustainable Development Goals would be the outcome of realizing a diversity 
of desired sustainable development futures. Each pathway, transformation and realization of sustainable development 
must have at its core the inclusivity of other and different pathways and processes of sustainable human development.

Importantly, many of the processes and systems of today need to change: processes that overexploit and overemit, 
processes that benefit only the few, and the root causes and driving forces of these processes — such as consumerism, 
business models of unlimited economic growth and the displacement of impacts and dependencies across geographies 
and generations. Choosing away from an unsustainable present implies losses for those who disproportionately benefit 
or aim to benefit from business as usual. These can be seen as constraints — as in the framing of representative concen-
tration pathways and shared socioeconomic pathways — but these unsustainable processes today all come at the cost 
of sustainable and just futures for all of humanity. Transformations are likely best navigated with an understanding of the 
unsustainable processes that must be lost and the sustainable and just processes that can be gained by using visions of 
inclusive, just and sustainable futures as compasses.

Notes
1. Downing and others 2020. 2. Downing and others 2020; Rockström and others 2009. 3. Riahi and others 2017. 4. Rodriguez-Gonzalez, Rico-Martinez and 
Rico-Ramirez 2020. 5. Sharpe and others 2016. 6. Holling, Clark and Munn 1986; Leach and others 2012. 7. Hajer and others 2015; Randers and others 2019. 
8. United Nations 2015. 9. Häyhä and others 2016; Van Der Leeuw 2020.
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Studies suggest that cities do not necessarily “slow 
down” uniformly as the population grows, which is 
the typical pattern for colonies of hundreds of mil-
lions of organisms, such as termites, where the larger 
the colony, the slower the use of energy and materi-
als relative to size.156 Some aspects of city life do slow 
down as population grows, given that there are econo-
mies of scale (as with infrastructure networks), while 
increases in houses or jobs (associated with human 
needs) track population. But income, wages and rates 
of invention increase far faster than population.157

Urbanization’s effects on pressures on the planet 
are currently mixed.158 But as more people gather, par-
ticularly the more educated and interconnected they 
are, they generate a larger pool of potential ideas.159 In 
fact, as cities grow, the complexity of social life in-
creases, yielding even more innovations that can over-
come constraints to further population growth in the 
same city.160 This offers a glimpse of the opportunities 
that may emerge as more people become more edu-
cated and more connected, especially as digital tech-
nologies expand.161 Seizing these opportunities calls 
for more than envisioning the human development 
journey in the Anthropocene. As argued next, it calls 
for leveraging the human development approach by 
seeing people as agents, not merely as patients.

Leveraging the human development 
approach for transformation: 
Beyond needs, beyond sustaining

The human development approach emphasizes ex-
panding human freedoms and highlights inequalities 
in capabilities. Leveraging the human development 
approach takes us beyond notions of sustainabili-
ty premised on meeting needs and striving for suffi-
ciency and floors of subsistence alone — and towards 
empowering people to make choices that reduce 
planetary pressures and advance justice (addressing 
both planetary and social imbalances).

Meeting the needs of the present 
and the future: Is that all?

The Brundtland approach to defining sustainable de-
velopment as “development that meets the needs of 
the present without compromising the ability of fu-
ture generations to meet their own needs”162 was a 
watershed moment.163 It brought together the ethical 
imperative of fulfilling the basic subsistence require-
ments of people today — putting poverty eradica-
tion squarely at the centre of the concept — with an 

Figure 1.8 Global population is growing, but growth rates are falling

Source: UNDESA 2019.
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obligation to our descendants rooted in intergenera-
tional justice. It put people at the core, instead of de-
fining what needed to be sustained for consumption 
or production. And rather than asking for the preser-
vation of a pristine state of nature, it emphasized the 
ability of each generation to use resources, allowing 
for some fungibility across resources.164

The two key ideas of the concept — sustain and 
needs — have been interpreted and reinterpreted in 
many ways. Sustain, when translated into notions 
that consumption is the thing to be made sustainable, 
puts the focus on disparities in consumption between 
developed and developing countries, informing ap-
proaches to deal with these asymmetries such as de-
growth, discussed above. Robert Solow argued that 
a generalized capacity to produce wellbeing (or pro-
ductive capacity) was the thing to be sustained into 
the indefinite future, allowing for the next generation 
to be left with what it takes to meet a standard of liv-
ing at least as good as today’s and to do so for the next 
generations similarly.165

There are also different interpretations of which 
needs should be sustained. Needs can be defined 
as encompassing not only the minimum required to 
survive but also a wider set of requirements.166 How-
ever, moving the focus towards a wider conceptu-
alization of needs — or completely away from needs 
to living standards or productive capacity — may di-
minish the ethical power of a formulation that em-
phasizes the minimum required to eliminate poverty 
in today’s generation and every generation going 
forward.167

A focus on needs may lead to prioritizing social or 
economic floors, providing a minimum foundation to 
be shared by everyone, but it does not fully account 
for inequalities and downplays the potential of peo-
ple as agents. For instance, the inspired and influ-
ential framework proposed by Kate Raworth sets a 
floor of essential human and social needs as a circle 
inside the planetary boundaries framework described 
in chapter 2.168 The resulting “doughnut” defines an 
operating space that is not only safe, from the Earth 
system sciences perspective, but also socially just. 
People can strive in this safe and just operating space 
through a multitude of potential pathways.169 But 
when interpreted as focused on enabling people to 
attain a minimum level of wellbeing, it puts less em-
phasis on inequalities.170 Even when inequalities are 

considered in related frameworks, the emphasis is 
often on income inequality.171

But as the 2019 Human Development Report ar-
gued, it is important to go beyond inequalities in in-
come and consider a broader set of inequalities in 
human development. The 2019 Report also argued 
that while setting a floor of minimum achievements 
is essential, it is not enough to address persistent, and 
in some cases increasing, inequalities.172 As shown 
next, impressive achievements in reducing planetary 
pressures that are blind to distributional consequenc-
es are likely to leave existing inequalities in place, 
compounding the drivers of social imbalances.173

Reducing planetary pressures, persisting inequalities

As chapter 2 shows, environmental degradation and 
the negative effects of that degradation reflect, and 
often amplify, underlying inequalities that in turn are 
often underpinned by asymmetries in power. Asym-
metries in power across economic sectors can also 
account for some of the heterogeneity in response to 
environmental challenges.

To take an example, racial and ethnic disparities 
in pollution exposure have long been documented 
in several countries. In the United States they were 
at the origin of the environmental justice movement 
and persist today. Non-Hispanic Whites experience 
about 17 percent less exposure to air pollution relative 
to their consumption, while Blacks bear a pollution 
burden of 56 percent excess exposure relative to their 
consumption and Hispanics, 63 percent.174 The study 
also revealed the risks of looking at environmental 
action without considering equity implications. Al-
though exposure to aggregate fine particulate matter 
(PM2.5) air pollution fell by 50 percent between 2002 
and 2015, inequality in pollution exposure remained 
the same (figure 1.9).175

There are also large inequalities in the production 
side of the economy. Gross external damage176 due to 
premature mortality caused by industrial emissions 
of pollutants, consistent with the reduction in pol-
lution documented above, fell by about 20 percent 
between 2008 and 2014.177 But the decline was driv-
en by cleaning up electricity generation and utilities 
(figure 1.10), following policy, economic and techno-
logical changes unique to the sector that may not be 
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relevant to others.178 By 2014, four sectors alone ac-
counted for 75 percent of gross external damage but 
less than 20 percent of GDP; farms were the largest 
sector contributing to industrial pollution.179

In sum, aggregate reductions in pollution may 
leave existing inequalities in pollution exposure 

intact. And there are asymmetries across sectors in 
how much they drive reductions in pollution (in the 
United States utilities reduced pollution sharply, 
while farms and oil did not). These inequalities and 
asymmetries result from the interplay of economic, 
technological and political factors. So considering in-
equalities in exposure and in actions to reduce envi-
ronmental damages shows the importance of going 
beyond social floors for minimum needs — and how 
marginalization and exclusion that feed into the so-
cial imbalances are often a blind spot when meeting 
needs is what is intended to be sustained.

Expanding human freedoms to address 
social and planetary imbalances

Where to go beyond needs? What can we expand, be-
yond focusing on sustaining? How to account for per-
sistent inequality that feeds social imbalances? The 
human development approach offers a path to ad-
dress these questions.

Figure 1.10 Reduced economic damages from 
industrial pollution was driven by utilities without 
losing economic value added

Source: Tschofen, Azevedo and Muller 2019.
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Figure 1.9 Lower total pollution but persistent 
inequities in pollution exposure

Note: (A) Contributions of differences in consumption (exposed 
and caused) to pollution inequity; (B) exposure of each racial/ ethnic 
group to particle mass with aerodynamic diameter less than 2.5 
microns (PM2.5) caused by the total combined personal consump-
tion of all groups (solid lines) and total population exposure to PM2.5 
caused by each group’s population-adjusted consumption (dashed 
lines); (C) pollution inequity.
Source: Tessum and others 2019.
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Human development takes us beyond notions of 
sustainability based on needs fulfilment and away 
from notions based on instrumental objectives such 
as consumption or economic activity (measured by 
growth in GDP, for instance).180 By going beyond ful-
filling basic needs, it also implies that the objective is 
to enable our children and their descendants to flour-
ish, allowing for broader and evolving aspirations.

The approach is also fundamentally empowering 
in the realm of individual and social choice because it 
allows for the evolution of values (redefining param-
eters of worth and dignity) and of social norms that 
drive people’s behaviour as much as, and sometimes 
more than, getting the prices right. People’s commit-
ments to certain values (honour, justice) can be abso-
lute and inviolable.181

These values can encompass more than anthropo-
centric perspectives. Eileen Crist argued that a “hu-
man-centric worldview is blinding humanity to the 
consequences of our actions.”182 And Martha Nuss-
baum, an influential voice in the capabilities commu-
nity, even argued for dropping “human” from the title 
of the Journal of Human Development and Capabilities 
to make it more inclusive of ethical views on the en-
vironment and the rights of nonhuman animals. This 
should be the case, she argued, even when they do 
not have a direct bearing on human capabilities be-
cause “the future of the planet and its sentient beings 
is one of the largest ethical issues facing humanity 
going forward.”183 These normative ethical concerns 
have acquired a heightened importance in the discus-
sion surrounding the Anthropocene.184

Putting human freedoms at the core not only pro-
vides for a broader ethical and evaluative framing for 
sustainability but also, instrumentally, points the way 
towards changing the behaviours that are leading to 
unprecedented pressures on the planet. Surely the 
goal here is not to sustain these human freedoms, but 
rather to expand them as much as possible. For in that 
expansion lies the means to change both values and 
social norms, the possibility of widening the realm of 
action for change — whether through changes in in-
dividual behaviour or more consequentially through 
the expression of values and preferences in the politi-
cal process or civil society advocacy and mobilization. 
Governments and policymakers are the central actors, 
but people’s own will to shape their life can come to-
gether in organized ways through social movements. 

As Frances Stewart said, “Policy change is the out-
come of a political struggle in which different groups 
(and individuals) provide support for particular chang-
es. In this struggle, uncoordinated individuals are gen-
erally powerless. They are also powerless to improve 
the conditions they face in the market. Yet by getting 
together to support particular changes, individuals can 
acquire considerable power collectively.”185 It is in this 
sense that a human development approach not only al-
lows but actually calls for going beyond sustaining to-
wards “the goal of preparing a future that is not just as 
good as, but that is better than the present.”186

Putting human freedoms at the core not 
only provides for a broader ethical and 
evaluative framing for sustainability but 
also, instrumentally, points the way towards 
changing the behaviours that are leading to 
unprecedented pressures on the planet.

Thus, a deeper awareness of our interdependence 
with the planet — one that is already held and sus-
tained in part by values and social norms by commu-
nities around the world, as noted in the discussion on 
biocultural diversity, and percolating the discourse on 
capabilities (box 1.4). These values and norms can find 
expression in individual and social choices — mediated 
through political and social processes that give fur-
ther agency to people. Here, once again, redressing 
inequalities in human development is paramount, to 
avoid the capture of political processes by narrow in-
terests that want to preserve the status quo — a process 
described in the 2019 Human Development Report.187

That change can happen does not mean that it will. 
It is conceivable, certainly based on past trends and 
current behaviour, that expanding human freedoms 
could result in a continuation of unsustainable pat-
terns of consumption and production. But Amartya 
Sen has argued forcefully, using the decline in fer-
tility rates, that empowering people and giving them 
enhanced agency not only avoid infringements of 
individual choice but can also effectively address 
the challenges of social choice.188 Expanding human 
development — more education of women and girls, 
more economic empowerment of women, more bar-
gaining power of young girls in households, reduced 
poverty189 — contributed to lower fertility rates in India 
(especially in the state of Kerala) and Bangladesh. 
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Crucially, social norms shifted in the context of pub-
lic reasoning and deliberation.190

The evidence of the importance of social norms is 
particularly strong in Bangladesh, where community 
social interactions determined differences in fertility 
behaviour even within the same village. Each village 
was subject to the same interventions, access to infor-
mation and services, including education. But social 
norms were largely associated with religious groups, 
and interactions rarely occurred across religious 
boundaries. This enabled a study to control for indi-
vidual differences in education, age, wealth and other 
factors, resulting in the conclusion that a woman’s 
behaviour was driven primarily by the predominant 
choice among other women in her religious group.191

This example is used not to suggest that it can sim-
ply be replicated as we confront the unprecedented 

challenges of the Anthropocene.192 Rather, it shows 
that when people are the ultimate ends of develop-
ment, progress in human development through ex-
panded human freedoms also creates the means not 
only for people to become more productive econom-
ically and have higher standards of living but also to 
be more active participants in public reasoning and 
able to change social norms.193 The quality of human 
agency is enhanced by better education, better health 
and higher standards of living,194 dimensions that 
constitute the Human Development Index. Recall 
that longevity and education are capabilities that 
are valued in themselves — not just because they en-
able people to be more productive economically. As 
Sharachchandra Lele put it: “The purpose of educa-
tion is not an instrumentalist ‘skilling’ to produce 
biddable masses for current economic and political 

Box 1.4 Capabilities in a rapidly changing living planet

The task of identifying forward-looking capabilities is not trivial because there is a plurality of views.1 
In considering capabilities in the Anthropocene, a useful departure point is instrumental, intrinsic and 
relational values for nature,2 which already reflect a plurality of voices.3

• Fundamental valuation. Interaction with nature can be considered an essential capability based on 
normative principles. As argued above, nature and societies are interdependent, embedded in one 
another. Martha Nussbaum adopted the view of including nature as one of 10 central capabilities: 
“being able to live with concern for and in relation with animals, plants and the world of nature.”4

• Instrumental valuation. The interaction with the Earth system is a key factor defining other capa-
bilities based on its instrumental role.5 The erosion of the biosphere affects the ability to transform 
resources into functionings. For instance, more frequent and more intense extreme weather events 
as a result of climate change are likely to affect people’s ability to inhabit certain places, cultivate 
certain products or sustain certain lifestyles. Air pollution affects health. The extinction of animals 
and species can affect the sustainability of economic activities and planetary systems. And the 
human pressure on ecosystems can increase the occurrence of zoonotic diseases (the likely source 
of Covid-19). When the instrumental role of a resource is omnipresent in the way of life, the resource 
becomes a proxy of an essential capability. This is the situation with nature today. With only one 
planet under increasing stress — because of human action — how we interact with nature conditions 
capabilities and functionings because its further erosion affects people’s way of life.

• A new scientific consensus. Scientists from a range of disciplines are showing with more precision 
the ways in which nature and people are interdependent, as discussed in chapter 2.6 This empha-
sizes that humans and social actions are embedded in the biosphere7 and that integration is key in 
dealing with complexity.

• The political consensus. Environmental sustainability appears at the same level of social and eco-
nomic development objectives as part of an indivisible political global agenda. Since 2015 nature 
has been embedded in the Sustainable Development Goals.

Notes
1. Fukuda-Parr 2003. 2. Following the typology in Brondizio and others (2019). 3. This is consistent with the comparative analysis advo-
cated by Amartya Sen (see Sen 2009). 4. Nussbaum 2011, p. 33–34. 5. Essential and instrumental roles can be intertwined in practice. 
This happens with the role of income in the human development approach. Though the capabilities approach makes an explicit ef-
fort to depart from considering commodities as a defining factor of development, income is acknowledged as a constitutive element 
of capabilities because of its importance in defining basic living standards. 6. Díaz and others 2015. 7. Dasgupta 2020.
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systems to exploit. Its purpose is transformative: to 
imbue everyone with broad human values and criti-
cal thinking abilities. Only then can we overcome the 
confines of race, caste, gender and other prejudices, 
reconnect with our environment and become politi-
cally aware and active citizens.”195

The Anthropocene brings new evidence 
and concepts to inform public debate 
about the changes — normative, economic, 
technological, behavioural — needed to 
ease the unprecedented pressures we are 
putting on the planet. There can be no 
doubt that only people can effect these 
changes, but the Anthropocene and its 
planetary imbalances are superimposed 
on social imbalances and tensions.

The Anthropocene brings new evidence and con-
cepts to inform public debate about the changes 
—normative, economic, technological, behavioural 

—needed to ease the unprecedented pressures we are 
putting on the planet. There can be no doubt that only 
people can effect these changes, but the Anthropo-
cene and its planetary imbalances are superimposed 
on social imbalances and tensions. In some countries 
people are wealthier than ever, more educated than 
ever, healthier than ever — but not happier, and they 
are fearful about the future.196

There may not be a clear blueprint of what human 
development is and will be in the decades to come. 
Human development is permanently under con-
struction, and the approach is open ended to new 
and emerging challenges and opportunities (spot-
light 1.4). This chapter has attempted to sketch a 
vision of the human development journey in the An-
thropocene in order to navigate towards a better plan-
et for people and the rest of life. It has further argued 
that advancing human development is not only pos-
sible but also the way to address planetary and so-
cial imbalances. The vicious cycle in figure 1.1 can be 
broken.
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The Anthropocene is ushering in new sets of complex, 
interconnected and universal predicaments. Social 
and ecological systems are ever more tightly coupled, 
within which inequalities form dangerous feedback 
loops. Systems thinking is in, siloed thinking out.

How does the Anthropocene impact human 
development, today and in the future?

This chapter shows that the Covid-19 pandemic 
has hit human development hard. Climate change 
is already dragging on economies, especially in 
developing countries. Hunger is rising, after decades 
of progress. Natural hazards are getting worse and 
threaten especially the more vulnerable, including 
women, ethnic groups and children.

C H A PT E R  2

Unprecedented—the scope, scale and speed of 
human pressures on the planet



Looking beneath the environment 
and sustainability: Human activity 
driving dangerous planetary change

The 21st century has seen a plethora of assessments 
and reports documenting multiple and worsening 
climate and ecological crises. Often seen as separate 
from one another, they mobilize public and policy at-
tention to differing degrees. They are supported by 
distinct communities of advocates and civil society 
organizations. And they are sometimes presented as 
vindications of warnings made long ago about envi-
ronmental degradation and climate change.

These challenges can be seen as manifestations 
of a more fundamental and integrated process of 
planetary change driven by human activity — leading 
to calls to designate our times as a new geological 
epoch: the Anthropocene. This chapter argues that 
we are confronting a fundamentally new set of chal-
lenges that cannot be seen simply as a continuation of 
past concerns about the environment and sustainabil-
ity. This new reality compels reimagining the human 
development journey. And the case can be best made 
by laying out the evidence and describing the debates 
surrounding the Anthropocene concept.

The changes now unfolding reflect human pres-
sures that are planetary (not just local) in scope, at a 
scale that is overwhelming the biosphere’s regenera-
tive ability and that has been unleashed with unprece-
dented speed.1 The risk is that “[s]ociety may be lulled 
into a false sense of security by smooth projections 
of global change. Our synthesis of present knowl-
edge suggests that a variety of tipping elements could 
reach their critical point within this century […].”2 
The more that societies realize the implications of 
these changes, the more collectively self-aware they 
will be that we are shaping the future of the Earth 
system. This awareness corresponds to a completely 
new stage,3 one in which the trajectory of the planet 
is clearly influenced by human agency and thus can-
not be predicted using only biogeophysical processes.4 
Moreover, ecological challenges are often framed as a 
problem of the future, but the processes that need to 
be transformed are problems of today.5 So the chapter 
marshals evidence to argue that the repercussions of 
the Anthropocene are already affecting human devel-
opment prospects in the short run and in the long run 
— generating inequalities and social imbalances.

This evidence can feed into reasoned delibera-
tions about both the challenges and the possibilities 
by reaching beyond researchers and policymakers 
dealing with the environment. As Amartya Sen notes, 
“There has been a serious failure in communicating 
the results of scientific analysis and in involving the 
general public in informed ethical reasoning.”6 Sure-
ly, the failure to act on this evidence has been aided 
by narrow interests that fear losing in this dialogue 
and public debate and that often mischaracterize the 
processes of scientific deliberation in ways that dilute 
the validity of results.7 This impoverishes debate on 
possible ways to confront the challenges of the An-
thropocene.8 And it can lead to a single-minded focus 
on a narrow set of high-profile issues that leaves the 
broader and far more consequential deep-seated de-
terminants of those challenges in the background.9

Societies today have the ability to act 
on this evidence like never before — and 
to make choices that take us away from 
potentially catastrophic paths.

Societies today have the ability to act on this evi-
dence like never before — and to make choices that 
take us away from potentially catastrophic paths. In 
doing so, it is important to go beyond panaceas, as 
Elinor Ostrom argues,10 given that “configuring new 
spaces may require transformative changes in so-
cial norms, behaviours, governance and manage-
ment.”11 And only by understanding the complexity 
of interactions between societies and ecosystems can 
we account for the unprecedented changes of the 
Anthropocene.

Enter the Anthropocene

“[T]he world is a complex, nonlinear system, in which 
the living and non-living components are tightly coupled 
[… with] important tipping points.”12

Timothy Lenton

The story of the planet over time is told in the Geolog-
ical Time Scale (figure 2.1). It records distinct periods 
in the Earth’s history over timescales spanning thou-
sands to millions of years, differentiated by charac-
teristics ranging from climate to the emergence of life 
and stages in its evolution.13 Earth system scientists 
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introduced the term Anthropocene at the turn of the 
21st century (spotlight 2.1). They confronted a range 
of observations of recent changes to the planet that 
contrasted with the paleoenvironmental record of the 
Holocene (which is estimated to have started about 
11,700 years ago) and indicated that the planet was 
operating in a no analogue state — that is, without 
precedent in the history of the planet.14

The Anthropocene is not yet formally established 
as a new geological epoch, but several geologists and 
Earth system scientists propose dating its beginning 
to the mid-20th century15 with the growth in new 
anthropogenic materials as part of the evidence be-
hind their proposal.16 That would correspond to the 
Great Acceleration of human pressures on the planet 
that have the potential to leave a geological imprint 
(figure 2.2).

The Anthropocene is not yet formally 
established as a new geological epoch, 
but several geologists and Earth 
system scientists propose dating its 
beginning to the mid-20th century.

While the Anthropocene remains contested and 
subject to multiple interpretations, “the core concept 
that the term is trying to capture is that human activ-
ity is having a dominating presence on multiple as-
pects of the natural world and the functioning of the 

Earth system, and that this has consequences for how 
we view and interact with the natural world — and 
perceive our place in it.”17 This reflects the use of the 
term in this Report.

Drawing on interdisciplinary evidence and analy-
sis, Earth systems science, geology and ecology char-
acterize the Anthropocene from distinct perspectives 
(table 2.1). Each brings something different, showing 
that considering diverse perspectives and approaches 
reveals the complexity and reach of the concept.18

Learning from Earth system science: 
Something new under the sun

Human societies have always been tightly linked to 
local environmental conditions, and many of the 
mechanisms at those scales are well understood.19 
These links have become less tight and more indirect 
as societies have modernized, urbanized and shifted 
their reliance from local ecosystems to more distant 
ones for food, water and energy (chapter 3).20 But the 
notion that humans are now a dominant force in al-
tering Earth system processes with likely detrimental 
impacts on human development is novel and brings 
whole new dimensions to the longstanding discus-
sions of the interactions between people and nature. 
A key insight from Earth system science is that life 
and geophysical systems have interacted almost since 

Figure 2.1 How the Anthropocene would fit in the Geological Time Scale corresponding to the Quaternary Period

Source: Malhi 2017.
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Table 2.1 Perspectives from the natural sciences on the Anthropocene

Field Focus Evidence Approaches and metrics

Earth system 
science

Planetary 
functions

Moving outside the range of variability of the Holocene
 → Climate change
 → Biogeochemical cycles disrupted (especially nitrogen 

and phosphorus)
 → Ocean acidification
 → Land use change
 → Biodiversity loss

 → Earth system tipping points and tipping elements
 → Planetary boundaries

Geology Earth 
history

Identifying a contemporary change that is significant and 
detectable over Earth history timescales

 → Abundance of new materials of pure anthropogenic 
origin (aluminium, concrete, plastics)

 → Presence of radionuclides linked to atmospheric 
nuclear weapons testing

Ecology Biosphere Altering the diversity, distribution, abundance and 
interactions of life on Earth

 → Conversion of ecosystems into agricultural or urban 
anthromes

 → Increasing species extinction rates
 → Habitat losses, overharvesting
 → Invasive species, global harmonization of flora and 

fauna

 → Biophysical reserve accounting (such as ecological 
footprint)

 → Human appropriation of net primary productivity
 → Rates of species extinction
 → Ecosystem services, nature’s contributions to people

Source: Human Development Report Office based on Malhi (2017) and other sources in the text.

Figure 2.2 Dating the beginning of the Anthropocene to the mid-20th century would correspond to the Great 
Acceleration of human pressures on the planet that have the potential to leave a geological imprint

Source: Waters and others 2016.
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life emerged on Earth21 — and that these interactions 
are now magnified by the dominant role of human 
activities.

An important characteristic of the 
climate system during the Holocene is 
the tight link between the whole web of 
life on the planet and in the atmosphere, 
regulating the carbon cycle.

Over the past 2.6 million years the planet’s tem-
perature has oscillated sharply, leading to alternat-
ing warmer and colder periods. But the Holocene 
has been both warmer and more stable in temper-
ature. The climate system has also been more sta-
ble, despite massive hydrological variability that has 
had radical implications at the regional scale. For in-
stance, the Sahara has not always been the dry desert 
we see today, and the Amazon had to confront severe 
droughts earlier in the Holocene.22 In fact, an impor-
tant characteristic of the climate system during the 
Holocene is the tight link between the whole web of 
life on the planet and in the atmosphere, regulating 
the carbon cycle. For instance, about a fifth of annu-
al average precipitation falling on land is linked to 
plant-regulated water cycles, with many places now 
receiving half the precipitation from this type of cycle 
that they received before.23

A main focus of the Earth system community is to 
understand the parameters under which disruptions 
to planetary processes result in changes that could 
push some of these processes or the entire planet 
outside the range of variability that has character-
ized the Holocene. Evidence is drawn, for instance, 
from the analysis of climate change, alterations of 
biogeochemical cycles and ocean acidification. An-
alytical approaches emerging from the field include 
identifying tipping points, critical thresholds when 
small additional human-induced pressures can move 
a system to an entirely new state. A tipping point for 
the entire Earth system is difficult to establish — and 
may not even exist.24 But several analyses of large-
scale elements of the Earth system suggest tipping 
elements for parts of the Earth system — for exam-
ple, the Greenland ice sheet and forest biomes such 
as the Amazon and boreal forests.25 Something hope-
ful is emerging from the identification of tipping 
points. Though dangerous and harmful ones are to be 

avoided or reversed, the same dynamics can be har-
nessed to turn small interventions into large impacts 
(such as a small conservation effort in the Apo Island 
in the Philippines, which resulted in a major restora-
tion of marine life).26

A prominent framework to summarize how chang-
es in the Earth system and the biosphere underpin 
human prosperity in fundamental ways is the plane-
tary boundaries approach. In 2009 Johan Rockström 
and colleagues identified what they denoted a safe 
operating space for humanity.27 This space is defined 
by several Earth system boundaries that, if trans-
gressed, could undermine life-supporting conditions 
on our planet. This notion, refined over the years, 
remains one of the most influential framings for the 
challenges of the Anthropocene (box 2.1). Though 
the framework was designed explicitly for the glob-
al level only, there have been attempts to apply it at 
lower scales,28 even though that is neither encouraged 
nor supported by the original proponents.29 Still, the 
changes in the Earth system were not created by a 
homogenous humanity, as can be clearly seen by the 
fact phosphorus and nitrogen (linked essentially to 
the use of fertilizers in agriculture) have breached the 
thresholds in several places around the world but re-
main far from levels of concern in many others.30

Understanding geological and ecological change

To specify the Anthropocene as a new geological 
epoch, geologists must identify a contemporary hu-
man-induced change that is significant and detect-
able over the timescales of Earth’s history.31 Mining, 
landfills, construction and urbanization have result-
ed in the greatest expansion of new minerals that do 
not exist in the natural world as rocks (in the geolog-
ical sense of having the potential for long-term per-
sistence).32 Pure elemental aluminium is one of these 
materials, and as much as 98 percent of the alumini-
um on Earth has been produced since 1950. Another 
is plastics, whose current annual production equals 
the global human biomass.33 The disruptions of the 
global biogeochemical cycles of carbon and nitro-
gen also leave detectable signals visible in ice cores, 
reflecting rapid increases in the concentrations of 
carbon dioxide and methane. A unique and global-
ly dispersed geological signature corresponds to the 
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Box 2.1 The planetary boundaries framework

Earth system boundaries delineate a safe operating space for humanity (see figure). They quantify human-caused en-
vironmental changes that risk destabilizing the long-term dynamics of the Earth system. The framework proposes nine 
boundaries — limits to what the Earth system can support while maintaining the life-supporting functions of the Holocene 

— conducive for human development.
Climate change and biodiversity integrity loss are tightly coupled core boundaries, and human activities are currently 

pushing both of them into a high-risk zone. If humanity breaches planetary boundaries too far or for too long, it may 
disrupt planetary life support systems, with substantial risks for human life as we know it.

Nine planetary boundaries

Biosphere integrity
Genetic diversity

Functional diversity

Land-system change

Climate change

Freshwater use

Biochemical flows
Phosphorus

Nitrogen

Stratospheric  
ozone depletion

Atmospheric  
aerosol loading

Ocean acidification

Novel entities

Beyond zone of uncertainty (high risk)

In zone of uncertainty (increasing risk)

Below boundary (safe)

Boundary not yet quantified

?
?

?

Note: The dotted area represents the safe operating space. The greater the human-caused perturbation, the greater the risk of large-scale abrupt and 
irreversible Earth system changes.
Source: Rockström and others 2009b; Steffen and others 2015.

The planetary boundaries framework has gained considerable attention and criticism since its inception in 2009. Some 
of the critiques parallel older debates about the limits to growth. But as Rockström and colleagues argue, limits to growth 
address neither the importance of ecosystems nor the possibility for abrupt nonlinear changes in the Earth system.1 Other 
lines of criticism focus on the difficulties of defining global boundaries and the nonlinear dynamics for Earth system 
phenomena with such complex local and multiscale drivers, such as freshwater, biodiversity loss and land use change.2

The irreducible biophysical and social uncertainties associated with boundaries and global thresholds also spark de-
bates about whether such framings can really motivate effective political action.3 It has been argued that a focus on 
thresholds can lead to fatalism, unnecessary precaution and even perverse incentives that could contribute to their 
transgression. The international media and political debates about planetary boundaries in the runup to and during the 
United Nations Conference on Sustainable Development in June 2012 (Rio+20) vividly illustrate the interplay of scientific 
uncertainty about Earth system processes, differences in values and political conflict.4

Knowledge about various aspects of this safe operating space has increased rapidly over the past decade, includ-
ing its applications for policymaking and business. Some of these scientific advances are related to single boundaries 
(including freshwater, biodiversity and nutrients) and to interactions between them.5

Notes
1. Rockström and others 2009b. 2. Bass 2009; Blomqvist and others 2013; Molden 2009; Rockström and others 2018. 3. Biermann 2012; Biermann and Kim 
2020; Galaz 2014; Galaz and others 2012; Lewis 2012. 4. Galaz 2014. 5. Gerten and others 2013; Kahiluoto and others 2015; Lade and others 2020; Mace and 
others 2014; Nash and others 2017.
Source: Galaz, Collste and Moore 2020.
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radioactive fallout from atmospheric nuclear weap-
ons tested in the mid-20th century.

Geologists also consider changes in flora and fauna, 
both extinctions and the mixing of species across pre-
viously isolated continents and islands. Changes in 
periods in the geological timescale are often linked to 
sudden changes in the fossil record. While difficult to 
use as a marker for the Anthropocene with the preci-
sion of radionuclides, the magnitude and scale of the 
changes by humans to life on Earth may be the most 
enduring and obvious over the long term.

While Earth system science emphasizes the role of 
the biosphere on planetary functions and geologists 
look for markers, ecologists and sustainability scien-
tists provide additional insights on human pressures 
by considering other fundamental changes to the di-
versity of life on the planet. The Anthropocene bio-
sphere corresponds to a third and fundamentally new 
stage in the evolution of life on Earth.34 The first was 
dominated by simple single-cell microbial organisms 
— from approximately 3.5 billion to 650 million years 
ago. In the second stage complex multicellular life 
emerged, becoming widespread and diverse after the 
Cambrian explosion 540 million years ago. Four char-
acteristics make the Anthropocene biosphere unlike 
anything that has ever existed on the planet:

• Homogenization of flora and fauna through delib-
erate or accidental transfer of species across the 
globe.

• One species (humans) consuming 25–40 percent of 
land net primary productivity (that is, the biomass 
and energy made available by plants to all life on 
Earth).35

• Human-directed evolution of plants and animals, 
marginalizing natural biomes — something unprec-
edented in the last 2.4 billion years.36

• Increasing impact of new technologies as the bio-
sphere interacts with the technosphere.37

In the Anthropocene biosphere, humans and live-
stock that is bred for human consumption outweigh 
all vertebrates combined (excluding fish), the mass 
of humans is an order of magnitude higher than that 
of all wild mammals and the biomass of domesti-
cated poultry (dominated by chicken) is about three 
times that of all wild birds.38 Rates of species extinc-
tion are estimated to be hundreds or thousands of 
times higher than background rates — that is, the rates 
that would be expected without human interference 
(figure 2.3).39 Some argue that we are undergoing the 
sixth mass extinction in the planet’s history.40 Over 
the past 450 million years there were five mass ex-
tinctions, wiping out 70–95 percent of all species. It 

Figure 2.3 Rates of species extinction are estimated to be hundreds or thousands of times higher than 
background rates

Note: Extinctions since 1500 for vertebrate groups. Rates for reptiles and fish have not been assessed for all species. See also Ceballos and 
others (2015).
Source: Díaz and others 2019.
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took millions of years for life to recover to the level of 
diversity before the extinction event. All five mass ex-
tinctions were due to natural causes, but the fact that 
humans may be driving a sixth raises profound ethi-
cal questions. And as a species disappears — a perma-
nent loss — the ability of nature to provide some of its 
contributions on which we depend is also eroded.41

As much as three-quarters of the biosphere has 
been transformed into anthropogenic biomes — or 
anthromes.42 Human societies have evolved to shape 
the ecology across that planet, with an impact that 
mirrors that of the climate, and are resetting evolu-
tionary paths across the biosphere that will unfold, 
and have legacies, for hundreds of millions of years.43

Bringing the Anthro into the Anthropocene

But there is more to the Anthropocene than the accu-
mulation of physical evidence of human activity’s un-
precedented impacts on the planet. That evidence is 
uncontested. And being aware of the scale and speed 
at which humans are changing the planet is crucial. 
The Anthropocene represents an unprecedented con-
vergence of the timescales of human lives with those 
of historical, evolutionary and geological processes 
(spotlight 2.2).44 The concept has also become a focal 
point of debate about how societies have evolved in 
their interaction with nature and how that evolution 
has shaped what we are today — and can inform what 
to envision going forward.45

Along with the physical evidence this added di-
mension of the Anthropocene is essential to fram-
ing a new human development narrative. It places 
people’s interactions with nature in historical, social 
and economic contexts, informed by insights from 
the natural sciences.46 This is reflected in new fields 
such the climate-economy literature47 and in the re-
surgence of interest in environmental history.48

Historical analysis places the current moment of 
the Anthropocene in perspective49 but also shows 
how much of human history has been influenced by 
occurrences in the natural world. In the words of his-
torian Kristina Sessa, “The idea that objects, animals, 
and other non-human entities (volcanoes, oak trees 
and solar radiation, for instance) shape the develop-
ment of human affairs, that they possess historical 
agency in some form, has forced scholars to rethink 

some of their basic assumptions about government, 
power, and culture.”50

Human societies have evolved to shape 
the ecology across that planet, with an 
impact that mirrors that of the climate, 
and are resetting evolutionary paths across 
the biosphere that will unfold, and have 
legacies, for hundreds of millions of years.

But the interaction between people and nature has 
changed over time — and in dramatic ways during 
some major transitions (chapter 1). So the interaction 
runs in the other direction, too. The description of 
human activity’s impact on the biosphere might sug-
gest that the large-scale conversion of wildlands for 
human use is recent, but the Earth’s latest transfor-
mation continues a process unfolding over time.51 For 
instance, recent evidence suggests that rather than 
a geographic expansion of anthromes into uninhab-
ited wildlands, the human impact on the biosphere 
can be described as an increasingly intensive use of 
land with already noticeable human impacts.52 Even 
though some of this evidence remains contested,53 it 
has led to the hypothesis that these early land use 
changes, starting at small scales thousands of years 
ago but unfolding over time to the global scale, drove 
substantial changes in greenhouse gas emissions and 
temperatures comparable to, and even higher, than in 
industrial times54 — and that the Anthropocene should 
be used only as an informal term.

This historical perspective is also important to en-
sure that humans’ impact on nature is not seen as a 
direct cause of modernity, industrialization or cap-
italism but as something more deeply embedded in 
our evolution and interaction with the natural world. 
Social, cultural and economic processes have en-
hanced environmental productivity by transforming 
ecosystems to meet human needs and wants.55 While 
the scale of these transformations is unprecedented, 
having reached the entire planet, the underlying so-
cial and economic mechanisms remain relevant.56

For instance, the economic specialization and ex-
change that emerged deep in human history made 
it possible for most subsistence needs to be met 
with little direct interaction with ecosystems, in 
processes that eventually evolved to today’s glob-
al supply chains. This has implications for both 
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overexploitation of natural resources and violations 
of human rights (chapter 3), but the point to empha-
size is the socioeconomic nature of the underlying 
processes. Looking at romantic notions of returning 
to some prior balance with nature or seeing the evo-
lution of the human population as dependent on fixed 
environmental limits, as ecology does with other 
species, does not account for the fact that human 
pressures on the environment are defined by socio-
cultural processes.57

Thus, many argue that rather than looking at the 
Anthropocene as a precisely dated geological pe-
riod, it would be better to consider it a process, or a 
continuous Holocene/Anthropocene, in order to un-
derstand the long (and ongoing) transition of the di-
alectical relationship between cultural, political and 
economic systems and the natural world.58 Others 
reject the notion altogether, criticizing a narrative 
that lumps humanity together without attending to 

either existing inequalities or historical asymmetries 
in power and overexploitation of resources.59 One 
common line of criticism is that the notion of the An-
thropocene, especially the more science-based for-
mulations such as planetary boundaries, do not strike 
at the heart of the problem, which is seen as capital-
ist modes of production as well as longstanding his-
torical legacies of colonization.60 Although Edward 
Barbier documents that the environmental record of 
centrally planned and collectivized economies has 
been no better than that of capitalist ones.61

Some of these differences in perspective reflect 
differences between the social sciences and the hu-
manities, on the one hand, and the natural sciences, 
on the other.62 The humanities see society and the 
economy as complex systems, with nature at best a 
contextual backdrop or something that can be analyt-
ically separated from societies, even if they are phys-
ically interdependent (box 2.2). The natural sciences 

Box 2.2 Complexity in social and natural systems

The world has always been complex, but in recent decades our cumulative knowledge, tools and think-
ing about it have evolved to explicitly recognize that complexity. In the natural sciences — and more 
recently in the social sciences — people have realized that patterns that seem random on the surface 
may have a complex structure, resulting in surprising, abrupt shifts and cascades of change that are 
not easily recognizable or fully predictable, posing challenges for governance.1

One definition of complex (adaptive) systems is that they are “composed of multiple individual ele-
ments that interact with each other yet whose aggregate properties or behaviour is not predictable 
from the elements themselves.”2 The interactions of these elements (also known as agents) — be they 
people, animals, countries or molecules — often lead to results not directly predictable from the inten-
tions or actions of any single agent. These results are known as emergent properties of the complex 
system.

The term emergence was coined in 1875 by G. H. Lewes, a British psychologist and philosopher, to 
describe phenomena that cannot be described or predicted by studying their underlying components. 
In other words the aggregate pattern is more than the sum of its parts.3 In this view of the world, order 
and structured patterns can arise without any conscious design or any particular designer.4

The social sciences, especially economics, have not always looked at the world through the lens of 
complexity, often preferring top-down, equilibrium-based models rather than the bottom-up, agent-
based models used in complexity research.5 This analytical gap was pointed out in the aftermath of the 
global financial crisis, as economists and policymakers had been basing their models on past trends, 
assuming the economy evolves in a linear way.6

In reality, however, even Earth science models that include environmental dynamics in a complex way 
often represent the socioeconomic (human) world as a simple process of macroeconomic optimiza-
tion.7 As a result, many important features of complexity — such as interactions and feedback among 
human and ecological systems, economic and social networks, and even human agency — are left out.8

Part of the reason is that the dominant social narrative underlying such models is the same as in the 
standard economic models just described. But in reality human society is linked through many networks, 

 (continued)
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take the reverse perspective, with natural systems as 
interdependent and complex and human agency de-
scribed in aggregate terms as causing generalized 
impacts or disturbances.63 Others oppose conceptu-
alizing the Anthropocene as a process because they 
view the concept’s power as signifying a rupture with 
the past, thus indicating a contemporary state of the 
world that urgently needs fundamental changes at 
the risk of catastrophic consequences for nature.64

Where does this leave us? With the notion that the 
Anthropocene is something novel in two ways. First, 

“the Anthropocene is an encapsulation of the con-
cept that modern human activity is large relative to 
planetary processes, and therefore that human social, 
economic, and political decisions have become en-
tangled in a web of planetary feedbacks. This global 
planetary entanglement is something new in human 
history and Earth history.”65 Second, the Anthropo-
cene is a catalyst for systematic thinking about the 
interdependence of people and nature, including the 
Earth system. It is informed by a diversity of disci-
plines, going beyond linear and simplified narratives 

Box 2.2 Complexity in social and natural systems (continued)

not just trade and information but also politics and infrastructure. Human behaviour — shaped by 
norms and values — causes changes in the functioning of the Earth system, which in turn has feedback 
effects on human norms, values and behaviours.

If we study the natural world and human world separately, ignoring the loops both within and be-
tween them — we risk missing emergent phenomena such as critical tipping points. One way to enrich 
our understanding of this human–nature interaction is to move beyond the assumption that human 
agency is concerned only with cost-optimization. Goals and desirable outcomes differ among people 
and groups, and those differences often result in conflict. Just having lots of money does not make you 
(or your neighbours) necessarily better off. A recent study found that neighbours of lottery winners were 
more likely to go bankrupt, mainly since the neighbours attempt to emulate the winner’s lavish lifestyle 
and go too far.9

Such models are especially relevant for studying socioecological systems that link human behaviour 
and environmental dynamics. One study applied fuzzy cognitive mapping and agent-based modelling 
to simulate alternative policy options in a water-scarce farming community.10 Another study looked at 
factors that affect the behaviour of people charging their electric vehicles. The agent-based model for 
the question analysed policy interventions, including smart automated charging, financial incentives 
and information campaigns. The model also included insight on psychological drivers of behaviour 
that is environmentally friendly.11 Agent-based models are sometimes combined with social network 
analysis — as with, for example, a recent study on information sharing among conservation rangers 
patrolling hunting communities.12

The way forward involves a more socially differentiated representation of agency, going deeper into 
social and socioeconomic networks and accounting for the complexity of coevolutionary dynamics.13 The 
models can include such phenomena as segregation, social learning, value changes and group dynamics.14

Notes
1. Galaz 2019. 2. Wilensky and Rand 2015, p. 6. 3. Wilensky and Rand 2015. 4. Reynolds 1987; Stonedahl and Wilensky 2010. A classic ex-
ample of complexity in the natural world is the flying pattern of some bird flocks. Thinking in a simple linear way would lead people who 
see geese flying in a V-formation to conclude that there is a leader bird (either the biggest one or the mother bird), and all other birds 
follow its direction. However, the reality is both simpler and more complex. Every bird in the flock just follows three basic directional rules 
(while maintaining the same speed). First, every bird aligns its flight direction to match that of nearby birds. Second, every bird separates 
when it is too close to other birds to avoid hitting them. And third, cohesion means birds move towards other birds nearby. If there is a 
conflict between the rules, separation overrides the other two, to avoid collisions. Another example involves the dynamic interactions of 
prey (sheep) and predator (wolves) populations (Dublin and Lotka 1925; Volterra 1926) with each other and with the environment (such 
as grass for the sheep to eat; Wilensky and Reisman 2006). A sustainable outcome depends not only on the sheep or the wolves but also 
on their interactions. If the wolves are too powerful and eat all the sheep, they will starve to death. Likewise, if the sheep multiply too fast, 
they will eat all the grass (before it has a chance to regenerate) and die. A similar pattern has been observed with lynx (predator) and 
snowshoe hare (prey) in Alaska (United States) and Canada, where the population of the lynx rises and falls with that of the hares (with 
a time lag of 1–2 years; US Department of the Interior 2017). 5. Arthur 1999; Crépin and Folke 2015. 6. Farmer and Foley 2009. 7. Some-
thing that sustainability science seeks to consider more systematically (Clark and Harley 2020). 8. Donges and others 2017b. 9. Agarwal, 
Mikhed and Scholnick 2016. 10. Mehryar and others 2020. 11. Van Der Kam and others 2019. 12. Dobson and others 2019. 13. Donges and 
others 2017a; Nyborg and others 2016 ; Verburg and others 2016. 14. Auer and others 2015; Schleussner and others 2016.
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of progress, and invites framing the options that face 
us today as more than a choice between impending 
catastrophe or an easy decoupling of economic activi-
ty from planetary pressures.

The Anthropocene is a catalyst for systematic 
thinking about the interdependence of people 
and nature, including the Earth system.

One implication of this understanding of the rela-
tionship between people and nature is the recent re-
framing of the conceptual approach of ecosystems as 
providers of services66 to acknowledge nature’s con-
tributions to people.67 This reframing also presents 
anthropogenic drivers of changes in nature as being 
embedded in institutions and governance systems. It 
recognizes the intrinsic value of preserving nature.

The remainder of this chapter brings the “Anthro 
into the Anthropocene” into even sharper relief, high-
lighting how dangerous planetary change already af-
fects people’s lived reality. It shows how different 
social groups and geographies are being affected and 
are likely to be affected in the future. Some of these 
differences are across countries, but most are across 
groups that are not separated by national borders. 
And most are expressed in an intersection of multi-
ple characteristics that compound inequalities and 
differences in empowerment.

Anthropocene risks and 
human development

The Anthropocene implies enormous uncertainty for 
people and societies. Similarities to previous records 
provide some information on what is coming.68 But 
unlike during other geological periods, the human 
factor — the one that took us to this point — will contin-
ue to be determinant.

Thus, the risks are not only greater; they are also dif-
ferent. The notion of risks faced by people is chang-
ing, as the risks reflect a new complex interrelation 
of planetary changes and social imbalances. Some 
scientists have proposed the notion of Anthropocene 
risk to reflect the new factors at play:69 a new baseline 
of hazards (set of potential events), more complex ex-
posure patterns resulting from the interconnection of 
the effects of social and planetary systems in different 
locations of Earth (telecoupling; see chapter 6) and 

new ways to predict and perceive, with limited knowl-
edge about the events and their probabilities.

Yet amid this uncertainty it is possible to discern 
some new trends. First, the Anthropocene is starting 
to have deep development impacts, disturbing socie-
ties at large and threatening development reversals. 
Second, these trends are expected to intensify over 
the rest of the century, even under moderate to high 
climate mitigation. Developing countries are expect-
ed to absorb the bulk of the human costs, exacerbating 
already destabilizing dynamics, as chapter 3 explains.

Unprecedented planetary change, unprecedented 
shocks on human development

Shocks emanating from disturbances in life systems 
and climate change are affecting people and changing 
societies. The Covid-19 pandemic has shown how the 
effects of large-scale shocks emerge out of ecological 
systems under pressure from social activities.70 These 
shocks are affecting the main components of human 
development with unprecedented magnitude, syn-
chronicity and global reach. Simulations of the pan-
demic’s real-time impact suggest that during 2020, 
all the capabilities accounted for in the Human De-
velopment Index were severely affected (figure 2.4).71

However, even before the Covid-19 pandemic, sys-
temic risk had been on the rise, often overshadowed by 
average progress in economic development and pover-
ty reduction. There are indications on several fronts.72

Climate change is weakening economic 
progress and increasing inequality

There is evidence that economic development has al-
ready been systematically affected by climate change. 
In most countries GDP per capita is lower today 
than in the counterfactual without climate change 
— particularly in lower income countries, where it is 
estimated to be 17–31 percent lower. Overall, cross-
country income inequality is estimated to be 25 per-
cent higher because of climate change.73

Increasing hunger

After two decades of progress the number of people 
affected by hunger (undernourished people) has been 
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increasing since its low of 628 million in 2014. In 2019 
the number was 688 million, up 60 million in only 
five years. Estimates for 2020 (including the effect 
of the Covid-19 pandemic) range from 780 million 
to 829 million (figure 2.5). By 2030, 900 million peo-
ple could be undernourished. This trend is touching a 

large share of the global population: In 2019, 2 billion 
people were moderately or severely food insecure, 
367 million more than in 2014.

The inflection point in the trajectory of progress in 
food security is due to multiple factors: stagnant or 
deteriorating economic conditions, weak positions 

Figure 2.4 The Covid-19 pandemic’s unprecedented shock to human development

a. Provisonal estimate.
Source: UNDP 2020b.
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in global value chains and large inequalities in the 
distribution of income, assets and resources. But an-
thropogenic shocks appear to be the newest driver: 
“increasing frequency of extreme weather events, 
altered environmental conditions, and the associat-
ed spread of pests and diseases over the last 15 years 
are factors that contribute to vicious cycles of poverty 
and hunger, particularly when exacerbated by fragile 
institutions, conflict, violence and widespread dis-
placement of populations.”74

Increasing impacts of natural hazards

During the relative stability of the Holocene, humans 
have learned to understand the forces of nature. To 
some extent, development progress is premised on 
delinking development from the shocks emanat-
ing from nature — which is reflected in the decline in 
people suffering from natural disasters over the 20th 
century. This resilience to uncertain but recurrent 
natural hazards has allowed for the reduction of in-
equalities in human development vulnerability.75 But 
this is changing in the Anthropocene.

Recent scientific reports suggest that the effects of 
natural hazards have been increasing since the turn 

of the millennium.76 Recorded damage and the num-
ber of affected people (including deaths, injured and 
homeless) suggest an inflection point (figure 2.6). 
Most of the increased economic cost has been in de-
veloped countries (with the increase in the top quar-
tile of damage reflecting new and unusually costly 
hazards), but most of the increase in human costs 
(people affected) has been in developing countries.

Irreversible, growing and regressive effects

The human development effects of climate change 
— measured as days of extreme temperatures below 
0 degree Celsius and above 35 degrees Celsius — are 
expected to be heterogenous, with a greater burden 
for developing countries.

In a scenario without mitigation, by 2100 the num-
ber of days a year with extreme temperatures is ex-
pected to increase by 100 in low human development 
countries, 66 in medium human development coun-
tries and 37 in high human development countries 
(median values). In very high human development 
countries the number is expected to fall by 16 — driven 
by a reduction in extreme cold days greater than the 

Figure 2.6 The effects of natural hazards appear to be increasing

Note: Natural hazards excluding geophysical and extraterrestrial events. Each box plots the middle 50 percent of the distribution; the central 
line is the median. Outside the box, the extreme lines are the approximate minimum and maximum of the distribution. Outliers are not shown.
Source: Human Development Report Office based on data from the Centre for Research on the Epidemiology of Disasters’s Emergency Events 
Database (http://www.emdat.be, accessed 11 October 2020).
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increase in extreme hot days (figure 2.7). Even under 
a scenario with mitigation that might be consistent 
with the Paris Agreement goals, the number of days 
with extreme temperatures in developing countries 
is expected to increase substantially by 2100: by 49 
days in low human development countries and 21 
days in medium human development countries.77

The effects on mortality are expected to be re-
gressive, given the greater exposure and lower abil-
ity of poor countries to adapt. Indeed, in developed 
countries most of the health-related costs of climate 
change are expected to be economic — adaptation 
spending to cope with higher temperatures — with 
the number of deaths expected to decline by 2100. 
In low-income countries the economic burden of ad-
aptation may be much lower, but the human cost in 
lives lost is likely to be extremely high, comparable to 
 today’s leading causes of death.78

Sea levels are expected to rise considerably in the 
coming decades. Climate change already caused a 
rise of 11–16 centimetres in the 20th century.79 For 
the 21st century the estimated increase is much larg-
er, in the range of 50–100 centimetres.80 However, it 
could reach 2 metres in some (extreme) scenarios of 
no mitigation and early instability of the Antarctic ice 

sheet. More than a billion people live in low elevation 
coastal zones — contiguous areas along the coast that 
are less than 10 metres above sea level. More than 
three-quarters of them live in areas less than 5 me-
tres above sea level,81 vulnerable not only to average 
sea level rise but also to fluctuations caused by storms 
and high tides.

Even under a scenario with mitigation that 
might be consistent with the Paris Agreement 
goals, the number of days with extreme 
temperatures in developing countries is 
expected to increase substantially by 2100.

The number of people vulnerable to permanent sea 
level rise is estimated to increase from 110 million 
today to more than 200 million by 2100.82 These me-
dian values represent around a fifth of people in low 
elevation coastal zones in models with stable Antarc-
tic conditions. In the case of Antarctic instability, be-
tween a quarter and a third of people in these zones 
become vulnerable. Even high mitigation scenarios 
project a large increase. Globally, the number of addi-
tional people on land at risk is expected to increase by 
80 million in the high mitigation scenario (RCP 2.6), 

Figure 2.7 By 2100 the number of days a year with extreme temperatures is expected to increase more in lower 
human development countries

Note: Each box plots the middle 50 percent of the distribution; the central line is the median. Outside the box, the extreme lines are the approximate 
minimum and maximum of the distribution. Outliers are not shown. The figure compares the number of days of extreme temperature (below 0 degrees 
Celsius and above 35 degrees Celsius) between 1986 and 2005 (actual) and between 2080 and 2099 (median projected values).
Source: Human Development Report Office based on Carleton and others (2020).
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by 90–140 million in the moderate mitigation scenar-
io (RCP 4.5) and by 120–230 million people in the no 
mitigation scenario (RCP 8.5).83

The impacts are regressive (figure 2.8). Most of 
those vulnerable to the rise in sea level live in de-
veloping countries, particularly in Asia. Low human 
development countries are less exposed in absolute 
terms because they have much shorter coastlines 
than higher human development countries on av-
erage. But they face greater relative exposure per 
kilometre of coastline. People and societies adapt to 

changes. But adaptation can also be extremely costly 
in human development terms. Environmental shocks 
are already a leading source of forced displacement 
in the world (25 million people among only the in-
ternally displaced, in 2019; box 2.3). Some estimates 
indicate that 1 billion people worldwide could face 
forced displacement by 2050.84

The realities of the Anthropocene are overlaid on 
existing massive inequalities in human development. 
Nature’s contributions to people are declining where 
people’s needs for nature are now greatest, with up 

Figure 2.8 Low human development countries have less exposure to sea level rise in absolute terms but 
greater relative exposure per kilometre of coastline

Note: Each box plots the middle 50 percent of the distribution; the central line is the median. Outside the box, the extreme lines are the ap-
proximate minimum and maximum of the distribution. Outliers are not shown. The panel on the right normalizes by coastline length to show 
that the vulnerability of people per kilometre of coastline is greater in lower human development countries. Estimates are based on the current 
population living in coastal zones and do not account for population growth or migration.
Source: Human Development Report Office based on Kulp and Strauss (2019).
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Box 2.3 Natural hazards and displacement

Land degradation, water scarcity, natural hazards and biodiversity depletion are related to conflict, violence 
and migration.1 Wetter coasts, higher temperatures, drier midcontinent areas and rising sea levels may cause 
the gravest effects of climate change by forcing sudden human displacement.2 By 2070 extremely hot zones, 
similar to the Sahara, could cover nearly a fifth of the world’s land, and a third of humanity could be living in un-
bearable conditions.3 Shoreline erosion, river and coastal flooding, and severe drought have already displaced 
millions of people.4 In 2019, 25 million people worldwide were internally displaced because of natural hazards.

(continued)
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Box 2.3 Natural hazards and displacement (continued)

Disasters continued to trigger most new displacements in 2020. Cyclone Amphan hit Bangladesh and India, 
driving the largest single displacement event in the first half of the year, triggering 3.3 million pre-emptive evacu-
ations. Several East African countries were hit by major floods and a locust infestation that aggravated food 
insecurity. And intense bushfires led to unprecedented displacement in Australia.5 The expected annual number 
of people displaced after 2020 is about 13.7 million globally (see figure), most due to floods (72 percent).

Many people born in areas with low carbon footprints per capita are more likely to migrate to areas with 
higher carbon footprints. Migration is an adaptation strategy, but social patterns of discrimination and exclusion 
often persist even after people move.6

Africa is expected to experience a 10 percent decline in rainfall by 2050, potentially resulting in massive migra-
tion.7 In Somalia drought episodes have forced entire communities to move to urban and periurban settlements.8 
New displacements in 2017 were 12 times larger than the previous year, reaching 899,000 people, and a million 
people were displaced in 2018 and in 2019. Informal urban settlements and displacement sites are creating 
new pressures on infrastructure and services, with evictions identified as a cause for secondary displacement.9 
Displaced people surveyed in Mogadishu experienced some improvements in access to education and health 
but faced reduced access to job opportunities and lower incomes.

Globally, about 13.7 million people a year are expected to be displaced after 2020, most due to floods

Source: IDMC 2020.

Displacement can also differ by gender. Women’s displacement can be linked to their role and status in soci-
ety.10 In 141 countries from 1981 to 2002, disasters killed more women than men on average.11 Natural hazards with 
high female fatalities include the 1991 Cyclone Gorky in Bangladesh (91 percent women), the 2004 Indian Ocean 
Tsunami in Banda Aceh (75 percent) and the 2008 Cyclone Nargis in Myanmar (61 percent).12 Women might be 
unwilling to evacuate for cultural reasons of not being able to swim or escape.13

But even when they survive, they are at greater risk of displacement. Women working in agriculture in Latin 
America, South Asia and Sub- Saharan Africa depend on forests, land, rivers and rainfall for their livelihoods.14 
Female migration intentions increase with the severity of food insecurity.15 Changes in rainfall affect how women 
allocate time to paid work, unpaid care work and education, and girls can be forced to drop out of school to 
engage in household duties.16

Notes
1. Barbier and Homer-Dixon 1999; Barnett and Adger 2007; Gupta, Dellapenna and van den Heuvel 2016; Homer-Dixon 1991  2. IPCC 2014a. 3. Xu
and others 2020. 4. IPCC 1995. 5. IDMC 2020. 6. Singh and others 2012. 7. Cechvala 2011. 8. Hassan and Tularam 2017. 9. Cortés Fernández 2020. 
10. Jungehülsing 2011. 11. Neumayer and Plümper 2007. 12. Oxfam 2005; Rex and Trohanis 2012. 13. Alam and Rahman 2014; Chew and Ramdas 
2005; Oxfam 2005. 14. East Africa is defined in the cited article as generally including Burundi, Djibouti, Eritrea, Ethiopia, Kenya, Malawi, Rwanda, 
Somalia, South Sudan, Sudan, Tanzania, Uganda, Zambia and Zimbabwe (Abebe 2014). 15. Smith and Floro 2020. 16. Abebe 2014.
Source: Human Development Report Office.

CHAPTER 2 — UNPRECEDENTED—THE SCOPE,  SCALE AND SPEED OF HUMAN PRESSURES ON THE PLANET 61

TsunamiEarthquake Wind

Number of displaced people (millions)

StormFlood

0 1 2 43 5

Sub-Saharan Africa

South Asia

Latin America and the Caribbean

Europe and Central Asia

East Asia and the Pacific

Arab States

Developed



to 5 billion people facing higher water pollution and 
insufficient pollination for nutrition under future sce-
narios of climate change and land use, particularly in 
Africa and South Asia.85 Humans can survive within 
only a narrow temperature range,86 and tempera-
tures are projected to shift outside that range more 
over the next 50 years than in the past 6,000 years — 
negatively in developing countries, positively in de-
veloped countries (figure 2.9).

In summary, unprecedented global planetary 
change is posing existential risks to humans and 
all forms of life but also driving deeper wedges be-
tween those more and less prepared to cope with the 
change. The impacts are affecting not only the well-
being of the most vulnerable people in the world; 
they are also disempowering them.

Covid-19: An x-ray exposing how shocks 
exacerbate human development inequalities

As an illustration of the disempowering effect of nat-
ural hazards, take the Covid-19 pandemic, which 
shows how environmental hazards exacerbate exist-
ing within-country inequalities, as the next section 
elaborates. Consider the two countries with the most 
confirmed Covid-19 deaths at the time of writing. In 

the United States Black and Hispanic or Latino peo-
ple are nearly three times as likely as White people 
to test positive for Covid-19 and five times as likely 
to be hospitalized as White people.87 In Brazil being 
of mixed ethnicity was the second most important 
risk factor (after age) for death among hospitalized 
Covid-19 patients.88

When new shocks interact with 
intersecting horizontal inequalities, they 
reinforce patterns of disempowerment 
of specific groups—including ethnic 
minorities and indigenous populations, 
women, children and young people.

In Latin America the pandemic has spread across 
rural indigenous communities,89 home to nearly 
42 million people, 80 percent of them in Bolivia, Gua-
temala, Mexico and Peru.90 In Peru 75–80 percent of 
the population in villages with the indigenous com-
munities of Caimito, Pucacuro and Cantagallo has 
been infected.91 In Mexico indigenous people who 
contract Covid-19 have a higher risk of pneumonia, 
hospitalization and death.92

As the next section elaborates, women and girls 
are disproportionately affected by shocks because of 
their traditional roles and responsibilities,93 including 

Figure 2.9 By 2070 temperatures are projected to shift outside the range of human survivability more 
over the next 50 years than in the past 6,000 years — negatively in developing countries and positively 
in developed countries

Source: Xu and others 2020.
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around three-quarters of unpaid care work at home.94 
This burden, combined with the lockdowns, has re-
duced the female labour force participation rate in 
Mexico, Chile and Colombia by 10 percentage points, 
erasing decades of progress (figure 2.10).

School closures have affected approximate-
ly 90 percent of children worldwide. While some 
have had the opportunity to keep learning remotely, 
thanks to access to the internet, others have expe-
rienced an almost complete loss of formal learning 
through 2020. During the peak of the pandem-
ic in countries with school closures, the estimated 
short-term out-of-school rate in primary education 
was 20 percent in high human development coun-
tries, compared with 86 percent in low human de-
velopment countries.95 Girls and young women are 
particularly vulnerable — to early pregnancy, child 
marriage and gender-based violence.96 The edu-
cation shock might result in a loss of key capabil-
ities97 and of effective empowerment for the first 

generation embarking on the human development 
journey in the Anthropocene.

Planetary change is disempowering

The impacts of planetary change are diverse and con-
text specific. For instance, countries with high ecolog-
ical threats (defined by scenarios of resource scarcity 
and disasters linked to natural hazards) tend to be 
also countries with greater social vulnerability: where 
within-country inequalities in human development 
are larger, where women face larger empowerment 
gaps (proxied by the Gender Inequality Index) and 
where children — the new generation burdened by the 
responsibility to act — will represent a larger share of 
the population by 2030 (figure 2.11).

This poses a challenge in that it exacerbates in-
equalities in wellbeing. When new shocks inter-
act with intersecting horizontal inequalities, they 
reinforce patterns of disempowerment of specific 

Figure 2.10 The Covid-19 pandemic has erased decades of progress in the female labour force participation rate

Note: Refers to the population ages 15 and older.
Source: Yearly data for 1992–2017 from the International Labour Organization’s ILOSTAT database; monthly data for 2018–2020 from the National Institute 
of Statistics and Geography, the National Survey of Occupation and Employment and the Telephone Survey of Occupation and Employment for Mexico 
and from the ILOSTAT database for Colombia and Chile.
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groups98 — including ethnic minorities and indigenous 
populations, women, children and young people.99 
To see how, consider three forms of equity100 — 
recognitional equity, distributional equity and proce-
dural equity —  each of which is directly linked to a key 
aspect of empowerment (figure 2.12).101

• Recognitional equity refers to recognition of in-
terest holders and respect for their identity, values 
and associated rights. Empowerment is positively 
associated with the recognition of human rights 
and principles of nondiscrimination.102

• Distributional equity refers to the distribution of 
resources, costs and benefits among people and 
groups. Access to resources enhances an individu-
al’s ability to choose, so those resources are chan-
nels to exercise empowerment and agency.103

• Procedural equity relates to how decisions are 
being made in reference to institutions, governance 
and participation. Representation, power and voice 
are linked directly to empowerment — they shape 
communities’ and individuals’ ability to influence 
and participate in decisionmaking to achieve their 
desired outcomes and goals.104

As explored next, inequities in each of these three 
areas often reflect, and interact with, the asymmetric 

impacts of planetary change, given the intertwined 
character of social and ecological systems.105

Figure 2.11 Countries with higher ecological threats tend to have greater social vulnerability

Note: Each box plots the middle 50 percent of the distribution; the central line is the median. Outside the box, the extreme lines are the ap-
proximate minimum and maximum of the distribution. Outliers are not shown. 
Source: Human Development Report Office based data from the United Nations Department of Economic and Social Affairs and IEP (2020).
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Recognitional equity and human rights

The lack of recognition of human rights amid dan-
gerous planetary change perpetuates discrimination 
and injustice. Take the example of land. Though it 
is a source of livelihood and economic resilience 
linked to identities and tied to social and cultural 
rights, three-quarters of the world’s people cannot 
prove that they own the land where they live or work.106 

And local efforts to manage common land, forests 
and fisheries have often been undermined by group-
based inequities or class differences.107 One of the 
biggest disadvantages faced by indigenous peoples is 
the lack of recognition and protection of their rights, 
including their right to land, which can disempow-
er them and limit the opportunities to expand their 
capabilities.108

The lack of recognition of human rights 
amid dangerous planetary change 
perpetuates discrimination and injustice.

This reflects longstanding patterns of discrimina-
tion, exclusion and nonrecognition of human rights 
linked to the fact that indigenous populations have 
historically been denied the right to own land.109 Only 
a few countries recognize indigenous peoples’ land 
rights, but incomplete land demarcation and titling 
can mean that rights are not systematically protected 
and are vulnerable to changes in political leadership 
and policies. Even having legal title over land does 
not ensure indigenous peoples’ security, as land can 
be leased by others without consulting them. System-
ic discrimination permeates actions by governments 
and others, reflected, for instance, when indigenous 
ownership of land historically assumed to be worth-
less is disposed when that land is found to be rich in 
natural resources.

Ancestral relationships with the land have been a 
source of cultural and social identity for indigenous 
communities, as have their traditional knowledge 
systems. Even well intended policies have failed to 
acknowledge indigenous custodianship of ecosys-
tems.110 Conservation programmes can blunt indige-
nous peoples’ rights, especially when excluding them 
in the design of conservation programmes or, worse, 
through forced evictions and other harms.111 These 
challenges in recognitional equity extend beyond 

land. For example, indigenous peoples face lack of 
recognition of historical water uses and water rights, 
leading to conflicts over water in the Andes.112

Women in many countries also confront challenges 
in recognitional equity that are similar to those faced 
by indigenous peoples. In more than 90 countries 
female farmers lack equal rights to own land.113 The 
asymmetries between women owning land and liv-
ing off the land are striking. The lowest rates of land 
ownership occur in low and medium human develop-
ment countries (16.4 percent and 14.4 percent) and 
the highest in very high human development coun-
tries (over 20 percent). But more than half of women 
live off the land in low human development countries 
compared with only 3.4 percent in very high human 
development countries (figure 2.13).114 Statutory laws 
and restrictions on the ownership of land act as a 
mechanism for discrimination that exacerbates these 
inequalities. Even when laws are in place, enforce-
ment can be lacking. Discriminatory social norms 
and practices are among the strongest barriers be-
tween women and their land rights.115

The implications of lack of recognitional equity 
disempower women in ways that have consequences 
beyond their wellbeing, because land use and man-
agement also determine agricultural productivity 
and the welfare of household members. Given that 
women are more likely to address their children’s nu-
trition and education needs,116 owning property gives 
them more bargaining power in their households to 
make decisions that benefit their families’ long term 
capabilities.117 Evidence from Colombia to India in-
dicates that financial security and ownership of land 
improve women’s security and reduce the risk of 
gender-based violence, clearly indicating that owning 
land can empower women.118

Distributional equity and access to resources

Inequalities in vulnerability to planetary change can 
be heightened by the uneven distribution of resourc-
es across groups (chapter 3).119

Consider indigenous populations, which face a dis-
proportionate burden of malnutrition.120 Their food 
supply is diversified and linked to local ecosystems, 
which makes it highly vulnerable to environmental 
shocks.121 Changes in rainfall, land degradation and 

CHAPTER 2 — UNPRECEDENTED—THE SCOPE,  SCALE AND SPEED OF HUMAN PRESSURES ON THE PLANET 6 5



variations in ecosystem species and crops compli-
cate indigenous peoples’ access to their traditional 
food sources. In Australia indigenous mothers have 
a higher risk of giving birth to babies of low birth-
weight, and poor nutrition is higher among indige-
nous children.122 The same happens in Asia, where 
children from indigenous groups in Cambodia, India 
and Thailand show more malnutrition- related issues 
such as stunting and wasting.123 These vulnerabilities 
extend to the lack of access to safe drinking water 
and wastewater treatment.124 In Canada, a water-rich 
country, First Nations disproportionately risk expo-
sure to contaminated and low-quality water. Water 
advisory alerts, informing communities when their 
water is unsafe to drink, were sent to 86 First Nation 
communities across the country in 2016.125

As with recognitional equity, women also confront 
systematic inequalities in access to resources and re-
lated vulnerabilities. Of the 2 billion food-insecure 
people worldwide in 2019, rural women were among 
the worst affected.126 The prevalence of severe food 
insecurity in Africa, Asia and Latin America is slight-
ly higher among women, with the largest differences 
in Latin America, where the gaps are rising.127 Tradi-
tional gender roles can determine women’s access to 

food within the household — with consequences not 
just for their own food security and nutrition but also 
for their children’s, as noted above. Women, along 
with their children, suffer the most from nutrient 
deficiencies, especially during reproductive years. 
While in some cases women must bargain for their 
fair share of food, they also are more likely to volun-
tarily relinquish food for their families.128 In India dif-
ferent responses in parent behaviour as well as some 
disinvestment in girls’ health and education have led 
to higher malnutrition among girls than among boys 
as a consequence of shocks likely linked to climate 
change.129 In Rwanda girls born during crop failure 
showed more stunted growth than girls born when 
there was no crop failure.130

Traditional gender roles can determine 
women’s access to food within the 
household—with consequences not 
just for their own food security and 
nutrition but also for their children’s.

The consequences of inequalities in access to re-
sources are intensified when women are also pro-
ducers of food. This often happens in countries with 

Figure 2.13 The asymmetries between women owning land and living off the land are striking

Note: The agricultural holder is the civil or juridical person who makes the major decisions regarding resource use and exercises management control 
over the agricultural holding.
Source: The Food and Agriculture Organization’s Gender and Land Rights Database and the International Labour Organization’s ILOSTAT database.
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high shares of women employed in agriculture, typ-
ically with lower human development (see figure 
2.13), mainly in South Asia and Sub- Saharan Africa, 
where rural women make up almost half of the agri-
cultural labour force. Women farmers face challeng-
es not only with the ownership of land, as discussed 
above, but also with accessing productive resources 
such as livestock, agricultural inputs, technology and 
finance.131

When schools cannot reopen after a 
natural hazard, there is a long-term 
impact on students’ learning. After 
80 days of school closures, the children 
in areas affected by the 2005 earthquake 
in Pakistan were 1.5–2 years behind.

Unequal access to resources across groups also 
interacts with the costs and benefits linked to dan-
gerous planetary change.132 Consider the case of chil-
dren, a vulnerable group, especially younger children 
who depend on adults for their survival and develop-
ment.133 Today, more than half a billion children live 
in extremely high flood occurrence zones, and near-
ly 160 million live in high or extremely high drought 
severity zones.134 Changes in weather patterns, higher 
frequency of natural hazards and increased rainfall 
can interrupt children’s education by displacing fami-
lies (see box 2.3), destroying schools and pushing chil-
dren into the labour force to help their families make 
ends meet.

When schools cannot reopen after a natural haz-
ard, there is a long-term impact on students’ learn-
ing. After 80 days of school closures, the children in 
areas affected by the 2005 earthquake in Pakistan 
were 1.5–2 years behind. Among children ages 3– 5 
whose mother had not completed at least primary ed-
ucation, those who lived close to the fault line scored 
significantly worse on academic tests than those who 
lived farther away; among children whose mother 
had completed at least primary education there was 
no gap in scores by distance. The gap is estimated to 
continue through adult life, leading to a 15 percent 
loss in lifetime earnings.135 With the Covid-19 pan-
demic, school closures can create a multiplier effect 
on learning losses for millions of children.136 Children 
may have to remain in unsafe conditions, and where 
there are no alternative childcare options, parents 

may be prevented from returning to work, creating 
further economic stress and possibly forcing children 
to drop out of school — and in some cases be driven 
into the labour force.137

Procedural equity and representation, power and voice

Asymmetries in the distribution of power parallel in-
equities in the distribution of the impacts of a wide 
range of environmental hazards across population 
groups.138 These, in turn, can exacerbate exclusion of 
and discrimination against ethnic minorities, those 
at the bottom of the income distribution and other 
groups that face horizontal inequalities.139 These 
groups can be disproportionally affected through 
seemingly economic decisions, such as when chem-
ical plants or waste deposits are built in low-income 
communities because it is cheaper, when in fact the 
choices are also due to differences in representation 
and voice. Polluting industries choose to locate in 
areas where they will face less resistance. Many vul-
nerable communities lack the financial resources and 
organizational clout to sustain a long-term fight when 
there is a threat to their wellbeing. And they have 
fewer advocates and lobbyists pushing for their inter-
ests at the national level.

Consider indigenous communities, which have 
been disproportionately subject to air, water and soil 
pollution and systematically excluded from healthy 
environments.140 In Esmeraldas, Ecuador, home of 
the Afro Ecuadorian Wimbi community, a conflict 
started with a palm and wood company taking over 
territory. The company claimed ownership over the 
territory and replaced existing cacao plantations with 
others intended to extract palm oil.141 The change 
in land use, which included deforestation, affect-
ed 57 percent of the territory of Esmeraldas, and the 
province has turned into a palm oil producer. Water 
sources around the area are highly polluted, which 
combined with the existing malfunctioning of safe 
water and sanitation systems puts the local popula-
tion at high risk.142 The Niger Delta, the largest wet-
land in Africa and home to the Ogoni communities, 
has suffered from oil spills, impairing water quali-
ty.143 Several Ogoni communities have been drinking 
water with high hydrocarbon levels at 41 sites, and 
community members of Nisisioken Ogale have been 

CHAPTER 2 — UNPRECEDENTED—THE SCOPE,  SCALE AND SPEED OF HUMAN PRESSURES ON THE PLANET 67



drinking water with carcinogens.144 The Peruvian 
Amazonia has also been affected by oil spills, which 
contaminated soil, water and the most important 
species for indigenous peoples’ diets, with 50 percent 
of the general population and 64 percent of children 
in the area showing high levels of mercury.145

Women also face disproportionate burdens from 
planetary change due in part to the already prevail-
ing uneven distribution of care work.146 This includes 
caring for children, the elderly and the ill as well as 
household chores related to food production and fuel 
and water collection, activities that have become in-
creasingly time consuming due to the impacts of cli-
mate change.147 This not only reflects women’s low 
bargaining power in household decisions but also fur-
ther diminishes it. Women are left more vulnerable to 
external shocks and socially excluded because their 
higher household and care responsibilities affords 
them less time to participate in community decision-
making or gain knowledge on adaptation strategies. 
They may also be excluded from the labour market, 
making them less independent.148 Evidence bears 
out the relevance of these mechanisms. Ghanaian 
households headed by men were more resilient to 
climate shocks than those headed by women.149 The 
differences were due to women’s limited power in 
decisionmaking, coupled with low access to resourc-
es (illustrating how lack of distributional equity rein-
forces gaps in procedural equity).

Given that economic and political powerlessness 
can make poor and minority communities be seen as 
offering the path of least resistance for interests that 
pollute and degrade the environment,150 the distribu-
tion of power is key.151 Redressing these asymmetries 
in power has underpinned the environmental jus-
tice movement, which seeks to enhance the power of 
groups unseen, unheard and undervalued. Ethnicity 
can also reduce the options for minorities to “choose” 
a neighborhood free of hazards.152 Communities suf-
fering environmental injustices do not lack agency; 
rather they are limited when they speak and act for jus-
tice by asymmetries in power that muffle their voices.153

This leaves some communities that have less power 
and voice disproportionally affected and exposed to 
toxic waste or excessive pollution,154 as discussed 
in chapter 1. Racial disparities in environmental 
exposure have an impact on health: 5.6 percent of 

non- Hispanic Black children have blood lead lev-
els exceeding the US Centers for Disease Control 
and Prevention limit compared with 2.4 percent of 
non-Hispanic White children.155 Possible reasons re-
peatedly documented for the disproportionate ex-
posure of ethnic minorities to pollution are income 
inequality, discrimination, and costs of inputs, com-
pliance and information. Disadvantaged popula-
tions can underestimate the effects that waste and 
pollution have on their households;156 even when all 
households face the same lack of information, hidden 
pollution can lead to inequality.157

Redressing asymmetries in power has 
underpinned the environmental justice 
movement, which seeks to enhance the power 
of groups unseen, unheard and undervalued.

In urban areas of Africa, Asia and Latin America, 
a high proportion of poor people face serious envi-
ronmental hazards in their homes, surroundings and 
workplaces.158 In some cases environmental inequi-
ties endure the passage of time and changes in values 
and political contexts. In 1980, under South Africa’s 
apartheid regime, the Bisasar Road Landfill Site was 
created in the middle of a working-class Black com-
munity to import waste from White communities. 
After the regime ended, and despite promises to the 
community to close the hazardous landfill, it has con-
tinued operations and developed further through the 
completion of an energy project to convert methane 
emissions into electricity on site. Exposure to the 
hazardous pollutants in the landfill has impaired the 
health of the surrounding community.159

This discussion has shown how gaps in procedural 
equity sustain control of voice and influence by those 
more powerful, leaving already disadvantaged popu-
lations further disenfranchised in the face of shocks 
linked to planetary change. In some cases those 
speaking and acting for these groups face threats to 
their physical integrity.160 As discussed in chapter 3, 
supporting the agency and empowerment of disad-
vantaged populations — by respecting their human 
rights, increasing their access to resources and en-
suring that they are represented and their voices are 
heard161 — can break the vicious cycle of planetary and 
social imbalances identified in chapter 1.
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This is the age of humans. 

Human development puts people at the centre of 
development—people are agents of change. 

But humans are pushing interdependent social and 
ecological systems into the danger zone.

How can we use our power to push these systems 
towards more favorable states, ones in which we 
expand human freedoms in balance with the planet?

This chapter argues that we can do so by enhancing 
equity, fostering innovation and instilling a sense of 
stewardship of the planet.

C H A PT E R  3

Empowering people for equity, innovation and 
stewardship of nature



Chapter 1 concluded that confronting the challenges 
of the Anthropocene by expanding human agency and 
freedoms widens the scope for action. The alternative 
of trying to “defend our way of life” would result in-
stead in an exercise of facing constraints. This chapter 
argues that to steer actions towards transformation-
al change, it is important to empower people in three 
ways: by enhancing equity, by pursuing innovation 
and by instilling a sense of stewardship of nature.

People can be agents of change if they have the 
power to act. But they are less likely or able to do so 
in ways that address the drivers of social and plane-
tary imbalances if they are left out, if relevant tech-
nologies are not available or if they are alienated from 
nature. Conversely, equity, innovation and steward-
ship of nature each — and, more importantly, together 
— can break the vicious cycle of social and planetary 
imbalances (figure 3.1).

Equity is central in part because the inequalities 
documented in chapter 2 are reflected in asymmetries 
of power. The unequal distribution of nature’s contri-
butions to people and of environmental degradation’s 

costs are often rooted in the power of a few to ben-
efit without bearing the negative consequences— and 
in the disempowerment of the many that dispropor-
tionally bear the costs. The former group represents 
a minority of humans that biases collective decisions. 
Equity can rebalance these power asymmetries so 
that everyone can benefit from and contribute to eas-
ing planetary pressures. There is great potential to 
capture solar energy1 and to expand forest areas to 
protect biodiversity and store carbon — if people are 
empowered to make those choices.2

To steer actions towards transformational 
change, it is important to empower people 
in three ways: by enhancing equity, by 
pursuing innovation and by instilling 
a sense of stewardship of nature.

Innovation — which gave humans many of the tools 
to influence Earth systems — can be harnessed to ease 
planetary pressures. Beyond advances in science 
from multiple disciplines that can support capturing 

Figure 3.1 Equity, innovation and stewardship of nature can break the vicious cycle of social and 
planetary imbalances

Source: Human Development Report Office.
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energy from the sun and closing material cycles, in-
novation should be understood here also as a social 
process of change, resulting from advances in science 
and technology that are embedded in social and eco-
nomic processes. Moreover, innovation is more than 
science and technology; it includes the institutional 
innovations that ultimately drive social and econom-
ic transformations.

Stewardship of nature echoes the often-unheard 
voices of indigenous peoples and the many communi-
ties and cultures over human history that see humans 
as part of a web of life on the planet. Evolution has 
encoded the lessons of billions of years in the biodi-
versity surrounding us (see spotlight 1.2). We depend 
on this biodiversity, even though we are accelerat-
ing its destruction. Instilling a sense of stewardship 
of nature can empower people to rethink values, re-
shape social norms and steer collective decisions in 
ways that ease planetary pressures.

Empowering people in these three ways is self-re-
inforcing. Inequalities bias investments in science 
and technology towards the powerful — and aliena-
tion from nature may shift priorities away from mo-
bilizing human creativity to ease planetary pressures. 
Inequalities can facilitate elite capture, with power-
ful and privileged groups exercising undue influence 
over decisionmakers, which can limit market com-
petition and create barriers to entry for innovators 
and firms that could drive transformational change. 
As chapter 1 noted, cultural and linguistic diversity — 
which has evolved jointly with biodiversity — implies 
that losses of biological diversity parallel cultural 
losses.3 Empowering people in this way can harness 
human agency for transformational change.4 The re-
mainder of this chapter considers each of the three 
areas for empowerment in turn.

Enhancing equity to advance social 
justice and broaden choices

Inequalities in human development not only repre-
sent unfairness and social imbalances that can desta-
bilize societies, affecting wellbeing and the dignity of 
people,5 but they also play a role in how people interact 
with nature, impacting planetary pressures. As chap-
ter 2 discussed, different inequalities (often reflecting 
relative disempowerment) determine the distribution 
of risks across the population in response to changes 

in the biosphere.6 Disadvantaged groups tend to bear 
a larger burden. And as documented below, nature’s 
degradation is often linked with power imbalances.

An agenda centred on equity is 
important intrinsically, but it can also 
break socioenvironmental traps and 
ultimately ease planetary pressures.

The self-reinforcing cycle between social and plan-
etary imbalances described in chapter 1 might also 
emerge as socioenvironmental traps at lower scales, 
making it difficult to escape from trajectories in 
which persistent inequalities compound behaviours 
that degrade nature and put pressure on the planet.7

In fact, Anthropocene risks and their consequences 
(see chapter 2) are intimately linked to how societies 
work. The asymmetries of power across groups can 
set the social conditions (the mix of incentives and 
narrow possibilities) that result in overexploitation 
of resources. For instance, people and communities 
experiencing deprivations or a lack of power may be 
drawn to use inefficient production practices or to 
generate dangerous pollutants because of the narrow 
set of choices they confront.8

So an agenda centred on equity is important in-
trinsically, but it can also break socioenvironmen-
tal traps and ultimately ease planetary pressures. 
The ambition for transformational change is uni-
versally relevant, with common but differentiated 
responsibility — due to the vast asymmetries in capac-
ities to respond. The challenge is making the distri-
bution of power and agency more equitable to steer 
action towards transformational change everywhere.

Capturing benefits, exporting costs: Unequal 
distribution of nature’s contributions across countries

Higher human development countries concentrate 
most of nature’s contributions without fully internal-
izing the costs generated in the process. Two tales of 
environmental inequalities in human development 
across countries are reflected in the dispersion of 
values along the horizontal axis of two environmen-
tal outcomes in figure 3.2. The Environmental Health 
Index measures the benefits of a sound relation 
with the planet in terms of clean air and water and 
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effective management of waste and residuals. The 
Index of Material Footprint per Capita reflects use of 
materials for domestic consumption.9

Striking inequalities emerge across countries.10 
Low human development countries face substantial 
environmental challenges (they have low environ-
mental health scores) and use much less material re-
sources than countries at the other extreme. Higher 
human development countries have higher environ-
mental health and material use scores.

The burden of planetary changes is not 
equally distributed across people. This is 
eminently destabilizing in that it rewards 
current production and consumption patterns.

And there is more: The burden of planetary chang-
es is not equally distributed across people. Take cli-
mate change. On average, low human development 
countries are likely to have 50–100 additional days 
with extreme weather by century’s end, while very 
high human development countries might see a de-
crease in the number of days with extreme weather 
(depending on the mitigation scenario).11 The human 

impact will be huge, even after adaptation efforts 
are taken into consideration: The number of excess 
deaths in poorer countries could be comparable to 
those from cancer today.12

This is eminently destabilizing in that it rewards 
current production and consumption patterns. And 
environmental inequalities are increasing across 
countries. For both the Environmental Health Index 
and the Index of Material Footprint per Capita, the 
gaps are widening (figure 3.3). This means that devel-
oped countries are improving their ability to benefit 
from nature (through cleaner water and air) faster 
than developing countries. At the same time, devel-
oped countries are increasing their already higher 
burden on the planet (in material footprint), despite 
some recent relative decoupling between greenhouse 
gas emissions and GDP growth in a few very high 
human development countries (chapter 1).13

These patterns are also present in integrated eco-
logical footprint accounts,14 in which the net land 
footprint measures the costs and benefits of human 
activity within a territory and the carbon footprint 
measures the burden on the planet as a whole (fig-
ure 3.4, where for both indicators positive values 

Figure 3.2 Two tales of environmental inequality

Note: Includes countries with more than 1 million inhabitants.
Source: Human Development Report Office based on data from the Yale Center for Environmental Law and Policy and the United Nations 
Environment Programme.

Environmental Health Index  
(Larger values indicate a better environmental record)

Index of Material Footprint per Capita  
(Larger values indicate less pressure on the planet)

Human Development Index value, 2018 Human Development Index value, 2018

100

80

60

40

20

0

100

80

60

40

20

0

0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0

CHAPTER 3 — EMPOWERING PEOPLE FOR EQUITY,  INNOVATION AND STEWARDSHIP OF NATURE 7 3



Figure 3.4 Unequal dynamics: Capturing benefits, exporting costs

a. Negative values indicate regeneration of biocapacity.
Note: Country-level data using the median to aggregate across human development groups.
Source: Human Development Report Office based on the Ecological Footprint Network database.
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Figure 3.3 Growing environmental inequality

Note: Includes countries with more than 1 million inhabitants. Data are median values.
Source: Human Development Report Office based on data from the Yale Center for Environmental Law and Policy and the United Nations 
Environment Programme.
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indicate planetary pressures and negative values indi-
cate net regeneration of biocapacity). While the eco-
logical footprint indicator has some limitations, it can 
be informative when aggregated across large groups 
of countries (see spotlight 7.4 for more details).

Very high human development countries have the 
largest surplus in territorial biocapacity and the largest 
carbon footprint. Lower human development coun-
tries internalize a smaller surplus in land biocapacity 
and externalize an even smaller carbon footprint.

Both net land footprint per capita and carbon foot-
print per capita increased across all development 
groups between 1990 and 2016. But local degrada-
tion (measured using the change in net land footprint) 
was greater in lower human development countries, 
while additional global pressures (measured using 
the change in carbon footprint) were greater in high 
human development countries.

Reducing horizontal inequalities to 
break socioenvironmental traps

Conceptualizing sustainable development as “devel-
opment that meets the needs of the present without 
compromising the ability of future generations to 
meet their own needs”15 acknowledges the interests 
of both present and future generations. But this con-
ceptualization does not fully account for the complex 
relationship between intragenerational and intergen-
erational inequalities.16 Neither the current genera-
tion nor future generations are homogenous in their 
relationship with nature. The differentiated use of 
natural resources within societies and the resulting 
differences in environmental degradation are fun-
damental to understanding how inequalities can be 
passed from one generation to the next and the impli-
cations for the evolution of environmental pressures.

The process is complex. The nominal possession 
of natural resources is important, but it is far from 
sufficient for equitable wellbeing. There is some evi-
dence of the so-called natural resource curse.17 What 
matters in most cases is not the availability of natu-
ral resources as such but the distribution of costs and 
benefits associated with them. These are influenced 
heavily by the interests of different groups and the 
relative distribution of power among them, often 
manifest as horizontal (or intergroup) inequalities.

Some have deep historical roots, with origins in 
colonialism. The unequal distribution of power dur-
ing colonial times was explicit, with colonies meant 
to provide natural resources for the colonial power.18 
Power imbalances meant that most benefits were 
concentrated in the colonial power. Colonies retained 
limited rents and had their natural capital progres-
sively depleted. The differentiated dynamics in cap-
ital accumulation, in turn, affect people’s well being 
across generations (table 3.1).19

The differentiated use of natural resources 
within societies and the resulting 
differences in environmental degradation 
are fundamental to understanding how 
inequalities can be passed from one 
generation to the next and the implications 
for the evolution of environmental pressures.

Racism and classism reflect similar dynamics 
within countries — weakening long-term human 
development through exposure to environmental 
hazards, sometimes linked to extractive activities.20 
Some groups work in precarious conditions, degrad-
ing land and depleting natural resources as part of 
productive processes that yield rents for the elite or 
large companies.21 In the process human rights vi-
olations intersect with unsustainable resource use. 
Exploitative labour practices, including slavery and 
human trafficking, have been documented, for in-
stance, across seafood supply chains around the 
world.22 Consumption often takes place in countries 
with strict sustainability requirements and a pub-
lic sensitive to both resource overexploitation and 

Table 3.1 Examples of horizontal inequalities and 
intergenerational inequalities connected to power 
imbalances

Group concentrating and 
benefiting from power
Colonial power
Privileged groups
Elites
Large companies

Disadvantaged groups
Colony
Racial/ethnic minorities
Low-earning workers
Local communities

This generation Extraction of benefits
Often limited costs

Limited benefits
External costs

Next generation 
Inherits:

High produced capital
High human capital

Low produced capital
Low human capital
Depleted natural capital

Source: Human Development Report Office.
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poor working conditions, but the complexity of sup-
ply chains weakens the price and information sig-
nals that link resource use and consumption. Worse, 
efforts to safeguard sustainability in a location can 
heighten resource overexploitation elsewhere. For 
instance, beginning in the late 1990s, concerns about 
cod stocks in the Baltic Sea led to a large reduction of 
local cod consumption in Sweden, after strong civil 
society mobilization. But overall cod consumption 
changed little, having been met through imports.23 
The complexity and opacity of seafood supply 
chains can increase even further with the growing 

commercial interest in marine resources. And even 
with progress on the most egregious human rights vi-
olations, other more subtle violations can perpetuate 
discrimination or deny fair access to and sharing of 
marine benefits.24

Two long-term outcomes of these dynamics are 
inequality in human development and excessive re-
source use, potentially leading to biodiversity loss 
(box 3.1). Depletion of natural resources is likely to 
take place when the most powerful group has lim-
ited incentives to care about the consequences of 
overexploitation on others (including pollution, full 

Box 3.1 The Amazon’s biodiversity loss and disempowerment

Critical ecosystems such as the Amazon face the risk of shifting from rainforest to savannah as forest 
loss increases, caused primarily by fires and changes in land use. Farmers and agricultural workers 
sometimes set fires to prepare land for replanting or to clear weeds. In 2018 and 2019 Bolivia and Brazil 
experienced high losses in primary forests — for Bolivia due to fires and large-scale agricultural activity 
and for Brazil mostly logging and clear-cut deforestation for new land use and agriculture (see map).1

Vanishing forests in the Amazon

Source: World Wildlife Fund, based on WRI (2019).

Deforestation has led to biodiversity loss, habitat degradation, higher pollution, loss of water cycling 
and increased poverty.2 A longitudinal study of Amazonian villages in Peru over 30 years finds strong 
evidence of path dependence in poverty traps.3 Past household landholdings and assets can have 
a major impact on future land ownership and land use. Initially, land-poor households are typically 
limited to subsistence-oriented annual crops or cannot leave their land in fallow to restore soil nutri-
ents. They can fall into land-use poverty traps. Poorer households’ income relies more on fishing, day 
labour, small livestock and unsustainable harvesting of nontimber forest products.4 These have direct 
effects on people’s wellbeing as well as on the dynamics of tropical deforestation and secondary forest 
regrowth. One way poorer households have found to escape the trap is outmigration, which can also 
reduce pressures on the land.

Notes
1. Weisse and Dow Goldman 2020 ; WRI 2019. 2. WWF 2020. 3. Coomes, Takasaki and Rhemtulla 2011. 4. Barrett, Travis and Dasgupta 2011.
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depletion of reserves and other environmental dam-
ages). These outcomes have little to do with prefer-
ences about the wellbeing of future generations. The 
dominant groups can transmit their privileges to their 
descendants, and the disadvantaged groups face 
hugely restricted choices.

Inequalities in empowerment today are 
at the root of environmental problems, 
many threatening the wellbeing of 
future generations. Therefore, an 
important part of the strategy for 
a better tomorrow is to empower 
disadvantaged groups and actors today.

Case studies suggest that today’s inequalities are 
linked to intergenerational inequality and environ-
mental degradation25 through multiple channels, 
10 of which are summarized in table 3.2. General-
ly, these are not about income inequality but about 
a variety of context-specific dynamics of inequality 
that produce a negative effect on nature, including 
the procedural and distributional inequalities an-
alysed in chapter 2.26 The local, national and glob-
al interactions underscore inequality’s pervasive 
effects, including local environmental degradation, 
natural resource overexploitation and greenhouse 
gas emissions. In all the channels inequalities in em-
powerment today are at the root of environmental 
problems, many threatening the wellbeing of future 

generations. Therefore, an important part of the 
strategy for a better tomorrow is to empower disad-
vantaged groups and actors today.

These patterns can be exacerbated by climate 
change. As chapter 2 documented, disadvantaged 
groups face a disproportionate burden because of 
different forms of environmental imbalances, both 
across and within countries, which reinforce existing 
inequalities. One example is people living in less-fa-
voured agricultural areas and rural low elevation 
coastal zones. These people are already suffering the 
effects of climate change, which exacerbate existing 
poverty–environment traps. One manifestation is 
that reduction of infant mortality is slower in these 
areas — precisely where the problem is more intense 
in the first place — widening gaps in human develop-
ment (figure 3.5). The divergence in infant mortality 
contrasts sharply with the convergence observed on 
average across developing countries, with greater re-
ductions in in poorer countries27 — underscoring how 
environmental factors affect social imbalances.

Thus, inequalities, particularly horizontal inequal-
ities, can drive both environmental degradation and 
intergenerational inequality.28 Enhancing equity can 
empower people to advance human development 
and ease planetary pressures. More cohesive soci-
eties have social mechanisms that can reduce gaps 
in empowerment encoded in legislation and poli-
cies, ranging from fiscal measures (both taxation 
and social protection) to regulation and competition 

Table 3.2 Typologies of interaction dynamics between inequality and sustainability

How intragenerational inequality today affects sustainability Response

Actors to be empoweredInteraction dynamic Sustainability consequences

Resource distribution dynamic Low environmental services Disadvantaged groups

Ecological space dynamic Greenhouse gases Developing countries

Elite dynamic Overexploitation, pollution Majorities through institutions

Marginalization dynamic Low environmental services Disadvantaged groups, alleviating poverty, 
social insurance

Status and consumption dynamic Overexploitation, greenhouse gases, pollution Nature, everyone through knowledge

Environmental disconnection dynamic Overexploitation, greenhouse gases, pollution Nature, everyone through knowledge

Market capitalism dynamic Overexploitation, greenhouse gases, pollution Majorities through institutions, local 
communities

Environmental intervention dynamic Low environmental services Local communities

Collective action dynamic Overexploitation, pollution Disadvantaged groups, local communities

Morality–power–knowledge dynamic Overexploitation, greenhouse gases, pollution Indigenous groups, local communities

Source: Human Development Report Office based on Leach and others (2018).
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policies (which preclude the excessive concentration 
of economic power in monopolies).29 In less cohesive 
societies group-based inequalities, amplified by en-
vironmental factors, can generate social costs30 that 
have inspired social mobilization, such as the envi-
ronmental justice movement (box 3.2).

Redressing within country inequalities 
to ease pressures on the planet

But it is not only horizontal inequalities that matter. 
Addressing inequalities across people can also ena-
ble societies to advance human development while 
limiting planetary pressures. Consider the current 
frontiers of achievement in life expectancy at birth 
and mean years of schooling for different incomes 
(figure 3.6). For any income level there is wide vari-
ation in health and education outcomes, pointing to 
the potential for enhancing both without increasing 
income (and associated planetary pressures). In other 
words there is much potential at every income level 
for advancing human development by closing gaps in 
achievements in health and education, advancing eq-
uity in either dimension.

Progress in equity might also contribute to resetting 
priorities. Within-country inequality can be a factor 
behind the social need to increase material consump-
tion31 and the importance of economic growth in gen-
erating opportunities for those less well off.32 With 
high inequality there are expenditure cascades33 and 
moving targets: People make progress in material 
conditions, but it does not necessarily translate into 
greater capabilities34 or sizeable increases in happi-
ness.35 In more unequal societies there is a greater 
search for status through consumption, sometimes 
leading people with low income to reduce caloric in-
take in favour of aspirational purchases.36 Tragically, 
low-consuming and socially equitable communities, 
such as many indigenous peoples, have been increas-
ingly marginalized.37

In sum, greater equity can be a powerful social stabi-
lizing force and ease environmental pressures. It is not 
the only factor, and enhancing equity alone may not 
lead to these outcomes. That is why, along with equi-
ty, it is crucial to empower people through innovation 
and a sense of stewardship of nature. For instance, 
the equity lens is fundamental for transformations in 
the energy sector to achieve decarbonization. Indeed, 
some key instruments for decarbonization — such as 

Figure 3.5 In vulnerable areas in poorer countries, gaps in infant mortality are widening

Note: High infant mortality refers to at least 32 deaths per 1,000 live births
Source: Human Development Report Office based on data from Barbier and Hochard (2018).
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carbon prices and reduced fossil fuel subsidies — have 
complex distributional impacts (chapter 5). This might 
feed a narrative of conflict between equity today and 
the wellbeing of future generations, complicating the 
political implementation of these measures. The ten-
sion can be relaxed if policymakers embed equity con-
siderations in policy design.

Progressive taxation and transfers, for instance, 
will have key roles, something achievable with com-
pensatory packages38 and affordable alternatives to 
carbon-intensive goods and services.39 Much of this 
can also be facilitated by innovation, be it renewable 
energy at competitive prices or innovations in allo-
cating fiscal resources. Stewardship of nature should 
also have an equity component. As chapter 6 discuss-
es, a new generation of bottom-up policies simulta-
neously targets the responsible use and protection of 
the environment and advancement of human devel-
opment. In many cases, their success depends on em-
powering indigenous people and local communities.

Pursuing innovation to 
widen opportunities

The generation and diffusion of new ideas and tech-
nologies have improved people’s wellbeing but have 
also given humanity the instruments to capture 
energy, use materials and put pressure on the bio-
sphere that have resulted in today’s unprecedent-
ed planetary imbalances.40 Some were unintended 
consequences of technical change, as with synthetic 
fertilizers that vastly increased crop productivity but 
are now disrupting the nitrogen cycle. On a planet 
with bounded resources, ideas and the ability to use 
resources in ever more efficient ways have enabled 
human flourishing.41 More important than any single 
idea or technology is the pursuit of innovation, broad-
ly understood, in what Stiglitz and Greenwald call 
“learning societies.”42

As chapter 1 discussed, shifting towards renewable 
energy and closing material cycles would be important 

Box 3.2 The environmental justice movement

Environmental justice emerged in the last century as an international, intergenerational and multi-
racial movement. It seeks to promote environmental, economic and social justice. It recognizes the 
links among environmental, economic and health issues and demands a safe, clean community and 
environment. Environmental justice evokes not just official regulations and policies but also social and 
cultural norms and values, behaviours and attitudes. From its early years environmental justice has 
been a hybrid, growing out of the civil rights movement in the United States into a social and political 
concept in the spheres of nongovernmental organizations and academia.1

The movement emerged in the 1960s when Black communities in the United States were dispropor-
tionately affected by pollution from unwanted land use and waste facilities in their neighbourhoods. 
Blacks mobilized against environmental injustice in Tennessee, where they advocated for better work-
ing conditions for garbage workers. Later in the 1980s a manufacturer of electrical transformers in North 
Carolina placed its toxic waste facility in a predominantly Black town.2 Around the same time Robert 
Bullard collected data for several civil rights lawsuits from 1930 to 1978 to show that 82 percent of the 
waste in Houston, Texas, was dumped in Black neighbourhoods, a consistent pattern in the country’s 
south.3

The movement expanded to the rest of the world around the 1990s, when it caught the attention of 
activists, researchers, academics and politicians. In 2002, 71 percent of Blacks in the United States lived 
in counties that were in violation of federal air pollution standards.4 These constitute examples of envi-
ronmental injustice in which areas where vulnerable people live are chosen to place landfills or waste 
facilities that other areas would not allow. Now a field of study, environmental justice concerns itself 
with the “fair treatment and meaningful involvement of all people regardless of race, colour, national 
origin or income, with respect to the development, implementation and enforcement of environmental 
laws, regulations and policies.”5

Notes
1. Rasmussen and Pinho 2016. 2. Mayhew Bergman 2019. 3. Bullard 1983. 4. Southern Organizing Committee for Economic and Social 
Justice 2002. 5. EPA 2020.
Source: Human Development Report Office.
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manifestations of the transformational change to ease 
planetary pressures. For energy the goal should be 
decarbonization, ideally towards capturing energy 
directly from the sun, a limitless source of energy on 
human timescales. For materials the goal should be 
reducing waste and converging towards closed mate-
rial cycles. These two goals require substantial tech-
nological innovation,43 along with broader economic 
and social innovations that ultimately determine the 
impact of new technologies on people and planet.

Shifting towards renewable energy and 
closing material cycles would be important 
manifestations of the transformational 
change to ease planetary pressures. 
These two goals require substantial 
technological innovation, along with 
broader economic and social innovations.

The pace of technological change, for issues rang-
ing from artificial intelligence to gene editing, is 
such that new institutions that cannot necessarily 

be predicted in advance may be required. This is 
in part because science has to confront normative 
and value-laden issues, and the challenges of the 
Anthropocene bring new dimensions.44 The process 
of innovation, social and technological, is likely to 
continue to evolve and accelerate given that our 
“collective brain” expands and becomes more in-
terconnected, facilitated by digital technologies.45 
For instance, a recently identified material exhib-
iting superconductivity at room temperature (but 
at high pressure) could dramatically reduce loss-
es in energy transmission and the need for energy 
storage.46

In fact, digital technologies may directly ease plan-
etary pressures and advance human development, 
even though there are also risks, as discussed below. 
From mobile payments to crowdfunding, digital tech-
nology is already a critical enabler in development.47 
During the Covid-19 pandemic digital technology 
has proved indispensable for work, education, health 
care and staying connected.48 An expanded digital 
sphere has also eased planetary pressures, showing 

Figure 3.6 Greater social efficiency of income (moving to the frontier) can enhance equity and ease 
planetary pressures
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a way forward if temporary changes in behaviour can 
become more ingrained.49 The UN Secretary-Gener-
al’s high-level Task Force on Digital Finance made 
several recommendations to leverage digital finance 
for attaining the Sustainable Development Goals.50 It 
concluded that digitalization will give people greater 
control over how global finance — their own money 
— is used. The democratization of finance, enabled 
by digitalization, could empower people by ensur-
ing that their values are translated into how global 
finance is channelled, as when taxpayers hold gov-
ernments to account or investors hold financial insti-
tutions to account.

Shaping economies, societies and people’s wellbeing

Modern communication technologies such as the 
internet have taken idea sharing and the democra-
tization of production and access to knowledge to 
unprecedented heights.51 The paths that modern so-
cieties follow going forward — and their pressures on 
the planet — rely on these knowledge networks. Digi-
tal technologies also have direct impacts on resource 
use. Innovation is constantly generating new applica-
tions that, if scaled, could lower the use of energy and 
other resources.52 Remote meetings and telecommut-
ing reduce air travel and commuting, cutting down 
energy use and carbon emissions.

Sharing resources, such as office space, with differ-
ent sets of workers rotating through the same space, 
improves the efficiency of energy use and the use of 
space and other resources. In the aftermath of the 
Covid-19 pandemic, the trend for offices to have a 
smaller presence may continue. And shared vehi-
cles, such as Didi Chuxing, Grab, LittleCab, Lyft, 
Uber and Zipcar, can reduce car ownership, eventu-
ally leading to less resources needed to build cars and 
less fuel use.53 Applications powered by artificial in-
telligence can improve energy and material efficien-
cy. Smart appliances can considerably reduce energy 
use. Smart thermostats can detect when a building is 
occupied, learn occupants’ preferences and encour-
age energy-efficient measures. In the United King-
dom smart heating controls in buildings could reduce 
carbon dioxide emissions by 1.2–2.3 percent.54

The sharing economy has connected excess food 
that would likely go to waste with food-insecure 

households. In high-income countries most food 
waste is at the retail and consumer stages. OLIO, a 
popular food-sharing platform in the United King-
dom, has successfully distributed 60 percent of 
the 170,000 listings for food items on its web-
site, diverting a substantial amount of food from 
waste.55 Artificial intelligence–based technologies 
can also increase recycling rates.56 Digital technol-
ogies can monitor resource use and illegal resource 
extraction.57

A note of caution. Technological breakthroughs 
without changes in regulations and behaviours are 
not enough to ease planetary pressures. Data and ar-
tificial intelligence applications also have a big impact 
from their own energy use. While there is no stand-
ard method for calculating internet-related energy 
consumption, estimates suggest that approximately 
10 percent of global electricity in 2018 was consumed 
by information and communication technology.58 The 
carbon footprint of training a single artificial intelli-
gence system can be as much as 284 tonnes of carbon 
dioxide equivalent — five times the lifetime emissions 
of the average car.59 Each year global online video 
streaming produces as much emissions as Spain.60 
And bitcoin energy use is alarming (figure 3.7). The 
digital economy also makes an impact through its 
material footprint — large and growing — including in 
the form of electronic waste (see box 3.3 later in this 
section).

Technological breakthroughs without 
changes in regulations and behaviours are 
not enough to ease planetary pressures. Data 
and artificial intelligence applications also 
have a big impact from their own energy use.

Sometimes temporary incentives are enough to re-
direct technical choices towards clean technologies. 
When two technologies, clean and dirty, are rela-
tively substitutable, an unregulated economy would 
head towards environmental damage because the 
initial productivity advantage of dirty technologies 
would lead profit-maximizing firms to adopt them. 
However, with environmental regulation, taxes and 
subsidies, technical change can be redirected.61 Once 
clean technologies are advanced enough, firms will 
adopt them and invest in research and development 
to cultivate them further.
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Beyond innovation, diffusing new technology 
across an economy and across international borders 
is crucial. Many factors are at play.62 One challenge 
is to make the economic, social and political systems 
that embed science and technological change cog-
nizant of planetary pressures. The next two sections 
zoom in on technological innovations that can sup-
port the energy transition and the closing of material 
cycles.63

Advancing innovations for renewable energy

In 2018 the energy sector accounted for two-thirds 
of carbon dioxide emissions growth.64 Switching 
from fossil fuel–based energy production to alter-
native sources requires new technologies and the 
diffusion and adaptation of existing technologies. 
Switching from mainstream established energy pro-
duction can be challenging. Governments and in-
vestors with a long-term horizon can invest in new 
promising technologies, bringing them close to the 
point where they can compete in price with incum-
bent technologies. This is an example of a sensitive 
intervention point.65

Solar photovoltaics

Take investments in solar photovoltaics.66 Deploy-
ment has clearly resulted in falling costs, and public 
policies could accelerate progress by neutralizing re-
sistance to change based on economic costs.67 The 
real cost of photovoltaic modules has dropped by more 
than a factor of 6,000 since 1956 — and by 89 percent 
since 2010 (figure 3.8).68 If their deployment contin-
ues to increase at the current rate, its price is likely to 
fall considerably.69 In addition, the right sequence of 
policies can create political conditions for more ambi-
tious climate policies in subsequent rounds of debate 
and policymaking,70 as in California and the European 
Union, where policymakers first supported low-carbon 
technologies and then carbon trading schemes.71 And 
across the world, national policymaking has taken up 
the charge for promoting renewable energy (figure 3.9).

In 2008 India launched the National Action Plan 
on Climate Change, a sensitive intervention point 
because it was a formal recognition of the threat of 
climate change and the need to act at home, even 
as international negotiations were ongoing.72 Under 
the Paris Agreement, India pledged to reduce the 

Figure 3.7 Bitcoin energy use is alarming

Note: The Index contains the aggregate of Bitcoin and Bitcoin Cash (other forks of the Bitcoin network are not included). The minimum is a 
lower bound calculated from the total network hashrate, assuming the only machine used in the network is Bitmain’s Antminer S9 (drawing 
1,500 watts each; Digiconomist 2020). IEA, all rights reserved.
Source: IEA 2019a.

Te
ra

w
at

t-
ho

ur
s 

pe
r y

ea
r

80

60

40

20

0

2017–02–10 2017–07–18 2017–12–23 2018–05–31 2018–11–05 2019–04–12 2019–09–17 2020–02–22 2020–07–29

Bitcoin Energy Consumption Index Minimum 

8 2 HUMAN DEVELOPMENT REPORT /  2020



Figure 3.8 The real cost of photovoltaic modules has dropped 89 percent since 2010

Source: IRENA 2019b.
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emission intensity of its GDP from the 2005 level by 
33–35 percent by 2030 and to obtain 40 percent of 
electric power capacity from non–fossil fuel sourc-
es by 2030.73 As part of the plan, the National Solar 
Mission aims to promote solar energy for power gen-
eration and other uses to make solar energy competi-
tive with fossil fuel–based options.74 Solar capacity in 
India increased from 2.6 gigawatts in March 2014 to 
30 gigawatts in July 2019, achieving its target of 20 gi-
gawatts four years ahead of schedule.75 In 2019 India 
ranked fifth for installed solar capacity.76

Complementary storage and smart grids

With solar, wind and other intermittent sources of 
energy, complementary technologies such as stor-
age systems (including lithium-ion batteries) are 
important — and here too prices are also falling (fig-
ure 3.10). Integrating renewables in the mix of ener-
gy sources requires smart electric grid transmission 
systems that can integrate renewable and conven-
tional sources of supply.77 Smart grids are “electrici-
ty networks that can intelligently integrate behaviour 
and actions of all users connected to it — generators, 
consumers and those that do both — to efficiently de-
liver sustainable, economic and secure electricity 

supplies.”78 This involves a host of technologies, in-
cluding smart meters, that measure output and con-
sumption in real time, and algorithms to share and 
manage the data to unlock efficiency gains.79

Economic growth will continue to put 
upward pressure on total energy demand 
and emissions. Energy efficiency is crucial 
in mitigating the rise of greenhouse 
gas emissions from the expanding 
pace of worldwide energy demand.

Electricity markets may also need to be rede-
signed.80 Nowadays, the price of electricity typical-
ly does not vary with supply and demand over short 
timeframes, but variable pricing (which adjusts fre-
quently, even within the same day, in response to 
changes in demand and intermittent supply) may be 
more appropriate for systems that have a high share 
of energy from renewables.81

Despite these advances and future potential, chal-
lenges persist. The political economy of displac-
ing established sources, such as coal-based power 
generation, is complex.82 Economic growth will 
continue to put upward pressure on total energy de-
mand and emissions. Energy efficiency is crucial in 

Figure 3.10 Lithium-ion battery prices fell between 2011 and 2020

a. Estimated.
Source: Statista 2020.
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mitigating the rise of greenhouse gas emissions from 
the expanding pace of worldwide energy demand.83 
But in 2018 primary energy intensity improved by 
just 1.2 percent, the slowest rate since 2010.84 And as 
the technology frontier expands, access to the latest 
technologies by developing countries becomes ever 
more relevant. Developing countries face a dual chal-
lenge: Many of them are still working towards uni-
versal access to electric power while moving towards 
renewable energy. There are many impediments to 
accessing solar photovoltaics, batteries and smart 
grids. Financing (chapter 5) and intellectual property 
regimes85 will be key to deploy these technologies at 
scale in developing countries.

Negative emissions technologies

Technological solutions have also been proposed 
for directly capturing carbon dioxide from the 
atmosphere — with negative emissions technologies, 
such as carbon capture and storage.86 Some involve 
storing atmospheric carbon dioxide in geological 
formations.87 Despite considerable research, carbon 
capture and storage have not been widely deployed 
due to a range of technical, economic and commer-
cial challenges.88 The UK Committee on Climate 
Change finds that the cost of meeting the United 
Kingdom’s 2050 targets will be twice as high without 
carbon capture and storage as it would be with them.

Another negative emissions technology, bioener-
gy with carbon capture and storage, requires grow-
ing plant biomass to sequester carbon dioxide from 
the atmosphere, harvesting the biomass and burn-
ing it for energy, while capturing the carbon dioxide 
emissions from the power stations and storing the 
waste underground. The Intergovernmental Panel 
on Climate Change scenarios consistent with repre-
sentative concentration pathway 2.6 (RCP 2.6), which 
offers the best chances of staying below the 2 degrees 
Celsius limit, rely on bioenergy with carbon capture 
and storage drawing excess carbon dioxide from the 
atmosphere in the second half of the century.89

Direct air capture requires stripping carbon dioxide 
out of the atmosphere with renewably powered open-
air chemical engineering.90 This idea is being imple-
mented in experimental installations in Canada and 
Switzerland. One issue is that it requires a substantial 
amount of energy and water.91

As they currently stand, these technologies face 
scepticism and concerns that their claims on land use 
could compete with food production, drive biodiver-
sity loss and deplete water.92 Ultimately, the poten-
tial of negative emissions technologies will depend 
on adopting a portfolio of approaches (since relying 
on a single solution — such as bioenergy with carbon 
capture and storage — increases the risk of limited 
feasibility) and of further scientific and technical ad-
vances, which can be encouraged with structured in-
centives for innovation.93

Closing material cycles: The potential 
of circular economies

A circular economy can be key to decoupling pro-
duction from planetary pressures.94 Unlike the dom-
inant linear extractive industrial approaches, circular 
principles require closing loops through reuse and 
recycling all along the supply chain to form circular 
supply chains (figure 3.11).95 According to the Euro-
pean Commission, “the transition to a more circular 
economy, where the value of products, minerals and 
resources is maintained in the economy for as long as 
possible, and the generation of waste minimized, is 
an essential contribution to the EU’s efforts to devel-
op a sustainable, low carbon, resource efficient and 
competitive economy.”96 But strong incentives for a 
circular economy cannot simply displace linear econ-
omy activities to places lacking those incentives. For 
instance, firms headquartered in countries with strict 
environmental policies might perform their polluting 
activities abroad in countries with weaker policies, 
with evidence suggesting that when this happens, it is 
driven primarily by an incentive to avoid tight envi-
ronmental policies in home countries rather than by 
purposefully pursuit of places with lenient environ-
mental policies.97

Strong incentives for a circular economy 
cannot simply displace linear economy 
activities to places lacking those incentives.

Consider food systems. Nitrogen, phosphorus and 
potassium are essential for food production and life. 
About half the world’s food production depends on 
mineral micronutrient fertilizers.98 For the most part 
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these fertilizers have been used with little considera-
tion of their disruptive effects on biogeochemical cy-
cles and even the local environment. Take nitrogen. 
The Earth’s natural nitrogen cycle, with robust feed-
back and controls, is steered by a suite of microbial 
processes.99 Providing the world’s food supply dis-
rupts that cycle, as noted in chapter 1. The use of ni-
trogen fertilizer increased by about 800 percent from 
1960 to 2000, with use to grow wheat, rice and maize 
accounting for half that.100

It was a technological breakthrough, the Haber-
Bosch industrial process developed in the early 20th 
century, that enabled the production of ammonia, a 
chemically reactive, very usable form of nitrogen, to 
be synthesized using atmospheric nitrogen,101 herald-
ing the age of large-scale production and application 
of agricultural fertilizers.102 Since the introduction of 
the process, reactive nitrogen in the Earth system has 
increased 120 percent over the Holocene baseline. As 
noted earlier in the Report, this influx has had the larg-
est impact on the nitrogen cycle in 2.5 billion years.103

This reactive nitrogen largely ends up in 
 nitrogen-limited ecosystems, leading to unintentional 
fertilization, loss of terrestrial biodiversity and lower 
quality surface and ground waters in coastal ecosys-
tems.104 Added to this are nitrogen oxides from fossil 
fuel combustion.105 Globally, 4 million new paediatric 
asthma cases a year are attributable to nitrogen diox-
ide pollution, 64 percent of them in urban centres.106

Opportunities for efficiency gains can 
be explored along the entire food chain 
— from more efficient use in cropping to 
reducing postharvest losses in storage.

But with much leakage and inefficiency at every 
stage, the potential for improvement is great.107 In 
2005 about 100 teragrams of nitrogen was applied 
in global agriculture, though humans consumed only 
17 teragrams in crop, dairy and meat products.108 The 
efficiency of nitrogen use for main crops is below 
40 percent.109 Most applied fertilizer is washed out 
or lost to the atmosphere. And a lot of agricultur-
al output is simply wasted. Food waste accounts for 
8 percent of global anthropogenic greenhouse gas 
emissions, 20 percent of freshwater consumption and 
30 percent of global agricultural land use.110 Opportu-
nities for efficiency gains can be explored along the 
entire food chain — from more efficient use in crop-
ping to reducing postharvest losses in storage. This 
extends to boosting the efficiency of food consump-
tion patterns and improving the treatment of human 
and animal waste. Helpful approaches include some 
time-tested practices such as systematic crop rota-
tion. For example, in maize production legume crop-
ping supplies the nitrogen that would otherwise be 
provided by synthetic fertilizers.111

More generally, improving agricultural efficiency 
requires a broad range of innovations, encompassing 

Figure 3.11 How the circular economy differs from the linear

Source: Human Development Report Office.
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also new food production processes (including pre-
cision agriculture).112 Technologies could be har-
nessed to understand the current state of affairs 
(perhaps through satellite-based observation) and to 
advance efforts to reduce planetary pressures. Tar-
geted breeding for old and new crops could provide 
reasonable avenues to meet human needs.113 Dietary 
shifts could increase the efficiency of agricultural 
input use.114

This example shows the potential in food systems 
to move from a linear approach that begins with ex-
ploring and processing and ends with applying fer-
tilizer towards a circular economy that could help 
close the cycle of resource use.115 This potential is 
more broadly applicable to how societies extract 
and use resources (see box 3.3 for an example using 
e-waste). And as the German Energiewende (energy 
transition) illustrates, transitions of this nature call 

Box 3.3 The potential in recycling electronic waste

Electrical and electronic equipment consumption is increasing by 2.5 million tonnes a year. After being used, 
it is disposed of as electronic waste (e-waste), a waste stream that contains hazardous as well as valuable 
materials. In 2019, 53.6 million tonnes of e-waste was generated globally, or 7.3 kilograms per capita. Fuelled by 
higher consumption, short lifecycles and few repair options, global e-waste has grown steadily, projected to 
double between 2014 and 2030.1 Recycling is not keeping pace with the growth of e-waste (see figure). In 2019, 
17.4 percent of e-waste was recycled globally, with variation across regions; the rest has adverse health and 
environmental impacts. In many countries e-waste is handled by informal sector workers, under inferior working 
conditions. There are also health impacts on children who live, work and play near e-waste.2

E-waste generation and recycling rates vary widely

Note: Estimates are based on limited cases.
Source: HDRO calculations based on United Nations Statistics Division (2020).

In 2019 the value of raw materials in e-waste, including iron, copper and gold, was about $57 billion, roughly 
$10  billion of which was recovered through recycling.3 Recovering some materials, such as germanium and 
indium, is challenging because of their dispersed use in products. Collecting and recycling e-waste can be eco-
nomically viable for products with higher concentrations, but recycling rates are very low. For one, base metals 
such as gold, used in mobile phone and personal computers, have a relatively high concentration, about 280 
grams per tonne of e-waste. But products are typically neither designed nor assembled with recycling in mind.

Notes
1. Forti and others 2020. 2. Forti and others 2020. 3. Forti and others 2020.
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for government leadership and incentives.116 Invest-
ing in new technologies and, through deployment, 
rendering them more competitive are essential parts 
of the process — in fact, sensitive intervention points117 
— but ones that need to be imbedded in broader and 
more fundamental economic and social changes. 
That is why it is important to pursue innovation along 
with enhancing equity and stewardship of nature — to 
which we now turn.

Instilling a sense of 
stewardship of nature

Can you imagine a world where nature is understood as 
full of relatives not resources, where inalienable rights 
are balanced with inalienable responsibilities and where 
wealth itself is measured not by resources ownership 
and control, but by the number of good relationships we 
maintain in the complex and diverse life systems of this 
blue green planet? I can.

From the introduction to Climate Change 
and Indigenous Peoples in the United States118

The Human Development Report has a long tradi-
tion of thinking beyond the basic needs of people and 
how expanded freedoms, for everyone, align with 
stewardship of nature. The 2008 Human Develop-
ment Report explored stewardship of the planet as a 
central pillar of a long-term inclusive solution for cli-
mate change.119 We again take up empowering people 
through stewardship of nature — also referred to as 
environmental stewardship — as the responsible use 
and protection of the natural environment through 
conservation and sustainable practices to enhance 
ecosystem resilience and human wellbeing.120 This 
stewardship is coupled with ambitions of social jus-
tice and expanded freedoms and control over peo-
ple’s own lives for current and future generations.

Stewardship can be supported by considering phil-
osophical perspectives that value both thriving peo-
ple and a thriving planet. This requires understanding 
how the relationship is and has been manifest in phil-
osophical traditions, ancient knowledge (sometimes 
codified in religions and taboos) and social practic-
es. Many religions around the world and over time — 
including Buddhism, Christianity, Hinduism, Islam 
and Judaism — have developed complex views of in-
tergenerational justice and shared responsibility for 

a shared environment. The Quaranic concept of 
“tawheed,” or oneness, captures the idea of the unity 
of creation across generations. There is also an in-
junction that the Earth and its natural resources must 
be preserved for future generations, with human be-
ings acting as custodians of the natural world.121 The 
encyclical Laudato Si, issued in 2015, provides a 
Christian interpretation that speaks also to our em-
beddedness in nature and the notion of the planet as 
our common home, which we have a moral obligation 
to protect.122

Recognizing our humanity as part of a larger net-
work of connections that include all living things is 
part of philosophical traditions worldwide.123 These 
perspectives can help us rethink and reshape our 
places in this world. For many indigenous peoples, 
flourishing communities are grounded in equitable 
and sustainable relationships. Wellbeing and devel-
opment begin where our lives with each other and 
with the natural environment meet. These intersec-
tions generate responsibilities for remembering and 
learning from the past and for creating equitable and 
sustainable conditions now and for the future. In Ao-
tearoa, New Zealand, Māori philosophies ground the 
naming of Te Awa Tupua (the Whanganui River) and 
Te Urewera (previously a national park) as legal enti-
ties with rights.124 At the root of rights of nature move-
ments globally is the contention that navigating our 
complex responsibilities to people and other living 
things is fundamental to understanding ourselves 
and to leading lives we have reason to value.

Recognizing our humanity as part of a larger 
network of connections that include all living 
things is part of philosophical traditions 
worldwide. These perspectives can help us 
rethink and reshape our places in this world.

Such understandings are not confined to indige-
nous communities. From global youth climate justice 
movements to local environmental protection and 
low-carbon initiatives — recognizing human– nature 
relationships can be found in communities and so-
cioenvironmental movements worldwide. These re-
newed perspectives create space for us to reweave our 
intimate, caring connections with  nonhuman-natures 
in all their characters and capabilities (box 3.4). In 
doing so, they highlight the urgency and centrality of 
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environmental concerns, the value of diverse knowl-
edge and the need for local and global solutions. By 
transforming the way we think about our places in 
this world, these movements bring into focus how 
human flourishing concerns people, connected to 
each other, to nonhuman nature and ultimately to 
this planet. The magnitude and urgency of danger-
ous planetary change that we confront today require 
a broad response to reconnect with some of that 
knowledge.

Nurturing stewardship of nature

The vast literature on environmental stewardship 
provides frameworks and recommendations that 
are a helpful starting point.125 Nathan J. Bennett and 
colleagues propose three fundamental elements — 
motivations, capacities and agents — that “are in-
fluenced by the socioecological context and that 
converge to produce both environmental and social 

Box 3.4 Human–nonhuman natures: Broadening perspectives

By Melissa Leach, Director, Institute of Development Studies, United Kingdom

A rethinking of our humanity can include its co-construction with nonhuman natures. This recognizes 
the intimate interconnectedness of human lives with all living things, their dynamism and agency, 
whether in our bodies, our homes or our communities; in landscapes and ecologies; and in biophysical 
processes extending up to the planetary, even cosmological scale. As recognized in growing bodies of 
work in multispecies ethnography1 and “more than human” geography,2 these interrelationships are 
often intimate, affective, emotional and embodied. They are important to our individual and collective 
senses of ourselves, wellbeing and identities as well as to the status and future of the plants, animals 
and other aspects of nonhuman nature with which they are inextricably entwined. Intersecting with 
advances in ecological and animal science that recognize modes of intelligence and communication 
among plants and animals, with each other and with humans, these perspectives in effect redefine hu-
manity as part of nature, or at least as part of interconnected socionatural networks or assemblages3 
that question the boundaries between the human and the nonhuman.

It is important to avoid “othering” such perspectives into so-called indigenous societies and cul-
tures. While understandings of human–nonhuman natures as deeply, intimately interconnected and 
their importance to human thriving and identity are sometimes most obviously found among such 
groups in the Amazon, Asia-Pacific region and beyond, they are by no means confined there. Among 
Māori people today, for instance, the dynamic agency that entwines human and nonhuman action 
extends to views of capabilities and rights, and court cases involving trees and rivers as claimants 
and rightsholders are commonplace. But there are plenty of similar cases in European history (the 
celebrated trial of a pig for murder in 15th century Britain is a well documented example4). And were 
we to think that these are outdated notions of the past, look at how people in so-called modern 
industrial societies relate to their pets,5 accuse particular dogs of viciousness or attacks, engage 
with their garden plants and the animal life in cities and seek to protect particular, individual trees 
from road developments. In these examples6 elements of nonhuman nature have personalities and 
communicative capacities, and people develop intimate connections with them that are important 
to their humanity.

One implication of these perspectives is the questioning of the widespread disconnection that results 
when “modern” cartesian scientific and industrial cultures divide the human and the nonhuman. This 
disconnect underpins seeing nature as generalized “environment,” “biodiversity” and “natural capital” 

— separate from humans and thus able to be commoditized, priced or exploited.7 Instead, the new 
perspectives invite us to reweave our intimate, caring connections with nonhuman natures in all their 
characters and capabilities.

Notes
1. For example, Kirksey and Helmreich (2010), Lock (2018) and Locke and Muenster (2015). 2. Dowling, Lloyds and Suchet-Pearson 2017. 
3. Haraway 2016. 4. Cohen 1986; Sullivan 2013. 5. Haraway 2003. 6. Dowling, Lloyds and Suchet-Pearson 2017. 7. More intertwined per-
spectives on human–nonhuman natures bring an important counter to views of nature as provider of discrete services as well as of 
current market logics in environmental governance for conservation and sustainability, which then disaggregate nonhuman natures 
into discrete units to which monetary value can be attached (Sullivan 2013).
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outcomes” (figure 3.12).126 These three elements can 
be explored through the lens of human development 
and agency.

For motivation there are two different but related 
ways to understand why we as humans should take 
care of the planet: intrinsic and extrinsic. Intrinsic 
motivations refer to the reasons associated with in-
dividual and collective wellbeing. They are closely 
related to belief systems and our fundamental values 
about what it means to live well. Extrinsic motiva-
tions are linked to external rewards or sanctions, be 
they social, legal or financial, as well as the evaluation 
of costs and benefits of stewarding the planet.

Intrinsic and extrinsic motivations are analytical 
categories because individuals, communities and so-
cieties have a mix of both. Separating them, though, 
allows identifying roadblocks and opportunities 
for strengthening the overall motivation in differ-
ent contexts. Identifying the external and internal 
drivers and reasons to protect the environment also 
speaks to the concept of human development and 
agency, where a given development outcome, say 

education, is valued not only for its external rewards 
— employment and salaries — but also as something in 
itself, as a positive freedom. 

There are several examples of both types of moti-
vation to protect the planet. Illustrations of intrinsic 
motivation could refer to religious beliefs (briefly 
described above). Others to how indigenous peoples 
and other local communities have managed their re-
lationship with natural entities. Indigenous socioen-
vironmental movements, grounded in indigenous 
philosophies, have become political signifiers able to 
express our shared humanity.127 These philosophies 
are grounded in a profound respect for each other and 
the natural world. These movements place human–
nature relationships at the centre. Such a relational 
approach draws out the interdependence of all things 
for wellbeing and the reciprocal relationships among 
people and between people and the planet.

In Aotearoa, New Zealand, the notion of “whaka-
papa” (to place in layers) sets out the connections 
among people, ecosystems and all flora and fauna.128 
The practices of “manaakitanga” (to care for) and 

Figure 3.12 A conceptual framework for local environmental stewardship

Source: Bennett and others 2018.
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“kaitiakitanga” (multispecies and intergenerational 
trusteeship) play key roles in articulating the respon-
sibilities that fall out of these relationships.129 These 
and other core concepts shape and centre collective 
responsibilities to protect and enhance socioenviron-
mental relationships.130 Māori health models such 
as Te Whare Tapa Whā frame health and wellbeing 
around physical, spiritual, community and psycho-
logical dimensions.131 Such multidimensional and 
community-engaged understandings of health con-
tinue to inform the delivery of health services and 
health policy in Aotearoa.132 Other programmes of 
work build community and cultural capability to 
drive transitions to low-carbon futures.133 A large part 
of their work is to detail the various ways in which 
local communities and relationships between people 
and the environment can be enhanced and protect-
ed through land and water development initiatives. 
The needs and aspirations of communities guided by 
intergenerational principles and practices seek to se-
cure pathways towards sustainable and just futures.134

In Aotearoa, New Zealand, the notion of 
“whakapapa” (to place in layers) sets out 
the connections among people, ecosystems 
and all flora and fauna. Fundamental to 
the Quechua concept of “Sumac Kawsay” 
(good living) is reciprocity, relationality and 
“a profound respect of the differences (and 
an emphasis on the complementarities) 
among human beings and between human 
beings and the natural environment.”

Indigenous philosophies in Australia take as vital 
“collective responsibility and obligation to look after 
land, family, and community.”135 For the Yawuru com-
munity of Broome in Western Australia, well being 
and development refer to the interconnectedness of 
“mabu buru” (strong country), “mabu ngarrungu” 
(strong community) and “mabu liyan” (strong spirit 
or good feeling).136 Intergenerational transmission of 
knowledge and practice, as well as reciprocal sharing 
of gifts from lands and waters, exemplifies these con-
nections. But these connections depend heavily on 
the freedom of the Yawuru to live in ways they value 
and to carry out these responsibilities.

The Anishinaabe concept of “Minobimaatisiiwin” 
(the good life) is similarly grounded in connections 

and the need for cooperation and justice among all 
beings.137 The continuation of creation — and the re-
lationships central to responsibilities to creation and 
re-creation — stem from the way all beings of Cre-
ation have duties and responsibilities to each other.138 
We see this philosophy in socioenvironmental move-
ments and in governance and law.139 According to 
Aimee Craft, Anishinaabe law and treatymaking are 
centrally about relationships and relationship-build-
ing, understood to include “relationships among and 
between ourselves, [as well as] relationships with 
other animal beings.”140

Fundamental to the Quechua concept of “Sumac 
Kawsay” (good living) is reciprocity, relationality and 
“a profound respect of the differences (and an empha-
sis on the complementarities) among human beings 
and between human beings and the natural environ-
ment.”141 Similarly, “Ayni” (reciprocity) is “one of the 
most important tenets for the Andean people and is 
exemplified in the adage “what is received must be 
returned in equal measure.”142 According to Mariae-
lena Huambachano, these and other concepts ena-
bled and ensured that Inca agricultural systems were 
grounded in sustainable production methods and 
food security.143

External incentives, where care of and respect for 
the Earth bring additional benefits, are also well doc-
umented. These include payments to enable certain 
management actions, payments for ecosystem ser-
vices and market premiums for more environmental-
ly sustainable products (chapter 5).

Beyond motivations, the environmental steward-
ship framework includes agents’ capacity to actually 
undertake stewardship actions. This ability of peo-
ple and communities to conduct specific activities in 
benefit of the planet will depend on the communal 
and individual assets — including infrastructure, tech-
nology, financing, income and wealth, rights, knowl-
edge, skills, leadership and social relations — at their 
disposal as well as the decisionmaking structures 
within and across communities and groups.

Governance, understood as the process for state 
and nonstate actors to interact to reach and sustain 
agreements, is of particular importance.144 These in-
teractions shape and are being shaped by the distri-
bution of power, as analysed earlier in this chapter 
and in chapter 2 (the agreements reached are typically 
called institutions). And wherever power imbalances 
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are present, the poorer members of society end up 
losing more. The 2019 Human Development Report 
explored the elite capture of institutions, where the 
ability of government policy to address inequalities is 
constrained by powerful interest groups.145 The poli-
cy outcomes then reflect the distribution of power in 
society. That is why enhancing equity, as underlined 
earlier in this chapter, is key.

Reflecting the connectedness between 
nature and humanity, Indigenous Hawaiians 
developed and applied a model for sustainable 
resource management, the ahupua’a 
system, designed more than 500 years ago 
to prevent overfishing and deforestation.

Again, there are lessons about governance from in-
digenous groups. Making decisions in sync with the 
planet is part of indigenous cultures around the world 
— and it is the result not of chance but of finely tuned 
knowledge accumulated over long periods. Indig-
enous communities developed a deep understand-
ing of their natural world to survive and ensure that 
it would provide resources in the future. This need 
to live sustainably is reflected in many practices and 
traditions that promote a general philosophy of sub-
sistence not waste. The Maasai pastoralist culture in 
East Africa has “always been one that has nurtured 
the land and used only the resources that were need-
ed for the people. Abuse of the land or its animals and 
plants was frowned upon in the old days and still is by 
elders today.”146

Reflecting the connectedness between nature and 
humanity, Indigenous Hawaiians developed and ap-
plied a model for sustainable resource management, 
the ahupua’a system, designed more than 500 years 
ago to prevent overfishing and deforestation. Many 
other indigenous communities arrived at a simi-
lar concept of connectedness and used it to develop 
careful land and water use practices — and develop-
ment approaches more generally.147

Other practices are more specific and demonstrate 
a profound knowledge of natural resources and so-
phisticated management practices, as with Ama-
zonian communities that, to maintain healthy river 
ecosystems, “fish only for particular species in cer-
tain oxbow lakes at determined times of year. They 
also avoid certain parts of the rainforest altogether, 

ensuring that wildlife have a refuge where they can 
reproduce.”148 In Central Africa, when the Ba’aka dig 
up wild yams they return the stems to the ground so 
that the yams grow again. And they restrict “what you 
can hunt, when you can hunt it, who can hunt it … a 
whole area of forest can be closed off from hunting or 
gathering activities in order to let it rest.”149

These practices demonstrate a commitment to 
what Kyle Whyte refers to as “Collective Continu-
ance” or “a community’s capacity to be adaptive in 
ways sufficient for the livelihoods of its members to 
flourish into the future.”150 Not only does this require 
the capability to respond and adjust to changes as 
they arise, it also requires the ability to contest long-
standing inequities (such as colonial hardships) and 
to build strong and cohesive relationships at all levels 
of engagement.

Promising initiatives link international law with 
indigenous communities through human rights. The 
International Labour Organization has led the glob-
al push for international law to recognize indigenous 
peoples’ participation in decisions that affect them. 
Important advances have occurred in the context of 
Convention 169 on Indigenous and Tribal Peoples, 
adopted in 1989. Article 15 refers specifically to the 
participation rights of indigenous and tribal com-
munities in managing and conserving the natural re-
sources traditionally associated with them. The first 
element of the article reads, “The rights of the peo-
ples concerned to the natural resources pertaining 
to their lands shall be specially safeguarded. These 
rights include the right of these peoples to participate 
in the use, management and conservation of these 
resources.”151

Convention 169 demonstrates how different stake-
holders’ voices are given prominence through chang-
es in decisionmaking processes — and is even more 
relevant since it refers to the rights of groups histor-
ically marginalized and discriminated against. And 
although much remains to be done to guarantee the 
rights of indigenous and tribal peoples — especially 
in societies with deep-seated inequalities — the con-
vention has contributed. Under Convention 169, 
free, prior, informed consent responds to demands 
for self-determination, dignity and cultural integri-
ty in international recognition of indigenous rights. 
It seeks to “regulate and operationalize the par-
ticipation of indigenous peoples in environmental 
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decisionmaking and political processes on questions 
where their interests are directly affected.” While 
free, prior, informed consent is a welcome devel-
opment in participatory processes, it still raises 
concerns and challenges. An adequate bottom-up 
approach would recognize indigenous peoples’ right 
to self-determination while allowing the state to 
mediate and solve conflicts, strengthen local repre-
sentative and democratic institutions, recognize ex-
isting national legislation and solve any contradiction 
emerging from the process. Moreover, free, prior, in-
formed consent is not immune to elite capture, and 
with large power imbalances it can be detrimental.152

Knowledge is central to stewardship, and an op-
portunity exists for interchange between the types 
of knowledge just described and some of the tools of 
science. Recognizing both forms of knowledge can 
promote rich interactions and can give rise to rela-
tionships of trust able to navigate the shared oppor-
tunities and challenges that arise. This convergence 
of knowledge has been described variously, includ-
ing as two-eyed seeing,153 “He Awa Whiria”154 and 
“Haudenosaunee Kaswentha.”155 As Priscilla Wehi 
notes, the convergence of multiple knowledges “can 
yield more comprehensive and detailed information” 
and “provides a strong ecological basis to quantify 
new hypotheses of ecological functioning, and add to 
the detailed information required in both conserva-
tion practice and restoration ecology.”156 We find such 
work undertaken by and with indigenous (and other 
local) communities all around the world.157 This ongo-
ing work remains critical since much of it must be un-
dertaken on indigenous peoples’ homelands.

Empowering agents as stewards

Stewardship of nature requires the commitment and 
will of billions of people around the world—from the 
communities and societies they construct, includ-
ing leaders in every realm of society. It can unleash 
a new sense of agency and responsibility through a 
connection with nature, with the planet and with all 
living things. As Tim Lenton writes in spotlight 1.2, 
“To meet the challenge of expanding human free-
doms in balance with the planet, there will surely 
need to be much learning-by-doing. Innovation usu-
ally happens from the ‘bottom up,’ driven by human 

agency at small scales, and with the scope to spread 
if successful.”

Stewardship of nature requires the 
commitment and will of billions of people 
around the world—from the communities 
and societies they construct, including 
leaders in every realm of society.

Amartya Sen defines an agent as someone “who 
acts and brings about change, and whose achieve-
ments can be judged in terms of his or her own values 
and goals, whether or not we assess them in terms of 
some external criteria as well.”158 Sen has also argued 
that rethinking the relationship of people and the 
planet requires new ways of thinking, including rec-
ognizing agency as a central tenet. In his own words, 
“We must think not just about sustaining the fulfil-
ment of our needs, but more largely about sustaining, 
and extending, our freedoms (including, of course, 
the freedom to meet our own needs, but going well 
beyond that). The sustaining of ecosystems and the 
preservation of species can be given new grounds by 
the recognition of human beings as reflective agents 
rather than as passive patients.”159 Sen’s argument fo-
cuses on people’s ability to act on their own volition 
and reasoning — and on what people have reason to 
value. It puts at the centre people, their freedoms and 
their capacity to be an agent of change.

Stewards could be individuals or a group organized 
at different scales. Their actions can occur at different 
levels (community, ecosystem, national or even glob-
al) and depend on capacities and institutional con-
text. The examples described here suggest myriad 
possibilities for stewardship, reflecting the complex 
interaction between humans and the planet. Sever-
al levers could be harnessed to expand stewardship, 
including limiting the harvest of a species, establish-
ing marine protected areas, managing comprehen-
sive watersheds, and creating and maintaining urban 
green spaces and gardens (see chapter 6 on the po-
tential of this type of interventions). Broader initia-
tives could span transboundary and regional scales. 
Successful stewardship requires not only motivated 
actors with the capacity to push the agenda but also a 
clear follow-up system in which metrics can evaluate 
social and environmental justice outcomes and pro-
vide the basis for learning and innovation.
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The 1960s mark a slow turning point for the “West-
ern” world and international development in rec-
ognizing and understanding the interconnections 
among human wellbeing, the economy and the en-
vironment. In 1962 Rachel Carson linked industrial 
chemical pollution to biodiversity loss and human 
diseases in her highly influential book Silent Spring.1 
In 1968 the first Intergovernmental Conference for 
Rational Use and Conservation of the Biosphere took 
place, followed by the 1972 Stockholm Conference, 
where ecologically sustainable development was 
discussed in depth. International cooperation has 
evolved, coordinated and culminated in the United 
Nations 2030 Agenda for Sustainable Development2 
and the Paris Climate Agreement, which are soon 
to be complemented by the Post-2020 Global Biodi-
versity Framework of the Convention on Biological 
Diversity.

The timeline of scientific findings and internation-
al conferences is dotted and interwoven with human, 
economic and environmental catastrophes, includ-
ing the 1973 Organization of the Petroleum Export-
ing Countries oil crisis; the 1984 drought in Ethiopia, 
which caused the loss of 1 million human lives; the 
fatal Bhopal toxic chemical leak that same year in 
India, which caused massive environmental dam-
age; nuclear accidents; countless oil spills; epidemics; 
disproportionately extensive forest fires; and more.3 
At the time of writing, the Covid-19 pandemic is still 
spreading and has cost over a million lives, with an 
unprecedented economic downturn and social unrest 
in its wake.

Social movements calling for fair and sustainable 
development have grown and multiplied in parallel 

to these disasters: from Greenpeace’s first civil pro-
tests (1971), the Chipko movement in India (1973), 
the greenbelt movement (1977), the Occupy Move-
ment against inequality (2011), the climate march 
that preceded the UN Climate Change Conference in 
2015 and many others (figure S1.1.1), culminating in 
today’s global youth-led climate-related strikes and 
movements, which have engaged millions of peo-
ple around the world, as well as worldwide protests 
against systemic racism and police brutality.

Over these decades scientific research has built an 
extensive body of knowledge on the connections be-
tween the biosphere — the thin layer of life that covers 
the earth — and human activities4 and has taken mul-
tiple approaches to understanding the relations and 
dynamics between the two. Metabolic approaches 
describe a system’s dynamics as generated from the 
flows of matter and energy between societies and 
their natural environments.5 Human appropriation, 
metabolic approaches and planetary boundaries have 
common roots in the ecological and early Earth sys-
tem sciences and in ecological economics (see fig-
ure S1.1.1). Planetary boundaries include resilience 
and complexity science. This implies analysing the 
dynamics that emerge from interactions and com-
binations of processes that constitute systems and 
how those dynamics in turn influence the process-
es and interactions that generated them. Complex-
ity helps increase understanding of development in 
the face of both surprising and expected change and 
of the existence of alternative pathways.6 Whatever 
the approach and regardless of whether it is used to 
eradicate poverty and hunger or for nature conserva-
tion, humanity and biosphere are indissociable. The 
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biosphere provides the energy and resources that 
constitute and support human life, and resource ac-
quisition and matter disposal from human activities 
alter the biosphere and its functioning.

International cooperation, social movements, 
disasters and research all reinforce the consensus 
around and knowledge of the deep interdependen-
cies between human wellbeing and environmen-
tal sustainability. Although we have known of the 
importance of the interdependencies between the 
biosphere and human wellbeing for over 60 years, 
unsustainable development has only increased, as 
human development has progressed at the cost of 
sustainability of the biosphere.7 Climate-related dis-
aster events are growing in frequency, and with the 
increased interconnectedness of socioecological sys-
tems around the globe, those systems have become 
more vulnerable to these environmental changes, 
to financial crises, to inequalities in society and to 
the unequal impacts of disturbances and disasters8 
— systemic shocks that are undoing decades of de-
velopment. Unsustainable development is changing 
Earth system dynamics in such ways that Earth 

socioecological systems are increasingly unsuitable 
to provide equal and sufficient wellbeing for all.9 All 
trends indicate that humanity is on an unsustainable 
development pathway that points away from human 
development goals. To meet sustainable develop-
ment goals, transformations in how societies interact 
with the biosphere are necessary.

The problem is not a lack of knowledge, awareness 
or understanding of the threats that continued unsus-
tainable development poses to societies worldwide 
(see figure S1.1.1). Across research, policy and social 
movements there has long been a general consensus 
that to achieve sustainable and just human develop-
ment, the ways that socioeconomic systems function 
need to change fundamentally. Here we summarize 
some of the main messages from this body of re-
search and bring forward where progress is needed.

Global sustainable human development 
is enacted at the subglobal level

The space view of planet Earth, which inspired Ken-
neth Boulding’s “Spaceship Earth” in 196610 and 

Figure S1.1.1 The knowledge, social will and political power needed to achieve sustainable development exists

Note: Three interconnected branches of scientific inquiry — resilience (orange), human wellbeing through ecological economics (purple) and Earth system 
sciences (blue) — shape most of today’s sustainability science and have common roots and shared knowledge (grey) dating back centuries. The mix of 
policy, social movements and disasters (red) speckle the timeline.
Source: [provide].
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many others, is a classic illustration of the global lim-
its of resources and space. It continues to inspire the 
World Wildlife Fund’s global footprint calculator and 
the Earth Overshoot Day movement. That there is 
only one planet for humanity to live on and that hu-
manity is using up 1.6 planets are effective ways of 
illustrating the problem of unsustainability (for ex-
ample, Earth Overshoot day11).

But at the subglobal level we have continuously 
shifted our baselines and overshot limits through at 
least three mechanisms:
• Adapting — changing our diets as we deplete food 

resources, for example (fishing down food webs).
• Relativizing situations to newer or different con-

texts. We shift or ignore limits to how much we 
can consume by expanding extraction and waste 
deposition across ecosystems. This is done regard-
less of the specific impacts of our consumption on 
individual resources and ecosystems.

• Pushing problems across borders and time12 — 
displacing the socioeconomic and environmental 
impacts of production to countries with fewer reg-
ulations or to future generations.
It is time to act on the knowledge that unsustain-

ability at the subglobal level leads to overshooting 
global limits. Process-level definitions of sustainabil-
ity must hold across scales: ensuring the emissions 
and waste produced by human activities can be ab-
sorbed at balanced rates so that ecosystems can reg-
ulate and produce at rates that might suffice for fair 
and just human development.

Sustainable processes and 
distributive approaches

Research has a strong focus on identifying limits to 
unsustainability — such as limits to growth, emissions, 
land use, the appropriation of natural resources or en-
ergy, and more. This focus comes from the research’s 
deep roots in environmental sciences and does little 
to bridge with human development needs.

Indeed, fairness and justice are not Earth system 
biogeophysical processes, and they are not default 
outcomes of sustainability, but taking a distributive 
approach to sustainability — and thus complementing 
a focus on limits to sustainability — could go hand-in-
hand with addressing inequality.13 Distributive ap-
proaches can measure the same variables as those that 

focus on limits but with attention to the process rates 
needed for individuals to thrive sustainably — that is, 
rates of (minimum) necessary resource extraction 
or of waste production that can be assimilated and 
processed — rather than identifying a total available 
amount of resources or total allowable depletion rate. 
Distributive approaches do not necessarily assume 
that all individuals require equal amounts of resources 
but account for context-specific differences in access 
to resources and in production of waste, information 
that may guide sustainable and equitable human de-
velopment. Analysing how diverse needs and pro-
cesses of sustainable consumption and production 
combine to shape global development can go beyond 
approaches that tend to maximize towards resource 
limits and from the deeply unequal and unequitable 
distribution of benefits and impacts that ensue.

Sustainable human development 
as forging new realities

Global perspectives on development are useful dash-
boards to indicate what is unsustainable — where lim-
its are — and the risks posed by unsustainability, such 
as greater climate system variability and catastrophic 
shifts in the functioning of Earth system dynamics or 
social order.

Taking the next steps to identify what is sustainable 
and how to achieve it requires recognizing contexts, 
their differences and connections. Contexts are — 
especially in the Anthropocene — more than the “here 
and now” of specific situations: They include distal 
processes and historic legacies. Foreign and interna-
tional policies, commodity prices abroad, conflicts or 
changes to land use and hydrology on a different con-
tinent, and much more influence national and local 
contexts. Past injustices, conflicts and ecosystem 
degradation can define what constitutes an accept-
able or effective sustainable development option and 
for whom. A sustainable development process does 
not displace its social, economic, environmental or 
even discursive burdens across borders14 or genera-
tions.15 There is no panacea for achieving sustainable 
human development that fits the whole of humani-
ty; instead, each approach must be fit to and evolve 
with the context in which it is set. Importantly, each 
approach must be inclusive of other approaches. Re-
search on sustainable human development could 
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then boost understanding of how different realiza-
tions of sustainable development combine to shape 
global development.

Using future goals to address 
present problems

An important objective of sustainability research is 
to clarify consequences of continued unsustainabil-
ity, or projecting problems of unsustainability into 
the future, looking at what might happen when we 
cross limits of emissions or biodiversity loss, for ex-
ample. Projecting problems rather than goals into the 
future is a critical issue in current sustainability and 
development discourses, as illustrated, for example, 
by the statement, “Two degrees warming will be a 
problem.”

When the problem being addressed is seen as a 
present one, action can effectively be taken, such as 
the pesticide regulations that followed Rachel Car-
son’s book or restrictions on chlorofluorocarbons trig-
gered by the hole in the ozone layer.16 More vividly, 
perhaps, the regulatory, governance, social, academ-
ic and financial responses to the Covid-19 pandemic 
have been unprecedented in speed and magnitude — 
though it is too early to assess their effectiveness. Just 
like the Covid-19 pandemic, unsustainable human 
development is a problem today that is affecting 
7.8 billion people. It is not only a future risk or a prob-
lem elsewhere, as no country or region is developing 
sustainably. Understanding the problems as present 
and placing constructive goals in the future are fram-
ings that could trigger positive action towards solving 
today’s unsustainability, poverty and injustice.

Understanding contexts as connected in time 
and space can inspire new thinking and designs of 
sustainable futures: What can sustainable and just 
futures look like in different contexts? What inequali-
ties do different conceptions of futures bring to light? 
How, specifically, do these futures differ from present 
situations? Which processes need to be broken, and 
which need to be nurtured to achieve such futures?17 
Futures that are built on sustainable processes — that 
is, balanced rates of waste production and resource 
extraction — and that account for the distribution of 
access, impact, opportunities and responsibilities are 
engaging, constructive goals to work towards.

Transformative pathways for 
sustainable and just outcomes

Achieving sustainable development, and even meet-
ing the Sustainable Development Goals, will require 
more than adaptations and gradual changes. It will 
require transformations that break current locked-in 
systems of unsustainability. Measures aimed solely at 
reducing carbon dioxide emissions and slowing bio-
diversity loss, for example, equate to “doing less bad” 
but do not represent “doing right.” Compensation 
and offsetting mechanisms might have behavioural 
benefits — helping recognize the costs of specific un-
sustainable activities. But these mechanisms are nei-
ther sustainable nor transformative and cannot undo 
the unsustainability of the processes being offset or 
compensated for. We need to distinguish between 
end goals and outcomes. When reducing specific en-
vironmental and social impacts is a goal in itself, de-
velopment still points in the wrong direction. Even 
optimistic scenarios of reduced consumption and 
material growth are likely to result in massive biodi-
versity loss18 — and this may be an outcome of sustain-
ability transformations, but it cannot be the goal. We 
need to aim for transformative changes in how socie-
ties relate to the biosphere, focus on distributive ap-
proaches and ensure extraction and emission rates 
align with the rates at which resources are produced 
and waste and emissions can be absorbed by the en-
vironment. Outcomes, such as biodiversity conser-
vation and climate stabilization, can be measured as 
single variables, but the goals of sustainable human 
development must be rooted in integrated, transdis-
ciplinary understandings of the connections of soci-
eties in the biosphere. Development pathways and 
goals will vary over time and space, as they are met or 
redefined. This requires adaptive management,19 the 
ability to better understand, learn and act according-
ly in an endless, iterative process.

All these findings apply to the 2030 Agenda: For the 
Sustainable Development Goals to be transformative, 
we must see them in their entirety as integral envi-
ronmental, social and economic goals. They must be 
adapted to and consistent with the contexts in which 
they are being applied. Long-term sustainability is 
more than meeting quantitative targets; it requires re-
shaping the processes of development. Goals must be 
periodically re-evaluated in light of new knowledge 
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and development to ensure that they represent just 
and sustainable futures for all.

Sustainable human development is not a check-
list but a dynamic and continued process, and ample 

research, human will and political power — as well as 
urgency — exist to actively engage in that process.
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S POT L I G H T  1.2

Learning from Life—an Earth system perspective
Timothy M. Lenton, Director, Global Systems Institute, University of Exeter

Human development thus far has brought about the 
Anthropocene, a term that recognizes that humans 
are now a planetary force. It is highly unusual for 
one animal species to have global impacts, and we 
are certainly the first species to have a dawning col-
lective awareness that it is changing the world. How-
ever, we are far from the first living things to change 
the planet. Rather, we exist — let alone develop — only 
because of the extraordinary consequences of 4 bil-
lion years of ongoing collective activity by other liv-
ing things that have made the planet habitable for us. 
They range from the humblest bacteria to the mighti-
est trees — all unconsciously networked together. This 
totality of all living things is referred to here as “Life.”

The idea that physics, chemistry, geology and clima-
tology set a planetary stage on which Life has merely 
been an actor, adapting to what it is given, turns out 
to be an illusion. Instead, what we see as the nonliving 
physical world — the atmosphere, oceans, ice sheets, 
climate and even the continents — are (to varying de-
grees) created or affected by Life on Earth.1 These fac-
tors in turn shape Life, closing myriad feedback loops 
(of varying strength). These closed loops of causali-
ty, in which the consequences of actions feedback to 
their originators or their descendants, can give rise to 
recognizable behaviour across a wide range of scales, 
right up to the planetary. Earth’s history is character-
ized by long intervals of stable self-regulation inter-
spersed with tipping points of abrupt change.

This new understanding has been unearthed over 
the last half century by the emerging field of Earth 
system science.2 This perspective of Life in the Earth 
system offers some humbling yet empowering les-
sons on expanding human freedoms in balance with 
the planet.

How we got here

Humans owe our very existence to the activities of 
past and present life forms, which have created a 

world that we could inhabit.3 This is true not just in 
the evolutionary sense that we are descended from 
earlier life forms but also in the Earth system sense 
that the atmosphere would be unbreathable and the 
climate intolerable were it not for the accumulat-
ed actions of other living things, past and present. 
Three pivotal revolutions stand out in Earth history, 
in which the Earth system was radically transformed. 
Each depended on the previous one, and without 
them we would not be here. They offer important les-
sons about the value of Life and about what supports 
its flourishing.

Life started on Earth remarkably soon after the 
planet formed 4.56 billion years ago and cooled 
enough to be inhabitable. The latest estimates put 
Life’s origin at more than 4 billion years ago, and 
sedimentary rocks that could record the presence of 
Life, more than 3.7 billion years ago, suggest it was 
already there. Early Life was exclusively bacteria 
and archaea, the two kingdoms of prokaryotes (sim-
ple cells). All organisms need a supply of energy and 
materials to stay alive. The earliest cells probably got 
their energy in chemical form, from reacting com-
pounds in their environment (just as humans burn 
fossil fuels with oxygen to power our societies today). 
However, a shortage of chemical energy at the time 
would have severely restricted the collective produc-
tivity of early Life.4

The first revolution started when some organisms 
evolved to harness the most abundant energy source 
on the planet — sunlight — and used it to fix carbon 
dioxide from the atmosphere in various forms of 
an oxygenic photosynthesis (which do not release ox-
ygen).5 At that point shortage of materials, rather than 
of energy, would have become limiting to global pro-
ductivity. All forms of photosynthesis need a source 
of electrons (to reduce carbon), and the compounds 
used in the earliest forms of photosynthesis, such as 
hydrogen gas (H2), were in short supply.6 This illus-
trates a general problem for Life that is still with us 
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today: The fluxes of materials coming to the surface 
of Earth from geologic (volcanic and metamorphic) 
processes are meagre, many orders of magnitude less 
than the needs of Life today — or indeed the needs of 
current human civilizations. There are two possible 
evolutionary answers to this problem: increase the 
inputs of materials needed or increase their recycling 
within the Earth system. Early Life’s overwhelming 
answer was to evolve the means of recycling all the 
materials it needed to metabolize, using some of the 
energy captured in photosynthesis to power that re-
cycling. This established what scientists call global 
bio geochemical cycles. A few scant clues suggest that 
global-scale recycling of hydrogen and carbon was in 
place by around 3.5 billion years ago. However, global 
productivity would still have been limited to less than 
1 percent of today’s.7

The second revolution started around 3 billion 
years ago with the evolution of oxygenic photosyn-
thesis, which uses abundant water as a source of elec-
trons.8 This was a spectacularly difficult process to 
evolve9 because splitting water requires more energy 
— that is, more high energy photons of sunlight — than 
any photosynthesis before. Around a billion years 
after the origin of Life, evolution chanced on a solu-
tion: wiring together two existing photosystems from 
completely different bacterial lineages in one cell and 
bolting on the front of them a remarkable piece of 
bio chemical machinery that can rip apart water mol-
ecules.10 The result was the first cyanobacterial cell: 
the ancestor of all organisms (cyanobacteria, algae 
and plants) performing oxygenic photosynthesis on 
the planet today. Life then became limited by the sup-
ply of different materials — the essential nutrients ni-
trogen and phosphorus — and new ways of recycling 
them evolved.

Production of the most abundant waste product 
of Life, oxygen, had begun. Yet oxygen did not rise 
in the atmosphere immediately or steadily. Instead, 
it remained a trace gas for hundreds of millions of 
years. Then in a spectacular transition around 2.4 bil-
lion years ago known as the Great Oxidation, oxygen 
rose abruptly and irreversibly to be the chemical-
ly dominant gas in the atmosphere.11 This illustrates 
one of the key properties of the Earth system, which 
it shares with other complex systems: It possess-
es alternative stable states and occasionally passes 
tipping points when it goes abruptly from one (no 

longer stable) state to another. At the Great Oxida-
tion the Earth system tipped from a stable low ox-
ygen state without an ozone layer to a stable high 
oxygen state with an ozone layer.12 The tipping point 
was triggered when the balance of gaseous inputs 
to the atmosphere shifted from an excess of reduct-
ants (that is, electron-rich compounds) to an excess 
of oxygen. The transition was self-propelling thanks 
to self-amplifying (positive) feedback: Once enough 
oxygen built up for the ozone layer to start to form, 
this shielded the atmosphere below from ultraviolet 
light and slowed the chemical reactions that remove 
oxygen by reacting it with methane. More oxygen 
produced more ozone, letting through less ultraviolet 
light and further suppressing oxygen consumption in 
a runaway rise of oxygen. Among the consequences 
were severe ice ages, thanks to the removal of meth-
ane, a potent greenhouse gas.13 A new stable state was 
established when a new sink (removal process) for 
oxygen kicked in: oxidation of sedimentary rocks and 
of the continents themselves. Oxygen may have over-
shot for hundreds of millions of years until a 1.5 bil-
lion year period of stability was established.14

The biosphere was supercharged by the Great Oxi-
dation because respiration of organic matter with ox-
ygen yields an order of magnitude more energy than 
breaking food down anaerobically. Key beneficiaries 
about 2 billion years ago were the first eukaryotes, 
complex cells. They evolved from a fusion of once 
free-living prokaryotes. Their energy factory (mito-
chondria) were once free-living aerobic bacteria, and 
the plastids where photosynthesis occurs in plant and 
algal cells were once free-living cyanobacteria. Using 
their larger energy supply, eukaryotes increased their 
genetic information storage and processing, copying 
many chromosomes in parallel (whereas prokaryotes 
copy their DNA in one long loop). This gave eukary-
otes the capacity to create more complex, multicellu-
lar lifeforms. However, that capacity was suppressed 
under still low oxygen levels about 2 billion years ago 
to about 600 million years ago, while the deep ocean 
remained largely devoid of oxygen.15

The third revolution started around 700 million 
years ago in a period of extreme climate changes — 
“Snowball Earth” events during which the planet 
froze over completely — and a second rise in oxygen 
levels, when animals began to evolve.16 The scientif-
ic details of what caused what in this revolution are 
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still being untangled. Suffice to say there was (again) 
a link between environmental instability and the 
evolution of more complex life forms, which were 
themselves made up of pre-existing components (eu-
karyote cells). Furthermore, increased oxygen levels 
were a necessary condition for more complex forms 
of animal. The revolution did not finish until around 
400 million years ago, when complex plants, in part-
nership with fungi, colonized the land and pushed 
oxygen up to modern levels, radically lowering car-
bon dioxide levels and cooling the climate. This land 
colonization hinged on evolving ways of extracting 
phosphorus from rocks and of efficiently recycling 
nutrients within terrestrial ecosystems. It doubled 
global productivity.17 Through this success, plants 
created wildfire-supporting, carbon dioxide–limiting 
conditions, which entangled them in feedbacks that 
stabilize atmospheric oxygen, carbon dioxide and 
global temperature levels. The resulting stability and 
high oxygen levels were crucial for the further evolu-
tion of complex Life — including us.18

Why it is a bad time to perturb the planet

What can we draw out from this brief history of the 
Earth system? It was characterized by long intervals 
of stability and self-regulation, interspersed with tip-
ping points of abrupt change. The most revolutionary 
changes were driven by Life, specifically new evolu-
tionary innovations that increased energy and mate-
rial consumption and generated new waste products 
(notably oxygen). Revolutions relied on some inher-
ent instability in the Earth system to become planet 
changing. They sometimes took Life to the brink of 
total extinction in events such as “Snowball Earth.” 
Stability was restored only when effective means of 
recycling materials were (re)established. Each revo-
lution built on the previous one. Complex life forms 
are built from simpler ancestors. Greater biological 
complexity also relied on increased atmospheric oxy-
gen and stronger environmental regulation (because 
complex life forms have narrower habitability re-
quirements). Looking at the unfolding Anthropocene 
from this long-term vantage point raises the ques-
tion: Could this be the start of another revolutionary 
change of the Earth system?

This is a bad time to be perturbing the Earth sys-
tem because it is unusually unstable. Just as our 

hominin ancestors began to use stone tools around 
2.6 million years ago, a roughly 40 million years cool-
ing trend culminated in a series of Northern Hemi-
sphere ice age cycles, initially every 40,000 years. 
Then as our ancestors were first taming fire, around 
a million years ago, these ice ages became more se-
vere and less frequent, roughly every 100,000 years. 
This transition from a stable climate state to progres-
sively deeper and stronger glacial-to-interglacial os-
cillations clearly indicates the Earth system’s loss of 
stability.19 These sawtooth oscillations — during which 
the climate cools progressively into an ice age then 
snaps rapidly out of it, only for the cycle to repeat 
soon after — are a classic example of a system that, 
despite being bounded by negative feedback, con-
tains a strong amplifier (positive feedback), as should 
be familiar to students of electrical engineering. At 
the termination of an ice age, the Earth system goes 
into near runaway positive feedback, with carbon 
released from the deep ocean, amplifying global cli-
mate change. Looking at the last ice age, the sense of 
instability gets worse: It contained at least 20 abrupt 
climate change events20 during which large areas of 
the Northern Hemisphere warmed markedly within a 
few years (followed later by abrupt cooling).21

Humans have unwittingly started the Anthropo-
cene against this backdrop of long-term climate in-
stability. Climate scientists often comfort themselves 
and their audience with the knowledge that the last 
10,000 years of the Holocene interglacial period look 
climatically more stable22 (until we started to mess it 
up). Indeed, a favoured origin story is that this sta-
bility provided an essential foundation for the mul-
tiple independent origins of agriculture and human 
civilizations. This Neolithic (agricultural) revolution 
controlled the means of (solar) energy input to so-
cieties and supported new levels of social organiza-
tion (states). However, civilizations overwhelming 
arose in dry climates, often where the environment 
had been deteriorating. These novel complex social 
systems were then rather vulnerable to multiple in-
ternal and external factors, including abrupt region-
al climate changes. The path of human history too, it 
seems, is one of periods of stability interspersed with 
short intervals of abrupt, revolutionary change, with 
much trial and error.

A new, concentrated (but finite) source of energy 
— fossil fuels — propelled the industrial revolution, 
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which continues to spread across the world today, 
increasing global energy and material consump-
tion. Combusting fossil fuels breaks the natural (re-
cycling) balance of the carbon cycle and generates 
our most abundant, invisible waste product: carbon 
dioxide. In industrial economies, about 80 percent 
of the total annual outflow of materials by weight 
is carbon dioxide23 and global fossil fuel emissions 
account for around 35 billion tonnes of carbon di-
oxide a year, with another 5.5 billion from land use 
change.24 The accumulation of this carbon dioxide 
and other anthropogenic greenhouse gases in the at-
mosphere and the resulting roughly 1 degree Celsius 
of global warming is already destabilizing the Earth 
system. Several tipping elements exist in the climate 
system that have alternative stable states and can 
pass tipping points between them.25 Some involve 
abrupt shifts in modes of circulation of the ocean or 
atmosphere, some involve abrupt loss of parts of the 
cryosphere and some involve abrupt shifts in the bio-
sphere. There is already evidence that parts of the 
West Antarctic and East Antarctic ice sheets may 
be in irreversible retreat, the Greenland ice sheet is 
shrinking at an accelerating rate, the overturning cir-
culation of the Atlantic Ocean is weakening and the 
Amazon rainforest is burning.26 In each case there is 
strong self- amplifying feedback within the system, 
which propels change.

For other crucial elemental cycles our collective 
activities exceed those of the rest of Life combined. 
We fix more reactive nitrogen from the atmosphere 
than the rest of the biosphere, and after it is added 
to our agricultural fields, most ends up elsewhere. 
Bacteria denitrify some of it back to atmospheric N2 
but also generate nitrous oxide, a potent, long-lived 
greenhouse gas. Other nitrogenous gases contribute 
to air pollution. Much reactive nitrogen leaks into 
fresh waters, estuaries and shelf seas, where it fuels 
productivity, often of cyanobacteria.27 We also mine, 
refine and add to the Earth system about three times 
as much phosphorus as the natural processes of rock 
weathering. This also fuels productivity far beyond 
the fields where it is applied.28 Together nitrogen and 
phosphorus loading contribute to eutrophication, de-
oxygenation of subsurface waters and toxic blooms. 
The deoxygenation of lakes and restricted shelf seas 
(such as the Baltic Sea) involves tipping point dy-
namics. As bottom waters deoxygenate, microbes in 

sediments are triggered to recycle phosphorus back 
to the water column, adding to productivity and de-
oxygenation in a potent positive feedback cycle.29

Human activities have also made the Earth system 
— and our societies — less stable by forming more 
homogeneous and connected networks. All Life, in-
cluding humanity, comprises interacting networks 
of actors. However, the stability of those networks 
depends crucially on the diversity (heterogeneity) 
or lack of it (homogeneity) within them and on how 
strongly connected they are. A more homogeneous 
and strongly connected network, though it may per-
form well at resisting small perturbations, is more 
prone to global collapse.30 The Covid-19 pandemic 
has highlighted this for our interconnected, human 
societies. Today’s dominant political economy has 
been busy homogenizing and interconnecting both 
the human world and the rest of the living world. 
About half the Earth’s productive land surface is de-
voted to farming, dominated by a few staple crops 
and a handful of domesticated animal species. Those 
animals outweigh us, and we in turn outweigh all the 
remaining wild animal life. The resulting artificial 
ecosystems are vulnerable. Vast scientific efforts go 
into suppressing pathogens. Three-quarters of crops 
and 35 percent of crop production depend critically 
on natural pollinators,31 which are often vulnerable 
to our pesticides.32 The transfer of invasive species 
between continents is homogenizing Life. Our ongo-
ing destruction of remaining natural habitats and our 
extraction and exchange of wild species as econom-
ic commodities (think the Wuhan wet market) are 
introducing new threats into the fragile networks we 
have created.

Given the Earth system’s present underlying cli-
mate instability and our efforts to erode the stability 
of its networks, we need to confront the possibility 
that our actions could trigger a global tipping point. 
Already, the long lifetime of the carbon dioxide 
we have added to the atmosphere may have pre-
vented the next ice age. If we burn all known fossil 
fuels, climate forcing from carbon dioxide could ex-
ceed anything the Earth has experienced in the last 
400 million years.33 Long before that happens, we 
risk tipping the Earth system into a hothouse state 
similar to those associated with past oceanic anoxic 
events and mass extinctions.34 Our globalization and 
homogenization of the web of Life could also perhaps 
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cause its networks to collapse in a mass extinction. 
We need to avoid such outcomes at all costs. Our 
very existence requires that Life survived such past 
scrapes with disaster,35 but past survival provides no 
guarantee of future survival. After past close shaves, 
it typically took millions of years for the slow work-
ings of evolution and Earth system dynamics to re-
store a well functioning, self-regulating biosphere. 
We do not have the luxury of waiting that long.

How we can save ourselves

This new knowledge emerging from Earth system 
science has important implications for how we can 
reduce the risks we pose to ourselves and other living 
beings. If we recognize the agency of humans, and all 
other Life, it can also show us a way forward to future 
flourishing.36

Energy and materials

If we continue to let our waste products accumulate, 
trouble will ensue — as it did during the revolutions 
that made the Earth. But what the biosphere illus-
trates is that solar energy and nearly closed material 
recycling are the basis of productivity and flourish-
ing. Instead of just retreating to a world of lower ener-
gy and material consumption, we can open up a space 
for human flourishing — within planetary boundaries37 
— by changing our dominant source of energy and 
learning to recycle all the materials we need. The em-
phasis of industrial and agricultural activity needs to 
shift from increasing the inputs of carbon, nitrogen, 
phosphorus and other elements into the Earth system 
to increasing the recycling of these elements with-
in the Earth system, powered by sustainable ener-
gy. Happily, the input of solar energy can far outstrip 
current fossil fuel energy consumption. Renewables 
are already cost-competitive with fossil fuel energy 
for electricity generation in much of the world — and 
will be much cheaper within a decade. There should 
thus be no long-term shortage of energy. Renewa-
ble energy is also more distributed than fossil fuels, 
offering the opportunity to (literally) put the power 
back with the people, democratizing energy supply. 
The challenge is to design and incentivize a transition 
to a circular economy. Waste products must become 

useful resources to make new products. Despite prac-
tical obstacles and thermodynamic constraints, there 
is huge potential to increase material recycling. In-
novation and engineering need to shift attention to 
achieve nearly closed material cycling powered by 
sustainable energy.

Information and networks

The biosphere is built from adaptive networks of mi-
crobial actors that exchange materials, electrons and 
information — the latter through ubiquitous horizon-
tal gene transfer. These microbial networks form the 
basis of the recycling loops that make up global bio-
geochemical cycles. Nowadays they are augment-
ed by networks of macroscopic life, such as plants 
and mycorrhizal fungi. The topology of these net-
works and their feedback loops are persistent, even 
when the taxa performing particular functional roles 
within them change. Sufficient biodiversity to pro-
vide functional redundancy adds to network robust-
ness. Self-regulation is a distributed property — that 
is, there is no centralized control — further adding to 
network robustness.38 Humans have been busy creat-
ing more homogeneous, hierarchical — and therefore 
less stable — networks in the biosphere and their own 
realm. Shifting to more horizontal transfer of infor-
mation, functional diversity with redundancy and 
distributed control will all likely be important to a 
successful circular economy. The challenge is to sup-
port diverse, autocatalytic networks of human agents 
that can propel transformations towards goals such as 
sustainable energy, fuelling the efficient cycling of re-
sources. This is particularly challenging given the so-
cial and economic paradigm of short-term localized 
gain and weak global, unifying, long-term structures 
to counteract it.

Evolving solutions

All the living, networked actors in the Earth system 
continuously transform their stage in an interplay 
of action and reaction. Evolutionary experiments 
or innovations have consequences, and those con-
sequences are filtered. Natural selection can help 
explain resource recycling and environmental 
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regulation at small scales of space and time. But 
at larger space and time scales simpler dynami-
cal mechanisms are at play: Systems that find self- 
stabilizing configurations tend to persist, and systems 
that persist have a greater likelihood of acquiring 
further persistence-enhancing properties.39 Through 
these cruder filtering mechanisms, the Earth system 
appears to have acquired and accumulated stabilizing 
feedback mechanisms involving Life (including bio-
geochemical cycles). Major transitions in evolution40 
have created new levels of biological organization out 
of pre-existing components, including the eukaryote 
cell, multicellular complex life forms, social animal 
colonies, (human) states and who knows what next.

To meet the challenge of expanding human free-
doms in balance with the planet, there will surely 
need to be much learning-by-doing. Innovation usu-
ally happens from the bottom up, driven by human 
agency at small scales and with the scope to spread 
if successful. These experiments will be subject to 
filtering, but we need to re-examine the values and 
priorities driving that filtering. If it is just the invisi-
ble hand of deregulated markets doing the filtering, 
based on short-term financial gains that concentrate 
power with the few, outcomes that promote sustain-
ability, equity or collective flourishing are highly un-
likely. After all, that filter got us into this mess in the 
first place. To change the filter will require conscious, 
collective leadership — and some things will need to 
be more tightly regulated than others.

Tipping positive change

While today’s policymakers seem paralyzed by 
complexity, it should not be a barrier to action. The 
complex Earth system runs itself automatically. 

Indigenous cultures worldwide have developed so-
phisticated ways of flourishing with the ecological 
complexity around them — for example, the Yap peo-
ple of the Federated States of Micronesia have used 
adaptive management to sustain high population 
density in the face of scarce resources.41 Contem-
porary science is developing a powerful toolkit to 
sense and understand complex systems and guide 
action. Frameworks such as adaptive management 
have been established. Perhaps a partial liberation 
for policy makers can come from realizing that action 
does not reside just with them; it continually comes — 
as it always has — from living free agents.

Improving our relationship with the rest of Life, 
as well as with each other, relies on having an ad-
vanced sensing capability. We need to be able to 
sense where things are going wrong — and where 
they are going right — to have any chance of correct-
ing errors or charting a new course. More boldly, 
science has shown that tipping points in complex sys-
tems carry generic early warning signals.42 Climate 
change and biosphere degradation have already ad-
vanced to the point where we are triggering damag-
ing tipping points. Avoiding worse ones ahead will 
require finding and triggering positive tipping points 
towards sustainability in coupled social, technolog-
ical and ecological systems.43 The same methods 
that can provide early warning of damaging environ-
mental tipping points could be used to detect when 
socio technical or socioecological systems are most 
sensitive to being deliberately tipped in a desira-
ble direction. Participating in that deliberate tipping 
would expand human freedom. Policymakers have a 
special opportunity to provide a guiding framework, 
incentivizing some outcomes over others and thus 
playing a key part in tipping positive change.
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S POT L I G H T  1.3

Existential risks to humanity
Toby Ord, Senior Research Fellow, The Future of Humanity Institute, University of Oxford

Humanity has a vast history, spanning hundreds of 
thousands of years. If all goes well, we can look for-
ward to a future of equal or greater length. And just as 
our past saw profound expansions in our capabilities 
— through our lifespans, our education, our prosperity 
and our freedoms — so the future offers the possibili-
ty for this development to continue. We have the po-
tential for every place on Earth to reach the highest 
standards seen today and to continue far beyond 
what has yet been achieved.

But this potential is at risk. Like every species, hu-
manity has always been subject to the risk of extinc-
tion from natural catastrophes. And to this we have 
added risks of our own. Humanity’s power over the 
world around us has increased tremendously over 
the past 200,000 years. In the 20th century, with 
the development of nuclear weapons, we became so 
powerful that we posed a threat to our own continued 
survival. This risk declined with the end of the Cold 
War but did not disappear. And it was joined by other 
risks that could threaten our continued existence, 
such as extreme climate change.

The 20th century thus ushered in a new period in 
which humanity has acquired the power to end its 
story without yet achieving the collective wisdom to 
ensure it does not. This period of heightened risk, 
known as the Precipice,1 is closely related to the 
Anthropocene — indeed one suggested definition 
for the Anthropocene would have them begin at the 
same moment: 16 July 1945, when the first atomic 
bomb was detonated. Just as the Earth has entered 
a geological period in which humanity is the dom-
inant force shaping the planet, so humanity has 
entered a historical period in which the dominant 
risks to its survival come from humanity itself. Both 
periods were triggered by our increasing power 
but may end at very different times: We could im-
agine a future in which humanity has found a path 
to safety, creating new institutions to govern global 
risks, such that while humanity continues to shape 

the planet, it has ceased to pose a substantial risk 
to itself.

To understand humanity’s predicament, it is help-
ful to define two terms:
• An existential catastrophe is the destruction of hu-

manity’s long-term potential.
• An existential risk is a risk that threatens the de-

struction of humanity’s long-term potential.2

The most obvious form of existential catastro-
phe would be human extinction, for it is clear how 
that would permanently foreclose our potential (fig-
ure S1.3.1). But there could be other forms too. A 
global collapse of civilization would also count, if 
it were so deep and unrecoverable that it destroyed 

Figure S1.3.1 Three types of existential 
catastrophe

Source: Reproduced from Ord (2020).
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(most of ) humanity’s potential. And it may also be 
possible for civilization to survive but be drawn into 
an unrecoverable dystopian future, with little value 
remaining.

What these outcomes have in common is that they 
would foreclose the possibility of human develop-
ment. If such a catastrophe occurred even once, the 
great gains we have achieved would be permanently 
undone, and the possibility of reaching a more equal 
or more just world would be gone forever. Such risks 
thus threaten the most basic foundations on which al-
most all other value rests.

The risks

What risks could pose such a threat to our long-term 
potential? The most well understood are the natural 
risks. Take the possibility of a large asteroid impact. 
The mass extinction at the end of the Cretaceous 
65 million years ago is widely agreed to have been 
caused by an asteroid, 10 kilometres in diameter, col-
liding with the Earth. The impact threw vast amounts 
of dust and ash into the stratosphere — so high that 
it could not be rained out. Atmospheric circulation 
spread this dark cloud around the planet and caused 
a massive global cooling, lasting years. The effects 
were so severe that all land-based vertebrates weigh-
ing more than 5 kilograms were killed.3

Scientists now have a good understanding of the 
chance that such an asteroid could hit us again. It is 
reassuringly low (table S1.3.1). In a typical century the 
chance of being struck by a 10 kilometre across as-
teroid would be just 1 in 1.5 million.4 What about the 
next 100 years in particular? Scientists have mod-
elled the orbits of all four known near-Earth asteroids 
of that size and confirmed that they will not hit the 
Earth in the next 100 years. So the remaining chance 
lies in the unlikely possibility that one remains undis-
covered. The situation is somewhat less reassuring 
with asteroids between 1 and 10 kilometres across, 
for which detection and tracking are incomplete. For-
tunately, they would also be less likely to cause a truly 
unrecoverable catastrophe.

Asteroids are the best-understood existential risk. 
They clearly pose a risk of human extinction (or un-
recoverable collapse), but the risk is well understood 
and small. Moreover, they are the best managed 
existential risk: There is an effective international 

research programme directly working on detecting 
and understanding these threats.

There are several other known natural existential 
risks, including comets and supervolcanic eruptions. 
These are less well understood than asteroids and 
may pose a greater risk. Because most of these risks 
were discovered only within the last century, there 
are presumably unknown natural risks too.

Fortunately, there is a way of using the fossil re-
cord to estimate an upper bound for the total extinc-
tion risk from all natural hazards — including those 
that have not yet been discovered. Since humanity 
has survived the entire array of natural risks for thou-
sands of centuries, the chance of extinction per cen-
tury must be correspondingly small. This produces a 
range of estimates depending on how broad we take 
“humanity” to be (table S1.3.2). We can also estimate 
this natural extinction risk via how long related spe-
cies have survived, with a range of estimates depend-
ing on how closely related they are (table S1.3.3). Both 
techniques suggest that the total natural extinction 
risk is almost certainly below 1 in 300 per century and 
more likely to be 1 in 2,000 or lower.5

Unfortunately, there is no similar argument to 
help estimate the total anthropogenic risk because 
the track record is too short. Surviving 75 years since 
the invention of nuclear weapons does very little to 

Table S1.3.1 Progress in tracking large near-Earth asteroids

Asteroid 
diameter Number

Percentage 
found

Chance of 
being struck 

in an average 
century

Change of 
being struck 

in next 
century

1–10 kilometres ~920 ~95 1 in 6,000 1 in 120,000

10 or more 
kilometres ~4 > 99 1 in 1.5 million < 1 in 150 million

Source: Adapted from Ord (2020).

Table S1.3.2 Estimates and bounds of total natural 
extinction risk per century based on how long humanity 
has survived, using three conceptions of humanity

Conception of 
humanity Years

Best guess 
of risk

99.9 percent 
confidence 

bound

Homo sapiens 200,000 < 1 in 2,000 < 1 in 300

Neanderthal split 500,000 < 1 in 5,000 < 1 in 700

Homo 2,000,000 
– 3,000,000 < 1 in 20,000 < 1 in 4,000

Source: Adapted from Ord (2020).
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constrain the amount of existential risk from nuclear 
weapons over a century. We therefore have to con-
front the possibility that this risk may be substantial.

In the early 1980s scientists discovered that nucle-
ar war could create a global cooling effect similar to 
that of large asteroid impacts.6 While initially contro-
versial, subsequent research has mostly supported 
this “nuclear winter” effect in which ash from burn-
ing cities would rise into the stratosphere, causing 
severe cooling lasting for years.7 This would cause 
massive crop failures and widespread starvation. Re-
searchers studying nuclear winter now suggest that 

a collapse of civilization might be possible, though it 
would be very difficult for nuclear winter to directly 
cause human extinction.8

Fortunately, the existential risk posed by nucle-
ar war has been declining. Since the late 1980s the 
size of the nuclear arsenals has been substantially 
reduced, lowering the severity of an ensuing nucle-
ar winter (figure S1.3.2). This appears to stem in part 
from concern about the existential risk the weapons 
posed, with both US President Ronald Reagan and 
USSR General Secretary Mikhail Gorbachev report-
ing that the possibility of nuclear winter weighed 
heavily on their minds.9 Another major reduction in 
risk was the end of the Cold War, which has reduced 
the chance that the arsenals will be used at all. How-
ever, the chance has by no means been eliminated: 
Nuclear war could still begin through an accidental 
launch (and retaliation) or if tensions between great 
powers flare up once more.

Climate change may also pose an existential risk 
to humanity. Much of the scientific focus has been 
on the most likely scenarios. While these could be 
devastating by any normal measure, they would not 
be existential catastrophes. But some of the extreme 
possibilities may reach that threshold. For example, 

Table S1.3.3 Estimates of total natural extinction risk per 
century based on the survival time of related species

Species Years Best guess of risk

Homo neanderthalensis 200,000 1 in 2,000

Homo heidelbergensis 400,000 1 in 4,000

Homo habilis 600,000 1 in 6,000

Homo erectus 1,700,000 1 in 17,000

Mammals 1,000,000 1 in 10,000

All species 1,000,000–
10,000,000

1 in 100,000–
1 in 10,000

Source: Adapted from Ord (2020).

Figure S1.3.2 While there have been substantial reductions in the number of active stockpiled nuclear 
warheads, the total number — especially in the Russian Federation and the United States — remains high

Source: Reproduced from Ord (2020) and adapted from Kristensen and Korda (2019).
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we cannot yet rule out climate feedbacks taking us 
substantially beyond 6 degrees Celsius of warming 
— perhaps as far as 10 degrees Celsius or more.10 It 
would be extremely valuable to have a better idea 
of the likelihood of such extreme scenarios and of 
whether civilization, or humanity itself, would sur-
vive them. But the lack of scientific research on them 
means existential risk from climate change remains 
poorly understood.

Several of the greatest catastrophes in human his-
tory have been caused by pandemics. The Black 
Death of 1347 killed 25– 50 percent of people in 
Europe — about a tenth of the world’s population.11 
The introduction of diseases from Europe (beginning 
in 1492) may have killed as much as 90 percent of the 
population in the Americas — again about a tenth of 
the world’s population.12 The 1918 flu killed roughly 
3 percent of the world’s population.13

So the current worldwide pandemic is not at all 
unprecedented. It is the worst pandemic in a centu-
ry, but far from the worst in a millennium. Indeed, 
it is the idea that such catastrophes were left forev-
er behind us that would have been unprecedented. 
Covid-19 shows us that this is false, that humanity is 
still vulnerable to global catastrophes. While we have 
made substantial improvements in medicine and 
public health (which have greatly reduced the bur-
den of endemic disease), it is unclear whether we are 
any safer from pandemics. This is because there are 
also ways that human activity has made pandemics 
more dangerous, such as intensive farming, urban-
ization and rapid international travel. So even when 
pandemics are natural in origin, the argument for 
bounding natural extinction risk does not apply — that 
argument assumes the risk has been stable or declin-
ing over human history, which may not be true here. 
Though Covid-19 itself does not pose an existential 
risk to humanity, other pandemics might.14

And this situation looks considerably worse when 
we consider the possibility of engineered pandem-
ics. Humanity has a long and dark history with using 
disease as a weapon, dating back at least 3,000 
years.15 Indeed, there are credible claims that the 
Black Death was introduced into Europe by cat-
apulting plague-ridden bodies into the besieged 
city of Caffa on the Crimean Peninsula.16 The 20th 
century saw many countries adopt major biolog-
ical weapons programmes, and while these were 

officially outlawed by the Biological Weapons Con-
vention of 1972, it would be a serious mistake to 
think that the convention has stopped all bioweap-
ons programmes.17 Though it is an important symbol 
and a useful forum, it is very under-resourced: with 
just four employees and a budget smaller than that 
of a typical McDonald’s.

Biotechnology is advancing at an extremely rapid 
rate. And while these advances bear great promise 
for medical and industrial progress, they also aid pro-
gress in biological weaponry. This makes the weap-
ons of a major state more powerful and opens up the 
possibility of extremely damaging weapons being de-
ployed by small nations or subnational groups. If bi-
otechnology continues to advance, this may create a 
very unstable strategic situation.

And there are other important technological risks 
on the horizon, such as those posed by advanced ar-
tificial intelligence and nanotechnology.18 The sheer 
variety of these risks suggests that a piecemeal, si-
loed, approach — in which we hope that each risk will 
be dealt with separately by the relevant community 
— becomes increasingly hard, and a more unified ap-
proach is needed.

The anthropogenic risks are inherently more spec-
ulative than the natural risks, since it is impossible 
to acquire evidence of them having happened be-
fore. But this does not make them smaller. We saw 
that natural risk almost certainly totals less than 1 in 
300 per century. How confident would we be that hu-
manity could expect to survive 300 centuries like the 
20th century? Or like the 21st? Using the fossil record, 
we can be more than 99.7 percent confident we will 
survive the natural risks of the next 100 years. How 
confident can we be that we survive the human-made 
risks? While we cannot be sure, reflections such as 
this make it seem likely that anthropogenic risks are 
now the greater threat to our future, posing an unsus-
tainable level of risk (box S1.3.1).

Analysis

The world is only just beginning to understand the 
scale and severity of existential risk. The substantial 
work on the risks of nuclear war and climate change 
still pales in comparison with the importance of the 
topics. And little of this work has been directed to the 
parts of these problems most relevant to existential 
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risk (such as better understanding nuclear winter or 
extreme climate feedbacks).

It is helpful to look at why existential risk is so 
neglected.

First, protection from existential risk is an inter-
generational global public good. Standard economic 
theory thus predicts a market failure in which individ-
ual nations cannot capture more than a small fraction 
of the benefits and are tempted to free-ride on each 
other, undersupplying this protection.

Second, many of the risks are inherently 
international — beyond any individual nation’s ability 
to solve, were one even prepared to do so. Interna-
tional cooperation and coordination are thus required 
but move much slower than technology. If we remain 
in a paradigm in which a new agreement is required 
for each new risk and can be achieved only decades 
after the risk rises to prominence, we might forever 
be playing catchup.

Third, minimizing existential risk just feels like 
too big a task for most nations — something that is 
outside the scope of their usual responsibilities or 
“above the pay grade” of their leaders. Yet nations 
have not officially passed this responsibility up to the 

international level, entrusting an international insti-
tution with key tasks relating to monitoring, assess-
ing or minimizing existential risks. Responsibility for 
protecting humanity’s long-term potential thus falls 
through the cracks between the national and interna-
tional spheres.

Fourth, the whole idea of existential risks to hu-
manity is very recent. We have been exposed to an-
thropogenic existential risks for only 75 years, most of 
which was spent in the grip of a Cold War. Our ethics 
and our institutions have not had time to catch up.

As we begin to wake up to the present situation, 
we will face great challenges. But there will also be 
new opportunities. Responses that first seemed im-
possible may become possible — and in time even in-
evitable. As Ulrich Beck put it, “One can make two 
diametrically opposed kinds of assertion: global risks 
inspire paralysing terror, or: global risks create new 
room for action.”19

We have seen that the rise in anthropogenic risk 
means that most of the existential risk we face likely 
arises from our own actions. While this is a disturbing 
trend, there is a flip side that should give us hope: Hu-
manity’s future is largely within humanity’s control. 
If a 10 kilometre across asteroid were on a trajectory 
to hit the Earth in 10 years, there might truly be noth-
ing we could do to stop it. But the risks from nuclear 
war, climate change and engineered pandemics arise 
from activities that humans perform — and thus that 
humans can stop.

There are serious challenges to doing so — 
challenges of international coordination, verification 
and policing — as well as the overarching challenge 
of creating the political will for action. But these are 
not insurmountable.20 If we fail, it will not be because 
there was no way through but because we were dis-
tracted by other issues or were not willing to do the 
necessary work. If we set our minds to it, taking the 
risks with due seriousness and adopting the protec-
tion of humanity’s long-term potential as one of the 
overarching missions of our time, then our genera-
tion could very well be the one that sets humanity on 
a path towards a long, secure future.

Box S1.3.1 Existential risk as sustainability

Protecting humanity’s long-term potential is a key form 
of sustainability. The current period of heightened 
anthropogenic risk is unsustainable — we can get lucky 
for a while, but eventually the odds are going to catch 
up with us. In many other cases people can do well by 
taking calculated risks, but here our entire bankroll is 
on the line, so if we eventually lose — even once — there 
is no coming back.

We could thus think of our accumulated existential 
risk over humanity’s future as a kind of risk budget — a 
budget that has to last for our entire lifespan, the 
ultimate nonrenewable resource. Responsible steward-
ship of humanity’s potential would involve lowering 
this risk as quickly as possible and setting in place the 
safeguards to keep it low in order to allow humanity to 
flourish for as long as possible.
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S POT L I G H T  1.4

Conversations on rethinking human development: Ideas 
emerging from a global dialogue

The global dialogue was co-organized by the International Science Council and the United Nations 
Development Programme

In collaboration with the International Science Coun-
cil, the United Nations Development Programme and 
the Human Development Report Office launched a 
platform to seek views, inputs and aspirations about 
what human development means today and how it 
can evolve in the future. Rethinking human devel-
opment is not a one-off exercise. It is a continuing 
process requiring dialogue, a journey towards new 
understandings that hears a wide diversity of voices 
from the natural and social sciences, humanities, de-
cisionmakers and wider public. This spotlight synthe-
sizes inputs reflecting multiple perspectives on nine 
topics.

A fresh start for rethinking the 
meaning of development

Several contributions noted that the term “devel-
opment” is loaded with history, values, politics and 
orthodoxies. The term has also become entrenched 
with ideas and ideologies that obscure important el-
ements, such as the value of people’s inner lives or 
the role of power relations in perpetuating pover-
ty and vulnerability. Many argued for decolonizing 
development, which requires actively challenging 
these power relations, while recognizing develop-
ment as positive change for everyone everywhere, 
nuanced by diverse societal priorities. Some further 
alternative meanings of the term emerging from 
evolutionary biology and social psychology were 
invoked. Others relate to its distinctive meaning in 
medicine and the human sciences, with passages 
from conception to birth to childhood to adulthood 
to old age and death. From the human sciences per-
spective the development and maintenance of good 
physical and psychological health are central. In-
deed, concepts of personal, family and social well-
being and happiness are closely linked to mental 
wellbeing, with the foundations created early in the 
life course.

Visionary rethinking of our humanity

As with the term “development,” several contribu-
tions argued for the need to rethink “human,” our 
humanity. Moving beyond the assumption that eco-
nomic production is the primary driver of wellbeing 
to a deep dive into the conditions that make us hu-
mans living in diverse cultures who each need to be 
valued and that provided each of us with an identi-
ty that is key to our wellbeing. Rethinking our hu-
manity includes recognizing the co-construction of 
human and nonhuman natures and the intimate con-
nectedness, for our individual and collective well-
being, with the natural environment, with all living 
things and their dynamism and agency, whether in 
our bodies, homes, communities, ecologies or plan-
et. Connectedness to one another across societies in 
multicultural settings and the connectedness created 
by transnational webs leading to a global communi-
ty of humans are fundamental elements of shaping 
human development in the 21st century.

Strengthening institutions 
and accountability

Moving to implementation, the contributions em-
phasized how institutions and accountability are 
central for operationalizing human development as 
freedom. Institutions work for humanity but also pro-
tect all the nonhuman elements that make human-
ity possible — functioning socioecological systems, 
including climate and biodiversity — and address the 
challenges of rapid technological change. Moreover, 
the measures to adapt to unavoidable climate change 
impacts and roll out the needed mitigation strategies 
to prevent catastrophic tipping points would be pos-
sible only with accountable institutions that create 
the needed incentives. These incentives require in-
ternational, transnational and global institutions that 
take the world towards collective action, countering 
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aggressive nationalism and revitalizing multilateral-
ism, ensuring that global responsibilities are assumed 
in addressing global challenges.

Human development is possible 
only within planetary boundaries

The tendency to pit economic development against 
the environment has led the world towards a dead 
end. Several voices called to reinterweave them, just 
as humanity is interwoven with the health of non-
human natures and ultimately the planet. The no-
tion of responsible wellbeing was suggested as being 
cognizant of the implications of consumption and ac-
countability and the ways to factor in the interests of 
future generations. Responsible wellbeing for people 
and planet is about internalizing environmental and 
social costs in the true value of goods and services, 
recognizing that the value extends well beyond the 
monetary. It is about conceptualizing the systems un-
derpinning humanity as socioecological or socionat-
ural systems — and development as positive change 
in those systems. If we wish to celebrate another 30 
years of human development, attention must extend 
to all societies and to the behaviour of citizens who 
have already achieved high levels of human develop-
ment on traditional measures.

Social cohesion and mitigating 
inequalities are enablers — not just 
prerequisites — for human development

It was frequently emphasized that a reconceptual-
ization of human development that addresses cohe-
sion across and within society — relations between 
countries or across generations and relations with 
nonhuman natures and ecologies — is threatened by 
a grossly unequal world and by the narratives, tech-
nologies and processes that perpetuate inequalities. 
Social cohesion requires vertical and horizontal trust 
within societies while respecting diversity of beliefs 
and worldviews. Enhancing social cohesion, mitigat-
ing inequalities and restoring the value of social and 
socionatural relations require the inclusion of mul-
tiple voices and perspectives. We have to seriously 
attend to the structural conditions and violence creat-
ing and perpetuating inequalities — and listen to and 
include the experiences and priorities of those most 

marginalized. Rethinking human development is an 
open journey for all, beyond governments and agen-
cies, beyond experts and academics. It thus demands 
democratic deliberation.

Democratic deliberation is needed 
for resilient socioecological systems

Individual and community empowerment allow-
ing for democratic deliberation — local, national and 
transnational — is a critical channel to get us there, 
many emphasized. This does not always or necessar-
ily mean democracy, as defined by particular formal 
representative institutions and practices, or politi-
cal and historical traditions, while recognizing that 
healthy institutions are necessary for us to live in 
large social and socioecological networks. Moreover, 
the broad rethinking of our humanity by and for all 
its members and recognizing our interconnectedness 
with nonhuman natures in legitimate democratic pro-
cesses are key for generating the consensus and the 
institutions capable of doing the very difficult work 
of avoiding dangerous planetary change. The con-
nectedness between people and planet and among 
societies — and the many other global interdepend-
encies that have emerged in the past three decades — 
call for cultures of global cooperation and structures 
of global governance that enable transnational dem-
ocratic deliberation.

Making the digital age work 
for human development

Big Data has become the new oil. As with fossil fuels, 
it has led to great advances and great harm, particu-
larly threatening individual, social and institutional 
wellbeing. And as with fossil fuels, there is a need to 
address these matters in a way that transcends na-
tional boundaries. Yet just a few private companies 
dominate the digital sphere, driven by competitive 
short-term market gains, in a governance vacuum, 
without appropriate public and private regulation. 
Furthermore, human enhancement approaches, 
such as synthetic biology, genome research and dig-
ital technologies are coming together, which opens 
the possibility of transforming not just the planet but 
ourselves as humans, posing fundamental ethical and 
broader challenges. Hence the importance of moving 
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towards fair and sustainable value chains for technol-
ogy components, while redressing the huge technical 
and knowledge gaps. For many, even access to the in-
ternet is a challenge, and digital technologies and the 
capabilities to create, use and deploy them are still 
limited. But investments and innovation driven by a 
new conception of value can put technologies to work 
for human development.

Value — a new narrative

When GDP growth and macroeconomic stability 
are considered the key signposts of development, 
they are often presented as value-free concepts, 
desirable because of their efficiency in bringing 
about other positive outcomes. Yet GDP is used as 
a proxy for anything valuable while being presented 
as a measurement devoid of any normative context. 
This contradiction is a true sleight of hand. Our 
economies and public policy solutions are skewed 
against human development precisely because of 
the way we tend to understand “value,” giving GDP 
growth a central role, discounting the future and 
any social and environmental harm. This misguid-
ed view of value, which considers activities harmful 
to people and to the environment as creating value, 
also fails to account for the true value of social 

services, social protection mechanisms or public 
goods.

The role of scientific knowledge

Science, in relation to human development, can be 
conceptualized broadly to include not just natural, 
health and technical sciences but also knowledge 
from the social sciences, arts and humanities. Several 
voices emphasized the need to learn to readjust and 
rebalance the interactions among the three major 
systems that shape our civilization: human systems, 
earth systems and technological and infrastructure 
systems. Science is not well prepared. There still is 
far too little cooperation between the natural and 
the social sciences and between the humanities and 
the medical sciences. Nor do all those sciences inter-
act well with technology and engineering. Dominant 
scientific traditions must become more prepared to 
question their categories, languages and assump-
tions, including the relationship between human 
and nonhuman natures, and more open to dialogue 
with diverse scientific and other knowledge cultures. 
Transdisciplinary approaches must be promoted to 
break down the institutional barriers and reconcile 
the different logics of public and private research and 
innovation to progress in badly needed dialogue.
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A tale told to the future
David Farrier, author of Footprints: In Search of Future Fossils, Professor of Literature and the Environment at 
the University of Edinburgh

Imagine you could tell a story that would last for 
nearly 40,000 years.

The Gunditjmara people of southeastern Australia 
have a tale of four giants, creators of the early Earth, 
who arrived on land from the sea. Three strode off to 
other parts of the country, but one stayed behind. He 
lay down, and his body took the form of a volcano, 
called Tappoc in the Dhauwurd Wurrong language, 
while his head became another, called Budj Bim. 
When Budj Bim erupted, so the story goes, “the lava 
spat out as the head burst through the earth forming 
his teeth.”1

The story occurs in the Dreaming, the mythic time 
in which the world was made, according to indig-
enous Australian cultures. But we can also place it 
in geological time. The discovery of a stone axe be-
neath tephra layers deposited when Budj Bim erupted 
around 37,000 years ago suggests that humans were 
living in the area and therefore could have witnessed 
the eruption. It would have been sudden; scientists 
think the volcano might have grown from ground 
level to tens of metres high in a matter of months or 
even just weeks.2 Other Gunditjmara legends de-
scribe a time when the land shook and the trees 
danced. Budj Bim could be the oldest continually told 
story in the world.3

Many indigenous Australian populations are 
thought to have lived on the same land for almost 
50,000 years.4 It is difficult to imagine that life in 
the developed world, governed by the propulsion of 
technological innovation and the spasms of elec-
tion cycles, is as deeply embedded in time. Yet the 
cumulative effect of our occupation will be a legacy 
imprinted on the planet’s geology, biodiversity and 
atmospheric and oceanic chemistry that will persist 
for hundreds of thousands of years — and in some 
cases even hundreds of millions.

Nearly 1,500 generations separate us from the 
people who first told the story of Budj Bim 37,000 
years ago. In 100,000 years, or 4,000 generations 

from now, the Earth’s atmosphere might still bear a 
trace of the carbon dioxide added to it since the In-
dustrial Revolution.5 The biologist Edward O. Wil-
son observed that it took tens of millions of years 
for biodiversity to recover following each of the last 
five major extinctions. Recovery from the most re-
cent, the Cretaceous, which saw off the dinosaurs 
along with 75 percent of plant and animal species, 
took 20 million years.6 If the current extinction crisis 
reaches the same pitch of ruin, 800,000 human gen-
erations would pass before our descendants live in a 
world as rich in life as the one we are destroying.

The ancient Gunditjmara story tells of the land re-
making itself; ours will tell of the world remade by 
human action, a presence written so deeply in time 
that it will far outstrip the Gunditjmara’s oldest tale.

The incredible extent of our reach through deep 
time is perhaps best illustrated by contemplating the 
fate of our cities. The world’s megacities are dense 
concentrations of durable, artificial materials such as 
concrete, steel, plastic and glass. These are some of 
the largest cities that have ever existed, and they are 
threatened by seas that could rise by up to a metre by 
the end of the century and continue to rise for sever-
al centuries more. Shanghai, home to 26 million peo-
ple, has sunk by more than 2.5 metres in the last 100 
years, due to groundwater extraction and the weight 
of its immense skyscrapers, built on soft, boggy 
ground.7

Some megacities lie in regions being uplifted by 
geological processes. Over time they will be worn 
away just as hills and mountains are eroded. But oth-
ers stand on ground that is sinking. If the waters rise 
to cover these cities, they will begin a long descent 
into the Earth, and a slow, patient process of fossil-
ization. Thick mud will wash through the streets 
and the ground floors of buildings, coating them in 
preserving sediment. For thousands of years, aban-
doned towers will slowly crumble until there is noth-
ing left above the surface. Anything beneath the 
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ground, however, will submit to pressure and time, 
condensing over millions of years into what geol-
ogist Jan Zalasiewicz calls “the urban stratum,” a 
layer of artificial materials in the geologic record.8 In 
the foundations of tall buildings, concrete and brick 
will demineralize, glass will devitrify and iron react-
ing with sulphides will acquire the golden sheen of 
pyrite. The remains of subterranean shopping malls 
will be punctuated by the fossil outlines of countless 
everyday objects, from bottle caps to bicycle wheels; 
miles of subway tracks, perhaps even the twisted re-
mains of a train carriage, will be preserved. Much 
will be lost, but even a fraction of this abundance will 
be enough to give the precise outlines of city life as it 
was once lived.

Life today will become the palaeontology of the fu-
ture. One hundred million years from now, a city like 
Shanghai could be compressed into a metre-thick 
layer in the rock, hundreds of kilometres down.9

However, we do not need to peer this far ahead 
in order to glimpse the world to come. The future is 
hurtling towards us, and it looks to be a lot like the 
deep past. There is nothing that resembles the com-
ing climate in all of human history; the nearest ana-
logue would be the mid-Pliocene, 3 million years ago, 
when atmospheric carbon last exceeded 400 parts 
per million. The current emissions trajectory could 
render climates more like the Eocene by 2150, “effec-
tively rewinding the climate clock by approximately 
50 My [million years], reversing a multimillion year 
cooling trend in less than two centuries.”10

Global warming is “scrambling our sense of time,” 
writes David Wallace Wells.11 It both accelerates and 
unwinds history, compressing millennia of change 
into decades and stretching time so that carbon 
burned to serve a moment of convenience will linger 
in the atmosphere and influence the climate for thou-
sands of years.

Even as things accelerate, the present contains 
much more time than we tend to think. The situation 
calls us to cultivate a deep time perspective. We need 
long-term thinking in how we use resources, how we 
design our cities, how we trade and travel; intergener-
ational minds that accept the claim of the unborn on 
how we live now. To do this, we need to think about the 
stories we tell, and those we listen to. In fact, to real-
ly develop a frame of mind that spans generations, we 
need to change how we think about stories altogether.

In Transcendence, her account of the evolution of 
human culture, Gaia Vince writes that the first stories 
were exercises in time travel, as the very first story-
tellers found it was to their advantage to direct the 
attention of the group to a threat or an opportunity 
that lay beyond the here and now.12 Stories gave us 
time, shaping our capacity for narrative, which in turn 
shaped how we came to perceive the world, providing 
our ancestors with both a cultural memory bank and 
a predictive tool.

Stories provide both an inheritance and a win-
dow onto possible futures. What if we were to think 
of our material traces — our plastic waste or carbon 
emissions — not as the byproducts of a developed way 
of life, or even as the pollution that future generations 
will be forced to contend with, but as stories, as tales 
told to the future? Embracing this way of thinking 
would mean we were better placed to choose the kind 
of world we will pass on.

For too long we have listened to a single story, one 
in which land is only ever tap or sink and growth over-
throws balance. It is essentially the story of a minor-
ity who, in pursuit of a particular way of life, put all 
life on the planet at risk. In Braiding Sweetgrass, bot-
anist and member of the Citizen Potawatomi Na-
tion Robin Wall Kimmerer recounts the Anishinaabe 
legend of the Windigo, who was transformed from 
a man into a creature of pure appetite. Ten feet tall, 
with lips chewed ragged and bloody by his insatiable 
hunger, the Windigo stalks people through “the hun-
gry time” of winter. The more he eats, the greater his 
hunger becomes, Kimmerer says, so that the Windi-
go represents a kind of positive feedback. Today he 
walks wherever we find feedback loops, from melting 
permafrost accelerating warming by releasing meth-
ane, to melting ice darkening the poles and absorb-
ing more heat. But perhaps the greater feedback loop 
is in the developed world’s growth-driven economic 
model. “Windigo,” Kimmerer writes, “is the name 
for that within us which cares more for its own surviv-
al than for anything else.”13

Climate change confronts us with a fundamen-
tal truth: that our individual stories are braided with 
the stories of every living thing on the planet and of 
countless lives yet to be born. Decisions taken in the 
next decades will shape the story of life on Earth for 
generations to come. Like the graphs that plot dif-
ferent warming trajectories, 1.5, 2, 3 degrees Celsius 
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or more, the threads of many different future Earths 
spool out from this moment. The thread we follow 
will connect us to people living decades, genera-
tions, even millennia in the future. It will determine 
whether our descendants will be riding in a tourist 
boat through the drowned streets of an abandoned 
Venice, fighting in water wars caused by the loss of 
Himalayan glaciers or fleeing with millions of others 
from storm, drought and flood or whether they will 
live in cities designed to be sustainable, in a world 
that is damaged but moving closer each day towards 
balance, in which fossil fuels, rather than megafauna, 
are a distant memory.

Climate change is also a matter of temporal equal-
ity. The human climate niche — the narrow climate 
window that permitted human societies to develop 
and flourish since the end of the last ice age — is clos-
ing, but not for all; or at least, not at the same time. 
Without action to arrest emissions, over the course of 
the next 50 years 1–3 billion people (overwhelming-
ly in the Global South) could be “left outside the cli-
mate conditions that have served humanity well over 
the past 6,000 years,”14 as large parts of the planet 
would become uninhabitable. Already, the very worst 
effects of global warming are focused on some of the 
poorest nations.15 By 2070 we could see a situation of 
global temporal apartheid, as the Global North con-
tinues (although probably only temporarily) to enjoy 
something like the world as human societies have 
always known it, while the Global South is exiled to 
a version of the planet unlike anything that humans 
have ever experienced before.16

Unheeding consumption cannot be the only story. 
Kimmerer also recounts the Mayan creation myth: 
When the gods set out to populate the Earth, they 
made a people of mud, who melted in the rain. Next 
the gods made a people of wood and reed, whose 
cleverness filled the world with made things but who 
lacked compassion in their hearts. So the gods made 
a people of light, who were so beautiful, and proud of 
their beauty, that they thought they could do without 
the gods altogether. Finally, the gods made a people 
from corn. These people could sing praise and offer 
gratitude to the world that sustained them; “and so,” 
Kimmerer says, “they were the people who were sus-
tained upon the earth.”17

Indigenous creation stories, Kimmerer writes, im-
agine time as a lake rather than a river — a pooling of 

past, present and future. The story of the people of 
corn is both history and prophecy: which people are 
we, the people of wood or the people of corn, and 
which could we become?18 It invites us to contem-
plate a different relationship to time; to realize that 
moment by moment the present in which we live is 
accompanied by the deep past and the distant future. 
Facing this reality is the first step to deciding which 
story we want to tell.

We enter this crucial period with life reconfigured 
by the Covid-19 pandemic. The human cost has been 
intolerable, and much of the world has yet to truly 
reckon with the challenge of living in the long term 
with the virus. But the disruption of the pandemic has 
also emphasized the scale of the environmental chal-
lenge. Despite the massive drop in heavy industry, air 
traffic and consumption, global greenhouse gas emis-
sions will have declined by only 8 percent by the end 
of 2020,19 roughly equivalent to the annual reduction 
we need to achieve between now and 2050 if we are 
to limit global mean temperature rise to 1.5 degrees 
Celsius.20

Still, the window has been opened, just a crack, on 
a world driven by care for the most vulnerable rath-
er than by the illusion of infinite growth. “If a New 
World were discovered now, would we be able to 
see it?” Italo Calvino once asked.21 We cannot help 
but acknowledge the new world before us. We are 
stewards of a story we did not begin, and we have no 
choice but to carry it forward. Yet we can also have a 
say in how the story goes.

Walter Benjamin writes of an Egyptian king, Psam-
menitus, who, according to Herodotus, was defeated 
by the Persians and made to watch as his people were 
led into slavery. He remained impassive even while 
first his daughter, then his son were led past. Only 
when he saw an old man, a former servant, stumble 
along at the procession’s tale, did king’s grief break 
over him. Successive generations have wondered why 
Psammenitus wept at the suffering of the old man 
and not at those closest to him, Benjamin recounts.22 
Future generations might also wonder how we could 
be unmoved by the procession of disaster, as the 
waves engulf low-lying nations, crops fail and whole 
regions become uninhabitable. Or might they tell the 
story of how, finally, we were shaken from our inertia 
by those at the tail end of the procession of develop-
ment but at the frontline of climate change?
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The world is a gift that we can only pass on. Every 
material and chemical trace, each remade landscape 
and coastline, is a tale told to the future, so longlasting 

it will resemble a kind of continuous occupation like 
that of the Gunditjmara. But the world does not stand 
still. Stories can be changed in the telling.

N OT E S

1 Gunditjmara People and Wettenhall (2010), quoted in Matchan and others 
(2020, p. 390).

2 Gunditjmara People and Wettenhall (2010), quoted in Matchan and others 
(2020).

3 Gunditjmara People and Wettenhall (2010), quoted in Matchan and others 
(2020).

4 Tobler and others 2017.

5 Archer 2005.

6 Wilson 1999.

7 Farrier 2020.

8 Zalasiewicz and Freedman 2009.

9 Zalasiewicz and Freedman 2009.

10 Burke and others 2018, p. 13288.

11 Wallace-Wells 2020.

12 Vince 2019.

13 Kimmerer 2013, p. 304.

14 Xu and others 2020, p. 11350.

15 UNFCCC 2018.

16 Xu and others 2020.

17 Kimmerer 2013, p. 343.

18 Kimmerer 2013.

19 IEA 2020.

20 UNFCCC 2019.

21 Calvino 2013, p. 10.

22 Benjamin 1973.

1 1 8 HUMAN DEVELOPMENT REPORT /  2020



S POT L I G H T  2.2

Human development and the Anthropocene
Gaia Vince, science writer and author of Transcendence: How Humans Evolved through Fire, Language, 
Beauty and Time and Adventures in the Anthropocene: A Journey to the Heart of the Planet We Made

For the endangered olive ridley sea turtle, life is a 
challenge faced alone. From the moment a clutch of 
eggs is deposited in a sandy beach pit, each embryo 
faces its own private battle for survival. The odds are 
stacked against it even surviving long enough to be 
born. During the turtle’s 50-day gestation, the eggs 
are frequently damaged or dug up by dogs and birds 
or harvested by people for their value as a delicacy. 
Any hatchling that emerges undisturbed must then 
unbury itself and cross the open beach to reach the 
ocean — all without being eaten. Only a tiny percent-
age of turtle eggs will go on to become adults that live 
as long as 50 years.

What counts as a good life for the solitary olive rid-
ley turtle? Perhaps, living long enough to successfully 
mate with one of the vanishingly few others of its type 
and producing living descendants. Perhaps it is to be 
pain-free; to escape boat damage, plastic pollution 
and fishing net entanglement; to be able to satisfy its 
hunger in overfished and depleted seas. Its existence 
is driven entirely by its biology and environment, a 
lifestyle of swimming, feeding and occasionally mat-
ing, that remains almost unchanged since the species 
evolved more than 30 million years ago.

Humans, though, are different. We, who wonder 
about the life lived by a turtle, want more for our own 
lives. We have become exceptionally good at survival, 
but this is not enough — it has never been enough for 
our species. Humans have needs and desires that go 
far beyond receiving an adequate number of calories. 
We want these needs to be met for ourselves and our 
families, but we also want this for strangers in distant 
lands whom we will never meet.

The needs, rights and desires of humans have 
changed and evolved over time, unlike those of the 
olive ridley turtle. But for both species, at its most 
fundamental, a good life rests on having a safe envi-
ronment in which to thrive. For humans this includes 
not just the physical environment but also the so-
cial environment. We want people to be able to live 

a good life with their basic needs met, such as clean 
water and sanitation, and their human rights respect-
ed, such as access to education. We hope to achieve 
this and more for every human on Earth through 
“development.”

What does human development mean? What does 
it mean to develop as a person? These are two differ-
ent but entwined questions, and they go to the heart 
of what it means to be a human rather than, say, a tur-
tle, on this rapidly transforming planet.

All life evolves as biology adapts to environmen-
tal pressures. This is how the turtle got its hard shell 
and we got our sweating skin. Over billions of years, a 
great diversity of life forms has evolved, each adapted 
for its niche within complex ecosystems in the grand-
er biosphere. Deep in our ancestry, hominins di-
verged from the evolutionary path taken by all other 
creatures and pioneered a new type of development 
driven by cumulative culture. Just as genetic informa-
tion is passed down through generations of families, 
humans also pass a whole suite of cultural informa-
tion through societies and down the generations, in-
cluding knowledge, behaviours, tools, languages and 
values. By learning from each other, teaching each 
other and relying on each other for resources, human 
culture ratchets up in complexity and diversity over 
generations to produce increasingly more efficient 
solutions to life’s challenges.

In this way human cultural evolution allows us to 
solve many of the same adaptive problems as genet-
ic evolution, only faster and without speciation. Our 
societies of cooperating, interconnected individuals 
work collectively, enjoying great efficiencies in the 
way they harvest energy and resources. It is our col-
lective culture, even more than our individual intelli-
gence, that makes us smarter than the other animals, 
and it is this that creates the extraordinary nature of 
us: a species with the ability to be not simply the ob-
jects of a transformative cosmos, but agents of our 
own transformation.
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Our cumulative culture relies on an exception-
al degree of cooperation and our ability to commu-
nicate and learn from each other. We are not just 
stronger together; we are utterly dependent on each 
other from birth. Human development took an evo-
lutionary path that prioritized cooperation and group 
reliance instead of individual strength, as a way of 
getting the most energy and resources from our envi-
ronment for the least individual effort.

Humans do not operate within their ecosystems in 
the same way as other species, even other top-level 
predators. We do not have an ecological niche; rath-
er, we dominate and alter the local — and now, global 
— ecosystem cumulatively to suit our lifestyles and 
make it safer, including though habitat loss, intro-
duction of invasive species, climate change, indus-
trial-scale hunting, burning, planting, infrastructure 
replacement and countless other modifications. It 
means that while other species do not naturally cause 
extinctions, humans currently threaten 1 million of 
the world’s 8 million species.1

Over tens of thousands of years, this has helped 
make us the most successful big species. Humans now 
operate as a globalized network of nearly 8 billion hy-
perconnected individuals. We have effectively become 
a superorganism in our interactions with the natural 
world. We now dominate the planet and have pushed 
it into the Anthropocene, the Age of Humans. No part 
of Earth is untouched by human activity. About four-
tenths of the planet’s land surface is used to grow our 
food.2 We control three-quarters of the world’s availa-
ble fresh water.3 We have harnessed more than a quar-
ter of the entire biological productivity of the planet’s 
land.4 Our material changes alone — including roads, 
buildings and croplands — weigh an estimated 30 tril-
lion tonnes5 and allow us to live in an ultraconnected 
global population that is heading for 9 billion.

In changing the Earth we have been able to live 
longer and healthier than ever before. Through 
human development, a 72-year-old Japanese man 
today has the same chances of dying as a 30-year-old 
caveman.6 The chance of a child dying before age 5 
has declined five-fold since 1950, and the number of 
women dying in childbirth has been almost halved 
globally since 1990. In many ways the world is be-
coming safer for a human to live and grow up in, due 
largely to harnessing energy, modern medicine and 
affordable, plentiful food.

We have made the planet safer for humans in a 
number of ways, but we have also made it worse: de-
pleting its resources, killing its biodiversity, polluting 
it with waste and straining its capacity to support us. 
We have added hundreds of billions of tonnes of car-
bon dioxide to the atmosphere since industrialization 
— we currently add at least 36 billion tonnes a 
year — progressively heating the planet, producing 
stronger storms, with extreme and erratic weather 
(including droughts and floods), sea level rise, melt-
ing ice caps, heatwaves and wildfires, all of which 
directly threaten the safety of humans or the ecosys-
tems we rely on.

In 2019 nation-sized wildfires blazed across the 
northern hemisphere and Australia. Summer heat-
waves produced temperatures above 45 degrees 
Celsius in Europe — and above 50 degrees Celsius in 
Australia, India and Pakistan — breaking temperature 
records and killing hundreds of people. Heatwaves 
and intense rains boosted giant swarms of locusts, 
the size of New York City, which have since devas-
tated crops from Kenya to Iran. Meanwhile, Arctic 
sea ice has melted to its second lowest extent in the 
40-year satellite record, alongside alarming melting 
of Greenland’s ice sheet. A crippling drought coupled 
with poor infrastructure in Chennai, India — home to 
10 million people — caused water shortages so severe 
that there were street clashes. Meanwhile, the heavi-
est monsoon in 25 years produced catastrophic floods 
and the loss of at least 1,600 lives across 13 Indian 
states; in Kerala more than 100,000 people had to be 
evacuated. In September Hurricane Lorenzo became 
the largest and most powerful hurricane to make it 
so far east in the Atlantic that it reached Ireland and 
the United Kingdom, just weeks after Hurricane Do-
rian devastated the Bahamas. This is the best scenar-
io we can hope for if we reduce our carbon emissions 
to net-zero; if they continue to climb, it will only get 
worse.

No one decided to heat the planet and degrade our 
natural environment; it emerged from our collective 
cultural evolution. Human development has made us 
healthier and wealthier but also ushered in a global 
social system that constrains us. The environmental 
problems we face are systemic: a mixture of physical, 
chemical, biological and social changes that all inter-
act and feed back on each other. Trying to understand 
how our impacts in one area, such as river extraction, 

1 20 HUMAN DEVELOPMENT REPORT /  2020



affect another, such as food provision, is a complex 
task. But while our problematic practices in one area 
can impact many other areas, the good news is that 
so can our restorative ones: improving biodiversity in 
a wetland ecosystem can also reduce water pollution 
and soil erosion and protect crops against storm dam-
age, for instance.

Earth’s biosphere operates systemically, but so 
does human culture. Our numbers, how we are net-
worked and our position in this network of humani-
ty as individuals and societies, all produce their own 
effects. This is important because human interac-
tions with their ecosystems are culturally driven. We 
attach subjective values to things of no or little sur-
vival value, such as gold, mahogany and turtle eggs. 
And we spread these invented values through our 
networks, just as we spread our resources, genes and 
germs. We are each individuals with our own moti-
vations and desires, and yet much of our autonomy 
is an illusion. We are formed in our society’s cultural 
“developing bath,” which we will ourselves then help 
fashion and maintain — a grand social project without 
direction or goal that has nevertheless produced the 
most successful species on Earth.

In some societies humans are understood as part 
of the ecosystem they inhabit, an integral player like 
the fish or turtle. In others humans are part of an 
economic and social system that is seen as separate 
and external to nature. Many economic and devel-
opment models, including the Human Development 
Index, do not factor in the environment or nature at 
all. Meanwhile, many societies measure progress or 
development with the gross domestic product metric, 
which does not value the biodiversity of the river or 
the cleanliness of the beach, only the price the fish or 
eggs obtain in a formal market. In reality the human 
economy is a wholly owned subsidiary of the environ-
ment, not the reverse.

Human development is ongoing, of course. It is 
possible for people in prosperous countries to order 
food from an app in air-conditioned comfort only be-
cause their recent ancestors developed by exploiting 
the natural wealth of other places and people. Rich 
nations continue to import resources from poorer na-
tions, offloading the environmental damage of global 
consumption onto the people with the least power. As 
each generation of nation develops, this pattern has 
been followed, with richer Asian countries importing 

materials at the environmental expense of poorer 
Asian and African nations. But the poorest nations 
will have nowhere else to exploit. Earth, we are real-
izing, is finite.

Thus far, a key feature of human development has 
been inequality. By contrast, for most of our ances-
try, the evidence suggests we lived as equals — today’s 
hunter-gatherer communities are notable for their 
lack of social or gender-based hierarchies. Howev-
er, as people began settling, and it became possible 
to own and store more resources, and the land itself, 
hierarchies developed, and people became valued 
according to the amount of stuff they possessed. Al-
though the numbers living in extreme poverty have 
fallen, today’s global inequality is at record levels, 
with 40 percent of total wealth in the hands of bil-
lionaires and nearly half of humanity living on less 
than $5.50 a day.7

This matters because the richest people in the world 
are doing the most to damage the environment that 
we all rely on for clean air, water, food and other re-
sources. Yet they experience few consequences and 
the least danger from this environmental damage. 
The richest 10 percent of the world’s population are 
responsible for half of carbon emissions, while the 
poorest 50 percent are responsible for just 10 percent.8 
At the same time the wealthiest people contribute less 
socially, paying in the least to the collective pot. In rel-
atively equal Scandinavia the richest 0.01 percent ille-
gally evade 25 percent of the taxes they owe, far higher 
than the average evasion rate of 2.8 percent.9 In the 
United States the richest 400 families pay a lower ef-
fective tax rate than any other income group.10 An es-
timated $9–$36 trillion is stored in tax havens around 
the world.11 Delivering social justice and protecting 
the environment are closely linked: How poor people 
get rich will strongly shape the Anthropocene.

A useful thought experiment is to imagine you are 
in an antechamber waiting to be born, but first you 
must create the global society in which you will live. 
You do not know who you will be born as (what sex, 
skin colour, wealth, or nationality you will be or what 
skills or intelligence you will possess) or where you 
will be born (with rich soils and clean rivers or with 
toxic ponds and filthy air). Would you design today’s 
world with its palaces and slums, knowing you are 
far more likely to end up in a slum with no sanitation 
than with a gold-plated toilet bowl?
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In 2015 UN Member States agreed to 17 Sustaina-
ble Development Goals (SDGs) for 2030 in a plan to 
achieve a better future for all, recognizing that all our 
needs are intertwined with each other’s and with our 
environment. The SDGs seek to address the global 
challenges we face, including those related to pover-
ty, inequality, climate, environmental degradation, 
prosperity, and peace and justice. We are a third of 
the way to 2030, and despite progress in some areas, 
progress in others has been too slow or has even been 
reversed. For instance, even though extreme poverty 
has reached its lowest point since monitoring began, 
we are still not on track to end it by 2030; meanwhile, 
malnutrition rates are creeping upwards again for the 
first time in years, even as the amount of food pro-
duced per capita increases. The unequal impacts of 
the Covid-19 pandemic may push a further 100 mil-
lion people into extreme poverty, effectively wiping 
out progress made since 2017and exacerbating child 
hunger.12

So perhaps we should now ask what does it mean to 
develop as a person? Every human life begins small, 
vulnerable and dependent on others, as we slowly 
mature physically, cognitively and socially through-
out our lives. For a human to thrive, she needs a safe 
physical environment that does not risk her health 
and a safe social environment that does not con-
strain her potential. The two are linked: Life-path 
studies suggest that socioeconomic circumstances 
are embedded in our biology — disadvantage does 
not just make life worse; it makes it shorter. Humans 
are now the main driver of planetary change, and 
human systems must be targeted to do something 
about it. That means addressing societal systems, in-
cluding populism, finance and information transmis-
sion, alongside the practices and technologies that 
emit polluting gases, from fossil fuel burning to food 
production.

As individuals there is little we can do about glaring 
inequalities of opportunity, climate change and en-
vironmental degradation — these are systemic issues 
that will be solved only through large-scale structur-
al change. But even such major reformations of how 
society functions start with the individual agency of 
voters, consumers, gardeners, parents and witnesses. 
We are a vast global population facing unprecedented 
environmental challenges, yet we still have the time 
and capability to prevent extreme outcomes, such 

as runaway climate change and wildlife extinctions. 
Even if some environmental changes feel too locked 
in or overwhelming to reverse, we have the power to 
change the social justice systems that underlie and 
manage their impacts on us.

We cannot protect our environment unless we also 
protect the needs of the humans that rely on it. Take 
the illegal trade in wildlife, which is worth an estimat-
ed $19 billion a year13 and threatens the stability of 
governments as well as human health — some 75 per-
cent of infectious diseases have zoonotic origins,14 
including Covid-19. This trade is often conducted 
by well organized criminal networks that undermine 
government efforts to halt other illegal trades, such as 
arms and drug trafficking, and help finance regional 
conflicts.

In the past 20 years the population of olive ridley 
turtles has fallen by a third. Around the world fe-
males are slaughtered on the beach for their meat, 
skins and shells, and their eggs are traded as a valua-
ble delicacy. One of the species’ few remaining nest-
ing sites is Ostional beach in Costa Rica, home to a 
poor village wedged on the coast between mountains 
and rivers and entirely cut off during seasonal floods. 
The villagers once subsisted on fishing and turtle 
eggs but stopped after egg-harvesting was prohibit-
ed by international conservation laws. Many villag-
ers deserted Ostional to find work in the cities; those 
who remained lived in fear as it became besieged by 
poachers and violent criminal gangs.

In desperation, women from the village banded 
together to form the Ostional Development Asso-
ciation and approached biologists studying the tur-
tles to see whether there was a way to legalize egg 
collecting within sustainable parameters. A plan 
was drawn up with the government to allow fami-
lies to harvest a limited number of eggs, and as part 
of the agreement, the community cleans the beach, 
protects the turtles and their eggs from poachers 
and manages the many tourists that now descend 
on Ostional during monthly egg-layings. The eggs 
harvested are licensed for sale at the same price as 
chicken eggs to deter the black market, and the pro-
ceeds are used for community development pro-
jects. Egg licencing has given people a living wage 
and paid for training, maternity cover and pensions. 
Residents have a vested interest in protecting eggs 
and turtles,15 and the population of baby turtles has 
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risen, while other wildlife has returned.16 People, 
too, are returning to the village and making new 
lives for themselves.

As we negotiate a path between the needs of the 
human and natural worlds, Ostional shows us that 
resilience relies on recognizing the interdependence 
of the two. To protect wildlife, you must also protect 

human life. Our environmental crisis is a test of our 
uniquely human development, of our ability to come 
together, cooperate and adapt to a different way of 
sharing this one planetary home. We live in our own 
small local environments that we can ourselves de-
file, restore or enhance. Each is a part of the bigger 
whole, just as we are part of a bigger humanity.
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Across this anniversary year, we have engaged in a glob-
al conversation. And the results are striking. People are 
thinking big — they are also expressing an intense yearn-
ing for international cooperation and global solidarity. 
Now is the time to respond to these aspirations and real-
ize these aims. In this 75th anniversary year, we face our 
own 1945 moment. We must meet that moment. We must 
show unity like never before to overcome today’s emer-
gency, get the world moving and working and prospering 
again, and uphold the vision of the Charter.

UN Secretary-General António Guterres

In January 2020 UN Secretary-General António Gu-
terres launched the UN75 initiative, not as a cele-
bration but as the world’s largest conversation about 
current global challenges — and the gap between the 
future we want and where we are headed if current 
trends continue.

Through formal and informal surveys and dia-
logues held around the world, the exercise took stock 
of global concerns and gained views on what sort of 
global cooperation is required. It was also intend-
ed to reimagine the UN role in addressing global 
challenges.

To date, more than 1 million people in all UN Mem-
ber and Observer States have taken the one-minute 
survey, and more than 1,000 dialogues have been 
held in 82 countries. In addition, 50,000 people in 50 
countries took part in independent polling by Edel-
man and the Pew Research Center, and artificial in-
telligence analysis of social and traditional media 
was conducted in 70 countries, along with academic 
and policy research mappings in all regions.

Together, they represent the most ambitious at-
tempt by the United Nations to undertake a global re-
ality check and hear from “we the peoples” on their 
priorities and suggested solutions to global challeng-
es, providing unique insights into the future we want 
and the United Nations we need.

The key findings align with the main topics of the 
2020 Human Development Report, including peo-
ple’s concern for both climate and social issues such 
as poverty and inequality as well as the importance of 
multilateralism and global cooperation. The findings 
identify some optimism for the future and belief that 
we can improve current social and planetary trajec-
tories though stronger global leadership, innovation 
and inclusiveness in the multilateral arena.

Ten key findings

1. Amid the Covid-19 pandemic the immediate 
priority of most respondents everywhere is im-
proved access to basic services: health care, safe 
water and sanitation, and education.

2. The next main priority is greater international 
solidarity and increased support to the places 
hardest hit by the pandemic. This includes tack-
ling poverty, reducing inequalities and boosting 
employment.

3. Respondents were hopeful about in access to 
public health services. They also believe access 
to education and women’s rights will improve.

4. Respondents’ priorities for the future corre-
sponded to the areas they believe will worsen. 
Most participants across all regions are worried 
about the future impact of climate change. The 
most overwhelming medium- and long-term 
concern is our inability to stem the climate crisis 
and the destruction of the natural environment.

5. Other major priorities for the future include 
ensuring greater respect for human rights, set-
tling conflicts, tackling poverty and reducing 
corruption.

S POT L I G H T  3.1

The future we want—the United Nations we need
Perspectives from commemorations of the 75th anniversary of the United Nations
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6. Younger participants and participants in devel-
oping countries tended to be more optimistic 
about the future than older participants and par-
ticipants in developed countries.

7. Some 87 percent of respondents believe inter-
national cooperation is vital to deal with today’s 
challenges. And the majority of respondents 
believe the Covid-19 pandemic has made inter-
national cooperation even more urgent.

8. About 60 percent of respondents believe the 
United Nations has made the world a better 
place, and 74 percent see the United Nations as 
essential in tackling global challenges. At the 
same time over half see the United Nations as 
remote from their lives and say they do not know 
much about it. Moreover, while just under half 
currently see the United Nations as contributing 
somewhat to advancing key global challenges, 
only about a third see it as contributing a lot in 

this regard. The United Nations is perceived to 
be contributing most to upholding human rights 
and promoting peace.

9. Dialogue participants overwhelmingly called for 
the United Nations to be more inclusive of the di-
versity of actors in the 21st century. They identified 
in particular the need for greater inclusion of civil 
society, women, young people, vulnerable groups, 
cities and local authorities, businesses, regional or-
ganizations and other international organizations.

10. Dialogue participants also called for the United 
Nations to innovate in other ways, with stronger 
leadership and more consistency in exercising its 
moral authority to uphold the UN Charter. There 
were calls for increased accountability, transpar-
ency and impartiality, including through better 
engagement and communication with communi-
ties, as well as strengthening implementation of 
programmes and operations.

N OT E

 The UN75 initiative gathered the data synthesized here through five chan-
nels between January and August 2020. This spotlight reflects the analysis 
of more than 800,000 survey responses collected between 2  January 
and 1 September 2020. It also analyses more than 1,000 dialogues in 82 
countries with groups representing street children, indigenous peoples, 

grassroots activists, youth networks, nongovernmental organizations, 
schools and universities, cities and local authorities, and businesses. It 
also includes an analysis of a survey by Edelman, a global communica-
tions firm, of 35,777 people in 36 countries as well as a Pew survey of 14,276 
adults ages 18 and older.
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Part I of the Report showed how the human devel-
opment journey in the Anthropocene involves trans-
formational changes and argued that people can 
generate change by acting through social, economic 
and political processes — a notion at the core of the 
human development approach. Therefore, expand-
ing human agency and freedoms — with a compass for 
enhancing equity, innovation and stewardship of the 
planet — is central to enabling that transformation.

Part II of the Report explores mechanisms of 
change1 that can mobilize action by individuals, com-
munities, governments, civil society and businesses. 
In emphasizing mechanisms, the aim is to provide a 
broader template of choices, for multiple actors, that 
is consistent with the perspective of this Report: that 
the Anthropocene is a predicament to be navigated, 
not a policy problem to be solved. In doing so, the 
chapters draw from, but attempt to go beyond, long-
standing discussions on the environment and sus-
tainability. Three specific mechanisms of change are 
considered.

First, social norms, which frame socially 
permissible — or forbidden — behaviours. Sometimes 
understood as informal institutions, they have been 
less explored as a mechanism for change than formal 
institutions based on authority (exercised as govern-
ment regulation, for instance) or prices (providing 
consumption and production incentives). Chapter 4 
reports recent findings that social norms are power-
ful determinants of people’s choices and can change 
faster than commonly assumed. And new forms of 
information sharing can support social processes of 
ethical reasoning (while also presenting risks).

Second, incentives for change. Incentives deter-
mine in part what consumers choose to buy, what 
firms produce and trade, where investors put their 
money and how governments cooperate. Incentives 
and social norms interact with one another, but in-
centives are also crucial in their own right: Even if 
people do not change their minds, they may still re-
spond to incentives based on what they can afford 

and where they see opportunities to meet their aspi-
rations. Chapter 5 considers how existing incentives 
help explain current patterns of consumption, pro-
duction, investment and other choices that lead to 
the planetary pressures documented in part I. It also 
explores how these incentives could evolve in ways 
that would ease planetary pressures and move socie-
ties towards the transformative changes required for 
human development in the Anthropocene. It consid-
ers three domains shaped by considerations related 
to incentives: finance, prices and international collec-
tive action.

Third, just as social norms and incentives can be 
harnessed for transformational change, so can a new 
generation of nature-based solutions. They can pro-
tect, sustainably manage and restore ecosystems, si-
multaneously promoting wellbeing and mitigating 
biosphere integrity loss. They embrace equity, inno-
vation and stewardship of nature, the three elements 
of the compass for empowerment outlined in chap-
ter 3. They boost the regeneration of nature by pro-
tecting and responsibly using resources. And they 
rely on the participation and initiative of indigenous 
peoples and local communities. Chapter 6 illustrates 
a range of experiences with nature-based solutions 
and argues that even though they are bottom-up and 
context-specific, they can contribute to transforma-
tional scale at higher levels for two reasons. First, 
many local and community decisions add up to sub-
stantial global impact. Second, planetary and social 
and economic systems are interconnected, and local 
decisions can have impacts elsewhere and at multiple 
scales. But to realize their potential as mechanisms 
for large-scale transformative change, there has to be 
a systematic approach to their contribution, what we 
call nature-based human development. It is premised 
on acknowledging the systemic role of indigenous 
peoples and local communities and narrower gaps in 
empowerment between those fighting against, and 
those working towards, preserving biosphere integri-
ty while advancing human development.
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Social norms are powerful. They can also be harmful 
—to the planet and to people, especially to those with 
less power.

Imagine if such norms were changed. Imagine 
the possibilities for unleashing society-wide 
transformations geared towards equity, innovation 
and stewardship of the planet.

How can this be done?

This chapter emphasizes the importance of education 
and identifies ways in which catalytic action can ripple 
across society, helping to shift norms and empower 
people to act on their values.

C H A PT E R  4

Empowering people, unleashing transformation



People care about the environment. Media attention 
and the spread of information about the consequenc-
es of human pressures on the planet have increased 
awareness of planetary imbalances, contributing to 
values that generally favour easing planetary pres-
sures. The Fridays for Future movement and organi-
zations such as Extinction Rebellion have mobilized 
millions of people around the globe as an expression 
of this awareness and how much it matters to so many 
people.1 Yet, these values are rarely reflected in peo-
ple’s behaviour, both individually and collectively. Is 
it because they do not care enough? Because they do 
not have options to change their behaviour? Because 
they see their actions as inconsequential unless oth-
ers act, too?

This chapter explores how social norms that inform 
choices on transportation, production and consump-
tion can evolve towards norms that reduce planetary 
imbalances. It does so by addressing three questions: 
How willing are people to assume responsible stew-
ardship of the planet? What has led them to this atti-
tude? And how can even more change be unleashed 
that ultimately contributes to transformation? Exam-
ining the role of social norms does not imply that they 
alone will suffice. Or that no other elements are need-
ed for change. For example, social norms may not 
change the behaviour of someone who really cares 
about the planet and wants to comply with a new so-
cial standard if she has no option to take public trans-
portation or to use something other than kerosene at 
home. Changing social norms should be seen as one 
potentially powerful mechanism to address planetary 
imbalances, but one that interacts with — and in some 
ways may depend on — others, several of which are 
considered in the other two chapters of part II.

Understanding the dynamics of collective behav-
iour change2 is key to appreciating the potential of 
social norms. In principle, if a certain action is adopt-
ed by enough individuals, it can lead to behavioural 
tipping and turn into a social norm, generating pos-
itive feedback loops that reinforce the same behav-
iour in societies.3 In reality, however, this process is 
accompanied by power struggles within and between 
governments and among civil society organizations, 
consumers and businesses, reflecting different ma-
terial interests, emotional attachments and moral 
values.4 This chapter thus highlights the potential of 
social norms for transformation and identifies ways 

to seize that potential, but it does not claim that these 
changes will inevitably happen. An appreciation of 
the underlying processes that lead to the evolution 
of social norms and how they shape people’s choices 
will prove useful when drawing on them as a mech-
anism for change, driving at equity, innovation and 
stewardship, as discussed in chapter 3.

Most people align their behaviour with 
that of their peers, leading to fairly 
persistent social norms—“things that are 
fit and proper to be done” in society.

This chapter first covers different concepts of so-
cial norms. It then argues that education and lifelong 
learning have contributed to the formation of val-
ues that support the idea of stewardship of the plan-
et. Following the capabilities approach, a crucial link 
to operationalize these values and turn them into 
self-reinforcing social norms is agency — people’s ac-
tions that lead to change.5 Theories of collective ac-
tion and the experience of the Covid-19 pandemic 
may help explain why this has not yet happened at the 
societal level. And social psychology and economics 
literature as well as voices from civil society provide 
insights on what can be done to empower people to 
act on their values.

From theory to change

Social psychology finds that most people align their 
behaviour with that of their peers, leading to fairly 
persistent social norms. Those norms are what peo-
ple believe to be “normal” (descriptive norms), either 
because of their own perception or because they re-
ceived the information that it is commonly approved 
behaviour (injunctive norms).6 In other words, social 
norms are “things that are fit and proper to be done” 
in a given society.7 Game theorists explain the persis-
tence of social norms as a behavioural equilibrium: 
“Everyone wants to play their part given the expecta-
tion that everyone else will continue to play theirs. It 
is, in short, an equilibrium of a game.”8

But how do social norms emerge? And how can 
they be changed? Recently, holistic multidisciplinary 
approaches have blurred the traditional divide be-
tween homo sociologicus — a person who is pushed by 
social forces and sticks to prescribed behaviour — and 
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homo economicus — a rational actor who acts to max-
imize his or her own interests and benefits.9 Amart-
ya Sen adds that some behaviour is based on other 
people’s goals or common goals, through “a matter 
of social living, social intercourse, of social coopera-
tion […].”10 “[…] what we value can extend far beyond 
our own interests and needs.”11 Both self-interest and 
common goals, among many other factors, contrib-
ute to the formation of values, which in turn shape 
behaviours.12

Another variable that contributes to the formation 
of values is education.13 But this does not refer only 
to the formal education system; education at home 
and continued learning in adulthood are also includ-
ed. For simplicity, we call all of this learning. The re-
sulting values should, in the best case, lead to agency, 
since values “serve as standards or criteria to guide 
not only action but also judgment, choice, attitude, 
evaluation, argument, exhortation, rationalization, 
and, one might add, attribution of causality.”14 How-
ever, this does not always happen because, among 
other reasons, businesses, governments and civil so-
ciety organizations push for their interests in ways 
that may make agency difficult or impossible.15 Col-
lective action problems pose an additional challenge 
at the societal level (chapter 5), and at the individu-
al level there are psychological obstacles such as the 
persistence of old behavioural patterns or habits and 
the perception that only a powerful external entity 
can bring about change, which pro-environmental 
behavioural researchers refer to as external locus of 
control.16

Social norms are known to be persistent and hard 
to change, surviving through economic development 
and political regimes.17 But when they change, it can 
happen quickly, usually when new public information 
becomes available, as during the Covid-19 pandem-
ic. Behavioural tipping points — that is, when enough 
people have strong enough attitudes against an exist-
ing social norm (or towards a new one) — are decisive 
for norm change.18 They may be followed by a norm 
cascade, where more and more people adopt the 
new norm, leading to self-reinforcement.19 Through 
self-reinforcement, positive feedback loops, and trial 
and error, one or several equilibria of behaviour can 
be reached without external intervention.20 By adopt-
ing new behavioural patterns, one or more individu-
als can shape population-level dynamics, leading to 

transformational change in behaviour at the societal 
level.21 In some cases not enough people adopt de-
sired behaviour, so those who initially changed their 
behaviour revert to old habits, or status quo behav-
iour, because that is what seems socially acceptable. 
Overcoming such a status quo–conserving effect is 
crucial to incentivizing transformation.22 All of this 
happens in a context of external situational factors 
and facilitating conditions that may consist of poli-
cies that incentivize certain behaviour.23 Examples 
include provision of recycling facilities, access to en-
ergy-efficient lights and appliances, and availability 
of public transport services.

Educa tion has more than an instrumental 
role—its purpose is transformative through 
exposure to broad human values and the 
promotion of critical thinking, to make 
for politically aware and active people.

To sum up, self-interest, goals of others and com-
mon goals, and learning lead to value formation (fig-
ure 4.1). Learning can also shape common goals and 
even self-interest when informing about rights. Differ-
ent actors feed their interests into the potential trans-
formation of values to agency and thus social norms. 
Persistent habits and an external locus of control as 
well as collective action problems constitute an ad-
ditional challenge for transformation. When enough 
people act on their values and express agency, a tip-
ping point is reached, leading to self-reinforcing so-
cial norms that trigger actions from even more people. 
Equal access to facilitating conditions is key to gener-
ating change with equity throughout society.

But what if the status quo, the prevailing set of 
social norms, is detrimental to the planet? How do 
social norms change when the equilibrium is self-
reinforcing? To address these questions, we take 
several steps back to observe how and if pro-planet 
values have been formed and whether they have chal-
lenged and changed existing social norms through-
out society and, if not, how this can be accomplished.

From learning to value formation

In the capabilities approach, education for sustaina-
ble development is defined as “educational practice 
that results in the enhancement of human well-being, 
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conceived in terms of the expansion of individuals’ 
agency, capabilities and participation in democratic 
dialogue, both for now and for future generations.”24 
Other literature, focusing more on education in the 
formal education system, uses narrower concepts 
and definitions, such as climate change education 
or environmental education.25 We use the broader 
definition from the capabilities approach, and we as-
sess knowledge acquisition that occurs outside the 
formal education system. As chapter 1 emphasized, 

education has more than an instrumental role — its 
purpose is transformative through exposure to broad 
human values and the promotion of critical thinking, 
to make for politically aware and active people.

Where do children learn?

The home is where developmental foundations orig-
inate and interests, sensitivities and values towards 

Figure 4.1 From learning to self-reinforcing social norms

Source: Human Development Report Office.
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the environment may emerge if parents and caregiv-
ers teach and foster them.26 This can happen inten-
tionally, but at times it is inherent in culture and has 
been practised for millennia at the community level 
(chapters 1, 3 and 6). Intentional practices have re-
cently been shown to have significant effects on chil-
dren’s attitudes towards environmental protection. 
They usually comprise three components: training 
children on environmental ethics, mitigation and ad-
aptation strategies; modelling pro-environmental be-
haviour; and seeking and buying of environmentally 
friendly products and food for children.27

The effects of these practices start very early in 
children’s lives and are carried through to adulthood. 
Children whose parents expose them to wild nature 
(hiking or camping) or domesticated nature (plant-
ing flowers) during early childhood develop great-
er awareness of nature and the need to preserve it, 
which they sustain throughout the course of life.28 
Children also form pro-environmental values when 
talking about environmental protection at home and 
when given access to relevant books and other me-
dia.29 Although they may not have reached voting 
age, they are more likely to politically support pro- 
environmentalist views when their parents do the 
same.30 Older children and teenagers who feel more 
connected to nature behave in a more sustainable 
way, which appears to have positive psychological 
consequences because they also report being happi-
er.31 Children’s values then contribute to worldviews 
that shape understanding and assumptions about the 
world that lead to perceptions, interpretations and 
constructions of reality that can be more supportive 
of reducing pressures on the planet.32

Education for sustainable development 
helps develop the right knowledge, skills 
and technical solutions. But equal access 
to quality education remains a challenge.

Education for sustainable development in schools 
is at least as important as learning at home. “It helps 
develop the right knowledge, skills and technical 
solutions […], […] is clearly shown to be the best tool 
for climate change awareness, and […] improves dis-
aster preparedness and reduces vulnerability to cli-
mate-related disasters. [Moreover], green schools, 
well-designed curricular and hands-on learning 

outside of school can strengthen people’s connection 
with nature.”33 It does not necessarily have to take the 
form of a specific subject taught in school but can be 
mainstreamed throughout the overall school curricu-
la, focusing on the breadth of skills rather than specif-
ic knowledge.34

Education for sustainable development is not new. 
As early as 1977 the world’s first Intergovernmental 
Conference on Environmental Education, organized 
by the United Nations Educational, Scientific and Cul-
tural Organization (UNESCO) and the United Nations 
Environment Programme, took place in Georgia, but it 
was not until later that many school curricula included 
aspects of environmental sustainability.35 During the 
United Nations Decade of Education for Sustainable 
Development (2005–2014), additional funding for ini-
tiatives on education for sustainable development was 
mobilized, and initiatives were further strengthened 
and scaled up by the Global Action Programme on Ed-
ucation for Sustainable Development led by UNESCO 
(2015–2019).36 The Sustainable Development Goals 
endorse education for sustainable development in tar-
get 4.7, which aims to ensure that all learners acquire 
the knowledge and skills needed to promote sustaina-
ble development by 2030.37

Children from backgrounds with weaker interests 
in or knowledge about environmental protection can 
benefit from including sustainable development in 
school curricula, which can have equalizing effects. 
As in many other areas, schools can thus flatten gradi-
ents in knowledge on the planet. However, this bene-
fit applies only to children with access to the formal 
education system. In 2018, 17 percent of the world’s 
children and young people were still out of primary 
and secondary education.38 And the quality of formal 
education also varies.39 During the Covid-19 pandem-
ic in 2020, 91 percent of children worldwide were af-
fected by temporary school closures.40 Equal access 
to quality education remains paramount. Education 
is important not only for environmental protection 
and climate change mitigation but also for climate 
change adaptation; it can even reduce the number of 
fatalities due to natural disasters (box 4.1). It is thus a 
critical aspect of equity.

Educational interventions that seek to increase 
awareness and knowledge about the planet are most 
successful when based on tangible, personally rel-
evant and meaningful information that fits the local 
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Box 4.1 Education for climate change adaptation

Education is essential not only for environmental protection and climate change mitigation but also for 
climate change adaptation. It may be even more important than income and wealth for reducing vul-
nerability to natural hazards.1 The higher the average level of education in a country, the fewer deaths 
due to disasters, even after income, life expectancy at birth, exposure to climate related risks, popula-
tion density, the political system, the region and whether a country is landlocked are taken into account.

The importance of education for disaster resilience is valid for both slow and rapid onset cases.2 There 
are several potential causal mechanisms behind this. Learning basic reading, writing and abstraction 
skills raises the efficiency of cognitive processes and logical reasoning, thus enhancing cognitive ca-
pacity.3 Probably as a result, more educated people usually have better personal planning skills and are 
willing to change potentially risky behaviour.4 They are also more prepared for hazards because they 
tend to establish, for example, a family evacuation plan or stockpile emergency supplies.5 And they 
can access early warning systems and seasonal predictions more easily, which directly helps prevent 
fatalities.

Female education at a certain age, typically the childrearing years, is especially important in 
preventing disaster-related deaths (box figure) as well as in building long-term resilience because of 
women’s active role in improving the overall “[…] quality of institutions and social networks for mutual 
assistance […].”6 In this sense there is a spillover effect that works through social interaction when mem-
bers of a community benefit from their peers’ higher education levels, which can facilitate access to 
information and knowledge as well as to institutions that help reduce disaster risk.7 This is important 
because diverse forms of knowledge obtained from, for instance, social networks and boundary orga-
nizations can greatly reduce vulnerability through two-way communication, improving mitigation as 
well as adaptation.8

Female education can save lives

Note: Includes 63 countries with one or more disasters on average per year for 1980–2010.
Source: Striessnig, Lutz and Patt 2013.

Education also increases sociopsychological resilience. Better educated individuals affected by the 
2004 Indian Ocean tsunami were more able to cope with psychological stress in the long term. Though 
education was not related to whether people developed posttraumatic stress symptoms immediately 
after the disaster, it was decisive for how they dealt with the trauma during the following years (a 
fact that cannot be attributed to better access to mental health services, since counselling was hardly 
 available). (continued)
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context and that children can put in practice in their 
daily life.41 Active and engaging teaching methods 
such as open discussions are important because 
students feel that they can participate in decision-
making, which empowers them to assume a sense 
of stewardship of the planet.42 By contrast, a lack of 
participation can impede ownership of success and 
eventually lead to a programme’s loss of meaning.43 
Interacting with scientists to address misconceptions 
and implementing school and community projects 
have shown to be effective as well.44

Action solutions need to be suggested, tried 
and practised in schools as living labs in order 
to empower students and unleash agency.

Case studies from different countries provide spe-
cific insights on the benefits and challenges in the 
classroom. In Germany a learning module on bio-
diversity strengthened students’ knowledge on the 
subject. It also enhanced students’ values on ap-
preciation and preservation of nature and dimin-
ished attitudes and values that would support its 
exploitation.45 A study from Singapore shows that 
knowledge, attitudes, skills and competencies are 
transmitted and should lead, in the best case, to 
pro-environmental action.46 This is not always the 
case, however. Empirical research from China shows 
that with increasing age, knowledge about the envi-
ronment grows, but positive experiences in nature 

and thus concerns about its protection decrease.47 
And a Programme for International Student Assess-
ment study shows that students who perform better 
in environmental science tend to be less optimistic 
about the possibility of easing planetary pressures in 
the coming decades. A potential explanation is that 
better understanding of the issues may lead to great-
er awareness of the complexity of the challenge and 
thus to less optimism.48

Education for sustainable development has been 
criticized for a lack of evaluation of its effectiveness.49 
Other challenges include students and teachers feel-
ing overwhelmed by the concept of sustainability 
— comparing it to a never ending staircase, which 
diminishes motivation for action due to the sense 
that little can be changed by one person50 — and the 
perceived disconnect between environmental ed-
ucation and personal responsibility.51 Teaching in 
India and Mexico was observed to often be rather 
disciplinary and textbook based, which has led to a 
neglect of a more systemic approach to study caus-
es and solutions.52 In Austria and Germany students 
have shown a lack of knowledge about the links be-
tween consumption and production networks, which 
has impeded change in consumption and production 
patterns, despite precise knowledge of sustainability 
and the importance of sustainable behaviour.53 Other 
challenges especially relevant for low and medium 
human development countries include a lack of time, 
money, teacher training and government support.54

Box 4.1 Education for climate change adaptation (continued)

Better educated individuals were also less likely to live in camps or other temporary housing a few 
years after the tsunami, and they were economically more resilient (their household consumption did 
not decrease as much as that of less educated individuals).9 Other aspects of education that contrib-
ute to economic resilience include a wider set of skills among better educated individuals, which allows 
them to take up jobs in sectors other than agriculture,10 as well as easier access to certain resources due 
to social networks, including government financial assistance or informal loans from social networks.11

Notes
1. Striessnig, Lutz and Patt 2013. This empirical study showed that the education component of the Human Development Index (HDI) 
explains most of the variance in deaths due to natural disasters, even after several other variables are controlled for, including the 
other components of the HDI (life expectancy at birth and income), exposure to climate-related risks, whether a country is landlocked, 
population density, the political system and the region. For forward-looking projects using different population scenarios, see Lutz, 
Muttarak and Striessnig (2014). A review of 11 studies on the same subject confirms the importance of education for adaptation 
to climate change (Muttarak and Lutz 2014). For a study comparing the effects of education and wealth on disaster resilience in 
Nepalese communities, see KC (2013). 2. Muttarak and Lutz 2014. 3. Baker, Salinas and Eslinger 2012. 4. Striessnig, Lutz and Patt 2013. 
5. Muttarak and Pothisiri 2013. 6. Pichler and Striessnig 2013, p. 31. The study of three Caribbean island states — Cuba, the Dominican 
Republic and Haiti — confirmed the results about the effects of female education on climate risk vulnerability and revealed that 
women’s education also contributes to long-term resilience. See also Striessnig, Lutz and Patt (2013). 7. Lutz, Muttarak and Striessnig 
2014. 8. Thomas and others 2018. 9. Frankenberg and others 2013. 10. Van der Land and Hummel 2013. 11. Garbero and Muttarak 2013.

1 3 8 HUMAN DEVELOPMENT REPORT /  2020



Apart from additional funding, there is a need for 
substantial transformation of how education lead-
ers and participants look at systems and processes 
of planetary change. Such transformation requires 
releasing existing assumptions and beliefs through 
experiential processes, allowing for the evolution of 
education processes rather than the creation of new 
ones.55 Many school curricula focus on knowledge 
transmission, not action competence, which is insuffi-
cient to change behaviour. Action solutions need to be 
suggested, tried and practised in schools as living labs 
in order to empower students and unleash agency.56 
Reforms could be implemented using such a strategy 
to strengthen the link between academic content and 
personal responsibility in order to respect and protect 
the planet on the one hand and create awareness of 
one’s own power of action on the other.

One approach is to use the Sustainable Develop-
ment Goals as the destination and develop a strate-
gy that takes several steps back. The first step could 
be agreeing on a common vision of sustainability by 
all parties involved, followed by identifying required 
competences and developing appropriate learn-
ing strategies to integrate in the curricula. Monitor-
ing and evaluation are vital to any such strategy and 
should track the effectiveness of specific initiatives, 
allowing for adjustment and improvement.57

Where do adults learn?

Apart from continued learning in the formal educa-
tion system, youth and adult learning about planetary 
pressures can happen through multiple other chan-
nels, including the workplace (trainings, seminars), 
social interaction (including social media), or public 
policies and government communication (such as 
governmental awareness campaigns or political dis-
course). Firms can also contribute to adult learning 
on sustainability. When a company tries to improve 
its environmental record, information and awareness 
influence employees’ attitudes and behaviour, not 
only at the workplace but also in their daily lives. One 
explanation for this is the leadership role that em-
ployers assume for their employees.58

Social media have become an important channel 
of social interaction and thus offer opportunities for 
learning on topics around sustainability.59 But they 

can also contribute to user polarization, which can 
diminish the learning effect. A large study on Twitter 
users showed that mostly people with strong opinions 
on climate change (either climate change mitigation 
activists or climate change deniers) and global warm-
ing engage in conversations on these topics and that 
they self-segregate into groups of like-minded users 
in an echo chamber (figure 4.2).60 User polarization 
and echo chamber building has also been observed 
on other social media platforms such as Facebook 
and YouTube, where users cluster around content 
that is shared, liked and commented on by like-mind-
ed users. Algorithms for content promotion are part-
ly responsible for this, but more and more insights 
on cognitive factors such as confirmation bias also 
explain echo chamber building.61 Instead of contrib-
uting to learning, social media can thus also increase 
polarization among societies when users are exposed 
to only certain content.

The Fridays for Future movement has not only 
influenced many adults’ attitudes and pub lic 
opinion on climate change around the globe 
but also contributed substantially to changing 
the spirit of large international forums.

Another important channel of adult learning is 
intergenerational interaction. When children and 
young people enjoy education for sustainable devel-
opment at school, parents are indirectly exposed to 
information, learn from their children’s newly ac-
quired skills and witness potential change in behav-
iour. This way, the effect of education can spread 
throughout communities.62 Though this reversed way 
of learning may seem counterintuitive, the evidence 
that children and young people can influence their 
parents’ awareness and behaviour around sustaina-
bility issues has been well established for decades.63

Sometimes, young people influence awareness 
and behaviour on a large scale by integrating activ-
ism into existing systems and power structures (du-
tiful dissent), by contesting prevailing social norms 
to change policies and outcomes (disruptive dissent) 
or by creating new and alternative systems that chal-
lenge or even undermine existing power structures, 
mobilizing citizens to create and follow new norms 
and values (dangerous dissent).64 A compelling case 
is that of young activist Greta Thunberg. Under her 
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leadership the Fridays for Future movement has 
not only influenced many adults’ attitudes and pub-
lic opinion on climate change around the globe but 
also contributed substantially to changing the spirit 
of large international forums such as the 2019 Unit-
ed Nations Climate Change Conference COP25, the 
2019 UN Climate Action Summit and the 2019 and 
2020 World Economic Forums.65 While the impact of 
Thunberg’s seemingly simple school strike is impres-
sive, it probably was also just the right moment for 
such a phenomenon — the world was ready for it.

There is also a learning effect from public policies 
and government communication. Making widely ac-
cepted scientific information available to the pub-
lic is critical to gaining support for certain policies.66 
Narratives can be a powerful instrument to mobilize 
and empower people.67 But they are not enough to 
empower people and unleash change.68 And political 
discourse can pull in the other direction when leaders 
question scientific evidence and provide “alternative 
facts,” especially in the context of post-truth poli-
tics.69 Together with the suggested polarizing effect of 

Figure 4.2 Social media platforms can contribute to polarization

Note: Distribution of attitudes across interaction networks of Twitter users communicating about climate change. Rows show follower, retweet 
and mention networks, and columns show networks for #climatechange, #globalwarming and #agw (anthropogenic global warming). Each 
node represents a user, and each edge indicates an interaction between a pair of users. Nodes are coloured by user attitude classification. 
Network layouts are based solely on network topology and are independent of user attitudes. Networks are filtered for visualization: follower 
networks show only users with more than [35, 12, 4] tweets, and retweet and mention networks show only edges with weights greater than 
[2, 1, 0] retweets and [1, 0, 0] mentions for [#climatechange, #globalwarming, #agw], respectively.
Source: Williams and others 2015.

Fo
llo

w
er

#climatechange #globalwarming #agw

Re
tw

ee
t

M
en

tio
n

Activist

Neutral

Sceptic

Unknown

Ambiguous

Unclassified

#climatechange

M
en
tio
n

Re
tw
ee
t

Fo
llo
w
er

#globalwarming #agw

1 4 0 HUMAN DEVELOPMENT REPORT /  2020



social media, this risks producing a distorted picture 
of what people value.

Social media can be a learning tool for 
young people and adults, but it can also 
contribute to polarization among societies.

In fact, scientific evidence is processed at many 
levels of society and policymaking. As Helga Weisz 
put it: “The climate does not speak to us. Society 
would not know about climate change had not certain 
climate phenomena resonated in parts of society and 
had not these parts of society started communicating 
about it. The first resonance of a possible induced cli-
mate change occurred in parts of the science system, 
more precisely in atmospheric chemistry. […] Once 
the topic of climate change turned into a political 
issue, it was picked up — as a topic — by other reference 
systems, the policy and economic systems.”70 Com-
municating and engaging with scientific evidence are 
essential parts of societal learning about planetary 
change. But at the same time it is crucial to under-
stand that the values some people hold may be in-
consistent with the implications of scientific evidence 
(for instance, someone with the view that govern-
ments should not meddle in markets who therefore 
opposes climate regulation) without that signifying 
that they reject the scientific consensus (denying that 
climate change is anthropogenic).71

These dynamics can then associate positions on 
reducing planetary pressures with partisanship iden-
tity, which appears to shape opinions about the dan-
gers and importance of climate change, regardless of 
scientific evidence,72 leading to the bundling of oppo-
sition to market regulation and views that are more 
sceptical of climate change.73 But even here, interest-
ingly enough, education moderates this association.74

If leaders, national or local, are on board with stew-
ardship for the planet, awareness campaigns can help, 
say, with litter reduction75 or water conservation76 — 
especially campaigns that use participatory approach-
es such as events, competitions and exhibitions.77 
Activities around the international Earth Day, for in-
stance, have been shown to affect people’s attitudes 
towards protecting the planet in as early as 1970.78 
Likewise, art projects have enhanced critical think-
ing and increased awareness of people’s own actions 
that affect the planet.79 Communicating these types 

of participatory projects and sharing the outcomes — 
in exhibitions, for example — can expand the positive 
effects to the community. They can even be emulated 
in events and competitions in senior communities.80

Where do we stand with our values?

Where do societies stand, after all, on values and at-
titudes towards reducing planetary imbalances? Ev-
idence of support for protecting the environment is 
impressive. Data from a global survey show that the 
vast majority — on average about 78 percent of the 
total respondents from 59 low, medium, high and 
very high human development countries — agree that 
it is important to look after the environment (fig-
ure 4.3). There was no significant difference in sup-
port across countries or human development groups 
or between men and women.81

Apart from the high overall support for protecting 
the planet, what is striking is that this support is not 
new. By the early 1990s on average about 77 percent 
of people in an admittedly much smaller sample of se-
lected countries said that they would give part of their 
income to protect the planet, independent of levels of 
human development.82 Whereas the question from the 
more recent global survey asked only whether people 
agree with the importance of looking after the envi-
ronment, the question from the 1990s asked whether 
people were willing to give part of their income for this 
cause, a much more serious commitment (figure 4.4).

These surveys reflect values. When it comes to 
concrete action, the picture looks different. In 2020 
single-use plastic bags, containers, cups, cutlery 
and other items; idling cars; and wasteful consump-
tion patterns still form part of many societies’ so-
cial norms, especially in higher human development 
countries. Global production of plastic (an extremely 
lightweight material) was 359 million tonnes in 2018, 
up from 1.5 million tonnes in 1950,83 even though it 
is widely known that plastic seriously harms ecosys-
tems, especially oceans, marine life and even drink-
ing water. More than 8 million tonnes of plastic leak 
into the ocean each year84 — equal to dumping a gar-
bage truck of plastic every minute85 — and recent es-
timates show that 14 million tonnes of microplastic 
already reside on the ocean floor.86 Fish and other 
species ingest and get entangled in plastic, and the 
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Figure 4.3 Most people agree that it is important to protect the planet, regardless of their country’s level of 
human development

Note: Covers 61 low, medium, high and very high human development countries. The survey question reads: “It is important to this person looking after 
the environment.” “Would you please indicate […] whether that person is very much like you, like you, somewhat like you, not like you, or not at all like you?” 
The figure includes people in the first three categories (very much like you, like you and somewhat like you). The average breakdown of responses across 
the sample of 59 countries was 24.7 percent for very much like me, 29.8 percent for like me, 23.2 percent for somewhat like me, 13.6 percent for a little like 
me, 5.9 percent for not like me and 2.8 percent for not at all like me (see annex figure A4.1 at the end of the chapter).
Source: Human Development Report Office calculations based on data from the World Value Survey Wave 6 (Inglehart 2014b).
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Figure 4.4 Lost opportunity: People would have given part of their income to protect the planet in the 1990s, 
regardless of levels of human development

Note: Covers 16 low, medium, high and very high human development countries.
Source: Human Development Report Office with data from the World Value Survey Wave 2 (Inglehart 2014a).
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micro particles can be ingested by humans who con-
sume fish or seafood.87 Plastic particles also reach tap 
water in many areas — more than 80 percent of sam-
ples from five continents are contaminated.88 Ingest-
ing plastic particles can have direct consequences on 
human health, as it may cause cancer, reproductive 
problems, asthma, obesity and other health issues.89 
And although a few countries have already witnessed 
a change in some social norms (plastic bags are seen 
as offensive, are charged for or are prohibited alto-
gether; neighbours may tell you not to idle your car 
in the morning; and the like), we are still far from the 
systemic transformation needed to address this issue, 
let alone maintain planetary balance.

In fact, the proportion of people who are likely to 
take concrete action is much smaller than the pro-
portion who express values for the environment (fig-
ure 4.5). Across all the suggested areas that could 
reduce planetary pressures, the average percentage 
of people who are likely to take action is only about 
47 percent.90 And the likelihood of taking action 

rarely even reflects the actual action people engage 
in. A potential explanation for both discrepancies is 
that people are less likely to act on their values when 
action implies personal sacrifice, financial cost, in-
creased effort or inconvenience.91 Many people hesi-
tate to take on such a burden for long-term collective 
benefits, especially without knowing what others will 
do — that is, before social norms are established and 
made explicit.92 This is often called a social dilemma.93

Worldwide about 78 percent of people agree that 
it is important to look after the environment.

Insights from social neuroscience provide additional 
evidence and explanation for the discrepancy between 
self-reported values and behaviour at the societal level. 
Consumers who self-reportedly prefer eco-friend-
ly products were exposed in an experiment to ad-
vertisements of green and conventional products.94 
Although they reported liking the green products bet-
ter, magnetic resonance imaging showed that only the 

Figure 4.5 Fewer people are likely to take concrete actions that reduce planetary pressures

Note: Reflects online responses by 20,590 adults ages 16–74 to the question “Thinking about things you might do in order to limit your own 
contribution to climate change, how likely or unlikely would you be to make the following changes within the next year?”
Source: IPSOS Global Advisor 2020.
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conventional products activated the parts of the brain 
responsible for value and reward, most likely leading 
to a purchase. Similar inconsistencies between values 
and purchase behaviour have been widely document-
ed for quite some time.95 One possible explanation is 
the association between green products and higher 
prices. But two other factors may be at play. One is so-
cial bias, the fact that self- reporting may be biased by 
perceptions of social desirability, with people assuming 
that preferring green products is more socially accept-
ed. The other is the perception that one person’s pur-
chase of a green product will make little difference for 
the planet.96 The next section assesses this last argu-
ment in the context of agency from a capabilities per-
spective. Agency may just be a missing link between 
supportive values and behavioural change that, once 
activated in enough people, can lead to behavioural 
tipping, changing social norms for some time to come.

From values to self-reinforcing 
social norms

“Social arrangements inherited from the past are 
transformable human creations rather than immuta-
ble facts of nature,”97 so a change in social norms 
should be possible with supportive values in place. 
But many people expect governments to take action 
first, as with the implementation of the Sustainable 
Development Goals (see figure 4.6). Psychologists 
call this an external locus of control — the sense that 
change can be generated only by a powerful external 
entity.98 But the quality of governance — important for 
action on behalf of nature, as shown by biodiversity 
conservation — varies across countries.99 And on some 
occasions planetary imbalances may not be a nation-
al government’s first priority because of more imme-
diate issues such as poverty and hunger,100 whereas 
other governments may simply reject their impor-
tance altogether.

Furthermore, many people perceive themselves 
and their communities as “too small to make a dif-
ference.”101 They feel “[…] overwhelmed by a com-
bination of the scale of the problems and a limited 
perception of their personal agency.”102 This vision 
problem has been identified as one of the main ob-
stacles to pro-environmental behaviour for dec-
ades.103 It undermines people’s agency because they 
rely on an overarching entity to take action. But the 

vision is not necessarily true. Individual action can 
indeed drive change towards transformation, but 
only if emulated and, of course, only if directed to-
wards protecting the planet. The planet is affected by 
the accumulation of myriad acts of individual con-
sumption.104 For example, changes in western diets 
that are based heavily on animal products and pro-
cessed foods could reduce greenhouse gas emissions 
by at least 40 percent.105 About 70 percent of Unile-
ver’s greenhouse gas footprint depends on consum-
er choices — on which product consumers purchase, 
how they use it and how they dispose of it.106 The pri-
vate sector thus also constitutes a channel through 
which behaviour and social norms can change. And 
people indeed see other entities, apart from govern-
ments, as agents of change, indicating potential for 
partnerships (figure 4.6; see also box 4.2 later in the 
chapter).107 There have been successful cases, such 
as the global science–business initiative for ocean 
stewardship.108

The proportion of people who are likely to 
take concrete actions that reduce planetary 
imbalances is much smaller—only about 47 
percent. A missing link between support ive 
values and behavioural change is agency.

Individual action can be especially impactful when 
people drive change in organizations, communities 
and politics.109 Embracing disagreement among plu-
ralistic constituencies with different interests such as 
firms, governments and civil society is an opportuni-
ty rather than a challenge in this regard. One person, 
or a homogenous group, can be wrong about some-
thing, whereas truly pluralistic constituencies that 
form coalitions to negotiate, cooperate and coordi-
nate provide favourable settings to tackle a challenge 
as complex as easing planetary pressures.110 A con-
ducive condition can be that people’s moral judge-
ment, which shapes decisionmaking, is based partly 
on the logic of universalization: “What would hap-
pen if everybody acted that way?” So at times people 
implicitly take into consideration that their behav-
iour could become a social norm.111 As the realities 
of the Anthropocene, and the risks that it generates, 
become more apparent, there is a real chance for co-
operation to move the needle towards reducing plan-
etary pressures.
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Harnessing agency

When people have agency, they support policies that 
are aligned with their values and act on them.112 “Ac-
tivating conscious human agency that is critically re-
flective of individual and shared assumptions, beliefs 
and paradigms is a powerful way to shift norms […].”113

In some countries the combined 
annual marketing expenditure of 
only two large companies is more 
than the annual government budget 
for environmental protection.

But individuals do not act in a vacuum. Behaviours 
are shaped by social, economic, technological and 
institutional factors. People are deeply embedded in 
social and economic structures that can either con-
strain or foster their actions, either restrict them or 
empower them to act as agents of change. The so-
cial structures have three interconnected layers: 
institutional (rules, norms, traditions, customs), or-
ganizational (governance structures, networks) and 

technosphere (technology and infrastructure). Some 
changes are fairly easy, while others can be more dif-
ficult. The former can accelerate the latter, but the 
latter can also slow down the former.114

Within this structure, agency can play out in two 
dimensions, each with two extremes: One is every-
day agency (daily decisionmaking) as opposed to 
strategic and political agency (long-term planning), 
and the other is personal agency (individual choic-
es) as opposed to collective agency (people’s capacity 
to trigger sweeping change; figure 4.7).115 Collective 
agency has the greatest potential to change social 
norms. But the collective is also the strongest force to 
defend conserving the status quo. Individual choices 
are not independent of collective ones because they 
are made within a sociocultural context that shapes 
behaviour through such mechanisms as peer effects, 
lifestyles and social norms116 that emerge within and 
are reinforced by people’s communities, neighbour-
hoods, information groups and networks of friends 
and professionals.117 In times of increased political 
polarization in many countries,118 which is often re-
flected in environmental issues,119 power struggles 
can emerge between polarized groups, one defending 

Figure 4.6 People expect governments to take action, but there is room for partnerships

Note: Reflects responses by 26,374 individuals worldwide to the survey question “Who do you expect to push forward the implementation of 
the SDGs in your country?”
Source: Frank and Cort 2020.
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the status quo and practicing existing norms, and the 
other seeking change and trying to model behaviour 
in the hope that others follow.

There are also incentives that work subconsciously 
against some people’s values. In this sense not all agen-
cy eases planetary pressures, especially when firms 
and consumers face economic incentives, such as sub-
sidized fossil fuels, that rationally lead to overuse (see 
chapter 5). But more is at work than confronting the 
wrong prices. Firms themselves may drive perceptions 
of what constitutes social needs. Consider the market-
ing efforts of large companies for allegedly necessary 
products or convenient services. The combined annual 

marketing spending of two large global companies in 
the United States ($11.16 billion) is more than the an-
nual budget of the country’s Environmental Protection 
Agency ($8.84 billion).120 In Brazil the combined mar-
keting expenditure of only two companies ($1.48 bil-
lion) is almost eight times the budget of the Ministry 
for the Environment ($0.19 billion).121 This marketing 
spending, designed to increase consumption, has to 
be seen against the level of resources available to pub-
lic authorities whose duty is to safeguard the environ-
ment. Another example is the struggle over leaded 
gasoline, which was found to cause substantial dam-
age to the planet as early as the 1960s. It took several 

Figure 4.7 Agency plays out in a social structure and can take two dimensions

Source: Otto and others 2020c.
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decades until it was phased out in most countries, in 
large part because of considerable resistance and at-
tacks by powerful companies defending their interests 
in maintaining the status quo.122 A similar case is the 
ongoing struggle between activists and lobbying com-
panies over the use of some pesticides.123

Unleashing change through policies

So how can policies help people act on their values de-
spite these obstacles and counterincentives? Among 
the conventional solutions to overcoming social di-
lemmas are legal reforms that restrict or regulate cer-
tain behaviour. One recent success story is plastic bag 
bans, for which government enforcement was key. 
Another is carbon taxes in European countries. Thirty 
years later, there has been no negative effect on GDP 
or employment growth, and the $40 tax per tonne of 
carbon dioxide covering 30 percent of emissions has 
reduced cumulative emissions by 4–6 percent.124 This 
type of tax constitutes an incentive intended to direct 
economic activity towards sustainable production 
patterns (see chapter 5). It can also lead to a change 
in consumer behaviour when customers respond to 
green advertisements from competing companies.

But other regulations may create public resistance.125 
That is why regulations are often adopted only if sup-
ported by a large enough segment of the population — 
so the political system itself is also responsive to values 
and social norms. Support for policies usually varies 
depending on the restrictiveness of the legislation and 
the personal sacrifice that compliance requires. At the 
same time information asymmetries create a wedge 
between what is in the public interest and individual 
choice, and governments have a responsibility to safe-
guard the public interest. This is the driving motivation 
for restrictions on tobacco use indoors, where initial 
resistance was overwhelmed by a new social norm.

People are deeply embedded in social and 
economic structures that can either con strain 
or foster their actions, either restrict them or 
empower them to act as agents of change.

The discussion is less about whether legal restric-
tions should be implemented and more about how and 
when. When support in society is already broad, this 

will be much easier and likely more effective. Clear and 
transparent communication can leverage support for 
certain policies, based on individual or social rational-
ity, as long as people perceive the policy as appropriate 
to tackle the problem.126 Support can also be generated 
through culture, defined as “socially transmitted infor-
mation, which can include beliefs, values, behaviours, 
and knowledge and — more specific to sustainabili-
ty science — the technologies, lifestyles, consumption 
patterns, norms, institutions, and worldviews that ul-
timately shape human impacts on the environment.”127 
And support can be guided when individuals or groups 
deliberately create new practices by researching or 
learning (as with eco-parenting).128 On some occasions 
behaviour even changes before regulations are im-
plemented, such as during the Covid-19 pandemic in 
many places of the world (see below).

Expanding choices

Expanding choices can empower people to act on 
their values. When people do not have enough op-
tions, their agency is externally limited by a lack of 
choice. For example, in some places the only option 
for takeout food is a plastic container because bring-
ing your own container is prohibited due to hygienic 
precautions. Innovation is critical here. If the private 
sector develops biodegradable food trays or finds 
other solutions, that would be at least a  second-best 
option for consumers. And if those options were com-
municated in an attractive way and adopted by com-
munity leaders and role models, more people might 
choose to follow until a tipping point is reached, lead-
ing to a positive feedback loop.

Likewise, if carbon, hydro and wind power are the 
only ways power is produced in a given country, con-
sumers and the private sector do not have the option 
to use more sustainable energy sources, though they 
may know that the available ones may harm ecosys-
tems, either directly through adverse effects or through 
externalities.129 Here, incentives for innovation such 
as seed money are needed, together with subsidies 
that lower the cost of the resulting innovative sources 
of energy.130 While technological innovations can be a 
double-edged sword — not least because they have con-
tributed to the enormous pressures that humans have 
been putting on the planet — they are also an opportuni-
ty on the way towards transformation (chapter 3).131
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Expanding choices can empower 
people to act on their values.

Governments can also directly contribute to in-
creasing people’s choices — for instance, through in-
vestment in certain infrastructure.132 When more bike 
lanes are constructed, people can try biking and learn 
about its benefits, which may lead to more demand 
for bicycle lanes and yet more investment in their 
construction. Policies thus can offer reasons for peo-
ple to change their behaviour, which can trigger large-
scale behavioural tipping without major coercion 
or enforcement efforts.133 Amsterdam has arrived at 
an equilibrium of very high bike use (box 4.2). Apart 
from the necessary infrastructure, one reason is that 
moral motivation can be socially learned. Interviews 
with representatives from neighbourhood recycling 
programmes in Norway show how participation was 
reinforced through social interaction. Even though 
responsibility for recycling was assumed only reluc-
tantly (duty orientation was identified as the most im-
portant motive for recycling), once adopted by a few, 
others followed, especially when there was certainty 
about other group members’ compliance.134

But sometimes the social structures can counter the 
desired norm change—for example, with good quality 
and accessible public transport systems. If fewer peo-
ple drive to work or school, this leads to less conges-
tion, which can incentivize those who shifted to public 
transport to avoid traffic to go back to using their cars. 
So complementary regulations such as toll roads, road 
pricing, ecotaxes and subsidies for public transporta-
tion may be necessary in some cases to reinforce ex-
isting values and provide incentives for the majority of 
the population to act on them. There is no silver bullet 
that works for all situations in all societies.

Framing choices

Change through policy is not only about more choices 
— it is also about how those choices are framed. Ex-
amples include nudging and boosting. Nudges are 
“interventions designed to steer people in a particular 
direction while preserving their freedom of choice.”135 
Boosting aims “to foster people’s competence to 
make their own choices — that is, to exercise their own 
agency.”136 Certain default options can change habits 

through cues by changing the choice architecture.137 
In Germany 94 percent of 150,000 private and busi-
ness customers stuck to the default option of green 
energy supply, even though a slightly cheaper option 
was available.138 Likewise, restaurants can offer paper 
straws (or none at all) and provide plastic ones only 
on request, and companies can make paperless bill-
ing the default.139 These default options could be le-
gally required by supportive governments. The key 
is to make sustainable options easier for consumers, 
just like placing more recycle bins than trash cans on 
the street. Some legislation can also shape decisions 
in nonregulated areas, thus serving as a learning tool. 
After laws restricted smoking in certain areas, smok-
ers were generally more considerate with their smok-
ing behaviour, even in nonrestricted areas. The new 
restriction triggered an initial change in attitudes and 
behaviour that was large enough to cause tipping and 
cascading.140 This way, regulations can signal what is 
considered socially acceptable behaviour.141

In both cases, when expanding and framing choic-
es, it is key to focus on high-impact behaviour — such 
as changes in lifestyle — and behaviours that have high 
impact when they are aggregated over time.142 For 
example, changes in ways of transportation, such as 
replacing short flights with low-carbon alternatives, 
walking or cycling instead of driving short distances 
and reducing speed when driving could make a con-
siderable difference in achieving net zero emissions 
by 2050.143 But policies need to incentivize enough 
people to join until societywide behavioural tipping 
sets in and positive feedback loops are triggered. Oth-
erwise the few that adopt the new behaviour tend to 
feel inappropriate and can fall back into previous be-
havioural patterns (conserving the status quo).144

The focus on empowering people may seem at 
odds with the emphasis on policies steered mostly by 
governments. Since the context for change consists of 
the complex and interactive construct of human soci-
ety with varying levels of governmental support, both 
approaches will likely be needed.145 Still, much can be 
learned from the local level (box 4.3).

Crises as drivers for transformation

The Covid-19 pandemic is an extreme example of the 
conditions under which society can support drastic 
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restrictions, leading to changes in social norms with-
in a very short timeframe.146 During several lock-
downs air travel was restricted in the majority of 
countries, consumption of material goods and ser-
vices dramatically declined and life was temporarily 

reduced to meeting only essential needs such as food 
and shelter. For indispensable services, such as doc-
tor appointments and education, alternative solu-
tions, such as teleconferences, have been found, 
albeit only for those with access to the necessary 

Box 4.2 Real world transformation, unleashed by empowered people

Many people have heard of Amsterdam as Europe’s bicycle capital. Perhaps fewer people know that 
Portland, Oregon, in the United States is a similar case. The story of how both cities became paradises 
for bikers is similar, only that Amsterdam did so 30 years earlier. In both cases activists played a crucial 
role in initiating bottom-up change. In both cases newly established social norms ensured that more 
and more people, including newcomers, reinforced the equilibrium.

When the Dutch economy boomed in the postwar era, cars flooded Dutch cities, but casualties due 
to traffic accidents also increased considerably. In 1971 more than 400 children were killed in traffic ac-
cidents, triggering the movement Stop de Kindermoord (stop child murder), which eventually led to the 
formation of the country’s first cyclists’ union.1 In Portland, activist groups such as Active Right of Way, 
Friends of Barbur, Swift Planning Group and the bike festival PedalPalooza, which started in 2002, were 
important in expanding the habit of biking throughout society.2 But as in Amsterdam, support from lo-
cal governments was also key, not least for infrastructure and traffic laws. Social scientists speak here of 
sensitive intervention points, when a small kick can generate great and long-lasting impact throughout 
society.3 One of the challenges is finding the circumstances for social movements to change legislation 
or social norms, even without support from governments.4

In Portland and Amsterdam riding a bike has become a social norm, something that is socially 
expected, “hip,” and part of people’s identity.5 About 6.3 percent of commuters use bikes in Portland 
compared with 0.5 percent nationally in the United States.6 And 38 percent of all trips are by bike in 
Amsterdam compared with 2 percent in the United Kingdom.7 The norm is reinforcing as it attracts 
more bike-loving people, while newcomers adopt the same behaviour in order to fit in to their new 
environment.8 Another mechanism of reinforcement is the early exposure of children to biking, which is 
a strong predictor of bicycle use in adulthood.9 Through children the social norm of biking is perpetu-
ated in societies.

There are also examples from developing countries in which civil society, governments and the private 
sector worked together, generating a change in social norms. Many countries from the global South, 
such as Bhutan (1999), Bangladesh and India (2002), Rwanda (2004) and Eritrea (2003) implemented 
plastic bag bans long before higher human development countries, such as China (2008) and Australia 
(2009, in the state of South Australia), followed by Italy (2013) and France (2016), did.10 In most cases this 
has not been a top-down decision by governments but a result of national public pressures. Since most 
of these countries lack adequate infrastructure for waste collection and recycling, plastic contamina-
tion was much more visible and affected the population directly. Sewers clogged by plastic waste were 
breeding points for mosquitos, increasing the risk of malaria, and cattle and sheep were dying from 
eating plastic, leading to substantial economic losses for farmers.11 African countries in particular do 
not have a strong plastic lobby, so the status quo–conserving effect was weak. Yet, the bans have not 
come without challenges. Viable alternatives to plastic bags are still scarce, which leads to suboptimal 
replacements such as bags made of other synthetic fibres, resistance from some businesses and at 
times even smuggling of plastic.12 Partnerships can play an important role, as in Kenya where the United 
Nations Environment Programme, Safaricom and the National Environment Management Agency are 
working together towards a comprehensive solution for hard plastic waste.13

Notes
1. Van der Zee 2015. 2. Andersen 2013. 3. Farmer and others 2019. Elsewhere, similar mechanisms have been called social tipping 
interventions (Otto and others 2020a). 4. Otto and others 2020b. 5. Pelzer 2010. 6. Portland Bureau of Transportation 2019. 7. Van der 
Zee 2015. 8. Nello-Deakin and Nikolaeva 2020. 9. Pelzer 2010. 10. Knoblauch, Mederake and Stein 2018. 11. Knoblauch, Mederake and 
Stein 2018. 12. de Freytas-Tamura 2017; Watts 2018. 13. UNEP 2018.
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technology, which is doomed to increase inequalities 
in outcomes. Within a few weeks the pandemic also 
led to an unprecedented change in socially accept-
able behaviour and social norms — as with the change 
of common salutations such as handshakes and hugs 
and kisses and the use of face masks in public — based 
on information and recommendations from experts 
and governments. Some variations in compliance can 
be observed across countries depending on culture 
and the form of government. Still, in an impressively 
short timeframe the vast majority of people adopted 
new social norms that came with substantial personal 
sacrifice in order to slow the spread of the virus.147

Why are responses to the Covid-19 pandemic so 
much more pervasive than responses to the pressures 
that humans put on the planet? Both, controlling a 
communicable disease and climate stability, are glob-
al public goods,148 so their provision comes with simi-
lar challenges of collective action, such as free riding.149 
Yet, there is a decisive difference between the two: the 
immediate nature of the threat that Covid-19 poses 
to each individual. People have been dying by the 
minute, and many more people have gotten infect-
ed every second.150 The spread is overwhelming and 
carries the virus right to everyone’s front door. The 
threat from climate change, and the pressure humans 

Box 4.3 What we need to do — learning from locals

Many approaches to reducing planetary imbalances take countries as a whole and focus on the 
nations that pollute most.1 Poverty, environmental justice and governance are often missing in these 
approaches, while conversations about increasing consumption by some and deprivation of others 
are frequently avoided. But many local initiatives, several led by women, have been successful — for 
example, an Indian project led by Kudumbashree, which empowers women farmers, fishers and graz-
ers to assume leadership in public decisionmaking.2 Other initiatives move from the local through the 
national to the regional level.

In March 2018 the first environmental treaty for Latin America and the Caribbean, the Regional Agree-
ment on Access to Information, Public Participation and Access to Justice in Environmental Matters, 
known as the Escazú Agreement, was approved.3 United Nations Secretary-General António Guterres 
called this agreement “a valuable tool to seek people-centred solutions grounded in nature.”4 To make 
participation possible, the Economic Commission for Latin America and the Caribbean established 
and coordinated the Regional Public Mechanism, which let civil society representatives participate in 
the meetings alongside country delegates, but without being able to vote in the decisionmaking. Still, 
more than 30 civil society organizations, known as the LACP10 network, had a substantial impact on 
the agreement. They brought proposals to the table, some picked up directly, others shaping the posi-
tions of government delegates.5

Locally informed perspectives also suggest strategic approaches to tackling planetary imbalances.6 
First is the need to shift our way of thinking — away from the belief that self-interest eventually leads 
in all cases to the common good, away from the perception that higher consumption leads to greater 
overall wellbeing and towards an integrated approach of development that takes into account not only 
economics but all social sciences, including the humanities. Second, structural change in the ownership 
of productive assets can be suppportive of easing planetary pressures. Cases in India and Nepal show 
that environmental decisionmaking can be democratized when control over the means of production 
is transferred to local communities, which can lead to more sustainable outcomes. Participation is 
key for strengthening transparency and accountability — among politicians but also among scientists 
and engineers, who need to consider socioenvironmental challenges in their work. Third, education is 
paramount.7 It is not so much a matter of teaching certain skills, reducing resource consumption being 
an important one. Rather, its purpose is transformative: It is about dismantling unsustainable perspec-
tives of growth and development and constructing new worldviews that ease planetary pressures while 
advancing human development.

Notes
1. UNDP 2019. 2. Nagendra 2018. 3. CIVICUS 2020. The agreement follows Principle 10 of the 1992 Rio Declaration on Environment 
and Development, which seeks to ensure access to information, citizen participation and access to justice in environmental matters 
(ECLAC 2020). 4. United Nations 2020a, p. 19. 5. CIVICUS 2020. 6. Lele 2020. 7. Lele 2020; Nagendra 2018.

1 5 0 HUMAN DEVELOPMENT REPORT /  2020

https://www.lacp10.org/mecanismo-publico-regional
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cepal.org%2Fen%2Finfografias%2Fprincipio-10-la-declaracion-rio-medio-ambiente-desarrollo&data=02%7C01%7Cchristina.lengfelder%40undp.org%7Cd54526bc333f4d91b18f08d837ec9a9e%7Cb3e5db5e2944483799f57488ace54319%7C0%7C0%7C637320836634948205&sdata=UpjXs4wtNkxA%2B8B97KQlxGqweCNkcqDKAZe9D2PM6kE%3D&reserved=0


put on the planet more broadly, is much more gradual 
and abstract — though this is changing. The pandemic 
itself may reflect the risks associated with planetary 
pressures. Some communities have already experi-
enced the consequences in the form of adverse health 
effects from air pollution or extreme weather events 
such as hurricanes, floods and droughts. But, tragical-
ly, those are precisely the groups that typically have 
less voice and less power in society, impeding more 
substantial calls for action (box 4.4).151 Inequalities 
shape who has agency and who lacks it and vice ver-
sa.152 These are the social imbalances highlighted in 
chapters 1 and 2 that shape action (or a lack thereof ) 
in addressing planetary pressures.

History has shown that risks, including perceived 
risks, “serve as a pivot to reorient social actors and 
how they interact with one another and the natural 
environment.”153 Indeed, perceived risks from cli-
mate change are statistically associated with high-
er support for mitigation policies and improved 
pro- environmental behaviour.154 The perception of 
risk depends on the social context in which individ-
uals and communities are embedded.155 Greta Thun-
berg’s wakeup calls, which painted a horrific picture 
of climate change’s threat, might have had an impact 
on the thinking and behaviour of many, as shown 
by the notable participation in Fridays for Future 
demonstrations around the world. Yet, there is no 
comparison to the dramatic change in social norms 
observed during the Covid-19 pandemic. But since 
more and more studies, and thus also the media, re-
late the pandemic to the pressures that we put on 
our planet, particularly to the loss in biodiversity,156 
values can turn increasingly into action and conse-
quently into social norms — because of the connection 
between the two crises (chapter 1).

Inequal ities shape who has agency 
and who lacks it. Still, crises can be 
opportunities for transformation.

The Covid-19 pandemic can thus drive people to 
revise their relationship with the planet. For policy-
makers this is a good time to create facilitating con-
ditions for change. “The capacity to undergo a radical 
restructuring […] is a unique feature distinguishing 
social systems from organic or mechanical ones. Re-
structuring the social structure is a product of human 

agency and is grounded in the interaction between 
structures and human actions that produces change 
in a system’s given form, structure or state. […] the 
transition of institutions is frequently driven by cri-
ses.”157 The next section takes up the example of the 
Covid-19 pandemic, looking at how, when and by 
whom social norms changed during the crisis.

From existential risks to transformation

So how can we encourage change in social norms in a 
context of strong values, weak agency and easy free 
riding? And who is best equipped to do so? One per-
spective on collective action is that an external enti-
ty needs to take this role, enforcing rule compliance. 
But alternative approaches show that self-organiza-
tion can also be effective.158 Specifically, the organiza-
tion in polycentric systems of governance — “several 
centers of decision-making which are formally inde-
pendent of each other” — can mitigate collective ac-
tion problems that many large administrations face.159 
Each unit, such as a family, a company or a local gov-
ernment, establishes norms and rules with consider-
able independence. Chapters 1, 3 and 6 documented 
the numerous communities around the world, par-
ticularly indigenous peoples, that have preserved 
both cultural and biological diversity. Part of the ex-
planation for their effectiveness is that they integrate 
local knowledge, peer learning and trial-and-error 
learning.160 Since they act at the local level, they also 
benefit from some social success factors because in 
smaller entities it is possible to establish trust and 
reciprocity, which foster agency and collective action, 
often without needing external enforcement and 
sanctions (box 4.5).

People’s attachment to their place of living implies 
an awareness of the value of territory, local identi-
ty and a sense of community, fostering stewardship 
for the planet. This combined with a participatory 
approach to decisionmaking as well as institution-
al respect for people and organized groups, for their 
identity and for their local culture constitutes a fa-
vourable setting for collective action at the local lev-
el.161 Such an approach is also well equipped to foster 
the complex and intertwined relationship between 
equity and sustainability in a way that unleashes pos-
itive synergies between the two.162 It is thus a prom-
ising way to foster agency among those who are 
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Box 4.4 Less voice, less power, more suffering

As chapter 2 noted, some groups suffer disproportionally from the continued pressures humans put on the planet, 
which exacerbates group-based inequalities, also known as horizontal inequalities.1 This happens through three 
main channels: disadvantaged groups’ increased exposure to climate change, their higher susceptibility to potential 
damages caused by the pressure humans put on the planet and their lower ability to cope and recover from adverse 
climate events.2

Most affected are populations that depend on natural resources, such as coastal agricultural, pastoral and forest 
communities, because of adverse effects on food, water and infrastructure.3 Many times, these populations are 
already disadvantaged — as with some indigenous populations — when it comes to culturally adequate education, 
health services or infrastructure. This increases multidimensional horizontal inequalities. For example, in rural com-
munities of Burkina Faso and in mountainous areas of Nepal, livelihood options are limited, and many people rely on 
weather-dependent agriculture for their own food safety and to generate resources to cover other living expenses. 
Adaptive capacity is typically low in these communities due to low levels of education and information.4 Rural popula-
tions are also more vulnerable to the climate’s adverse effects on health, as seen in the Hindu Kush–Himalayas area.5

But natural resource–dependent communities are not the only ones that suffer disproportionally. The conse-
quences of human pressures on the planet affect some social groups more than others in resources and livelihoods. 
These differences emerge from social hierarchies based on race, caste and gender discrimination as well as poverty 
and power differentials.6 For instance, in some communities women may be unable to escape from floods or other 
disasters due to restrictions of movement without a male chaperone, or they may not be allowed to seek shelter 
where they would have to cohabit with unknown men.7 As chapter 1 noted, in the United States air pollution harms 
disproportionally more Black and Hispanic people than non-Hispanic White people, relative to each group’s con-
sumption, due mainly to geographic location.8

Agency of minority groups is often demotivated due to the biased public perception that environmentalist civil 
society organizations consist mostly of affluent Whites. This undermines their concern for these issues, and it mar-
ginalizes them from civic participation.9

Inequities can be reinforcing because personal experience shapes behaviour. For example, a person who has 
already experienced the consequences of climate change, say during a flood, is more likely to believe scientific 
research on it and adopt pro-environmental behaviour. Therefore, those who bear the biggest burden of degrada-
tion are likely to pollute less.10 Power differentials increase existing inequalities and inequities, as protection measures 
may target certain communities. More influential communities tend to be better able to gather resources for sea 
walls, dikes or flood channels to protect their livelihood, deflecting the risk to communities that are already more 
vulnerable.11

In addition to distributional equity, recognitional and procedural fairness are important in challenging power rela-
tions that persistently shape the rules of the game in favour of elite groups (see chapter 2).12 When people from all 
affected groups actively engage in decisionmaking processes, the resulting policies will likely be better accepted, 
supported and complied with throughout society13 because support for policies depends heavily on distributional, 
recognitional and procedural justice.14

There generally is a clear preference for equitable outcomes, meaning that costs and benefits of measures to 
ease planetary pressures should be equitably distributed among the population.15 But most people have a weaker 
preference for initiatives that direct inevitable harm towards communities that so far have been less affected than 
for measures that alleviate environmental harm for adversely affected communities.16

Notes
1. Stewart 2016. Horizontal inequalities were initially defined as inequalities between ethnic groups (Stewart 2005). This definition has been amplified 
throughout the years and is currently used for inequalities between groups distinguished by their history, religion, language, race, region and the like 
(Stewart 2016). 2. Islam and Winkel 2017. 3. UNEP 2019. 4. Ebi and others 2007. 5. Thomas and others 2018. 6. Sultana 2014. 7. Tessuma and others 2019. 
8. A study on public perception in the United States shows that people widely underestimate the environmental concerns of Blacks, Hispanics and 
other minority groups. This can have implications for civic engagement of minorities, who may feel excluded by images of White affluent American 
environmentalists (Pearson and others 2018). 9. Hamilton-Webb and others 2017; Spence and others 2011. 10. Atteridge and Remling (2018), cited in 
Thomas and others (2018). See also Leach and others (2018). 11. Leach and others 2018. 12. Steg 2016. 13. For a detailed explanation of each sphere of 
justice within the capabilities approach, see Walker and Day (2012). 14. Steg 2016. 15. Makov, Newman and Zauberman 2020. In that study participants 
were told that having a water treatment plant in the community increased water quality in the community by one unit-change. There were two sce-
narios with a tight budget: In one scenario, one treatment plant had to close; in the other there was only enough funding to open one additional plant. 
People had a general preference for equal outcomes. But their preference for opening a treatment plant in a community with lower water quality was 
much higher than their preference for closing down a plant in a community that enjoyed good water quality, both with the end of enhancing equality.
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typically disadvantaged in society, with the possibil-
ity of reducing group-based inequalities and easing 
planetary pressures.

Most of us have probably observed some of the 
mechanisms described in box 4.3 during the Covid-
19 pandemic in our immediate circles of contact, such 
as the workplace, school, friends and family. Many 
social norms that emerged during this time were al-
ready being practised before being made explicit by 
governments (such as social distancing, avoiding 
handshakes, using hand sanitizer), and they were 
also practised by many people in countries in which 
governments were hesitant to implement stronger 
restriction. This happened mostly through exchange 
of information and opinions, as well as conversations 
and discussions, which is what the capabilities ap-
proach suggests for the transition to sustainability: 
“The role of public discussion and participation […] 
can be crucial in behavioural change and in the use 

of responsible agency. […] The medieval distinction 
between seeing human beings as ‘agents’ and as ‘pa-
tients’ has not lost its relevance in the contemporary 
world. The reach of reason and interactive agency can 
indeed be remarkably extensive, and it can be par-
ticularly crucial for our transition to sustainability.”163

This does not mean, however, that governments 
and other community leaders are condemned to 
lean back and wait for slow progress. The Covid-19 
pandemic differs from the situation regarding the 
planet because of its strong individual incentives to 
take action. In the absence of these, and in view of 
strong counterincentives, responsible stewardship of 
the planet needs to be nurtured164 by making certain 
behaviour “[…] more feasible, more attractive, and 
more profitable for individuals and groups.”165 Gov-
ernments can choose to create the conditions that 
allow people to expand their capabilities with equity 
while assuming caring stewardship of the planet.

Box 4.5 Why polycentric systems work: Insights from social psychology

Social psychology provides detailed insights on how the mechanisms behind polycentric systems work 
at the individual level. Free riding is less common among small groups because it violates absolute and 
inviolable values, risks negative sanctions from others and counters the desire to receive the respect of 
other group members, among other reasons.1 Communication within the group about intentions, senti-
ments, action and outlook is key.2 In this regard, different forms of trust are important. Social trust — trust 
in neighbours and strangers — as well as trust in institutions are associated with stronger support for 
some sustainability policies and can be built through fair processes and clear communication based 
on scientific assessments.3

Moreover, behavioural rules need to be salient in order to be followed.4 In other words, norms must be 
explicit — for instance, when an entity, small as it might be, informs people of other people’s desirable or 
commonly approved behaviour (injunctive norm), this shapes the perception of the appropriate thing 
to do.5 This sort of communication can also help correct misperceptions about what others do and 
approve of, leading to a change in normative beliefs.6 Reciprocity and maintaining one’s reputation can 
be important motives to limit free riding if one’s behaviour is observable by others.7 When individuals 
receive the information that more and more people are doing something that is desirable,8 in the best 
case, this will lead to emerging dynamic norms that trigger certain behaviour leading to behavioural 
tipping and norms cascades. Injunctive norms can prevent boomerang effects — people who initially 
performed better than others do not reverse their behaviour when they realize that they are contribut-
ing more to a public good than others.9 When community leaders or other role models take the lead, 
participation may increase, and behavioural tipping may become more likely given their influential 
position within the community.10

Notes
1. Stroebe and Frey 1982. 2. Wang and others 2020. 3. Dietz, Shwom and Whitley 2020; Firestone and others 2020. Smith and Mayer 
(2018) found that social trust is an even stronger predictor of support for climate change mitigation policies than institutional trust is. 
Social trust is also a strong predictor of pro-environmental behaviour. 4. Cialdini and Goldstein 2004, p. 597. 5. Aasen and Vatn 2018; 
Chabay and others 2019. 6. Lapinski and Rimal 2005; Legros and Cislaghi 2020. 7. Yoeli and others 2013. 8. One study observed that 
the use of reusable coffee mugs increased by 17.3 percent after a dynamic norms intervention (Loschelder and others 2019). 9. Reno, 
Cialdini and Kallgren 1993; Schultz and others 2007. 10. Legros and Cislaghi (2020) highlight the importance of role models for chang-
ing social norms in all stages of their lifecycle.
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Instead of seeing people as patients that 
need to be treated or objects that need to 
be changed, they need to be empowered 
to act as agents of change who trigger 
real systemic transformation.

Instead of seeing people as patients that need to 
be treated or objects that need to be changed, they 
need to be empowered to act as agents of change 
who trigger real systemic transformation.166 This is 
particularly important because framings that sug-
gest inexorable collapse are disempowering and not 
borne out by evidence of past environmental crises.167 
In fact, recent evidence suggests that historical soci-
etal collapses — to the extent the term collapse even 
has meaning — are seldom the direct consequence of 
ecological stress.168 Societies that have confronted 
dramatic environmental challenges “improve[d] so-
cietal resilience, increasing opportunities for learning 
and innovation, to broaden the repertoire of adap-
tive responses. Collapse is not an inevitable result of 
transformations.”169 “Societies have avoided collapse 
by revitalizing a common will to overcome adversi-
ty, drawing from both old experience and new infor-
mation to revise or develop collective strategies for 
survival. […] Solutions ultimately are cognitive and 
collaborative. However, solutions to acute crises of 
sustainability cannot be devised or implemented if 
remedial response is modelled with stereotypic as-
sumptions about human behaviour.”170

In some cases severe power differentials need to 
be overcome in order to establish equity (that is what 
makes equity one of the key dimensions of empow-
erment identified in chapter 3). History shows that 
societies can be resilient, but some groups that have 
been notoriously deprived of power — such as indige-
nous peoples — are among those with the knowledge 
required to build that resilience. As argued in chap-
ter 6, they will need a booster of empowerment that 
puts decisionmaking in their hands in order to fulfil 
principles of distributional, recognitional and proce-
dural justice.171

To sum up, learning, self-interest and common goals 
or goals of others shape values. When it comes to easing 
planetary pressures, there seems to be a gap between 
people’s values and their agency. Values are most like-
ly to result in action for change and eventually in wide-
spread behaviour and social norm change when:

• There is public discussion of challenges and their 
potential solutions that includes all groups of soci-
ety with equity.

• Governments create facilitating conditions by 
making behavioural change feasible, attractive and 
profitable for the majority of people.

• Agency is enabled by participatory approaches in 
small entities and groups.

• Desirable behaviour and innovations are fostered 
by incentives.

• Behaviour is reinforced after tipping points through:
• The observable behaviour of others.
• The risk of negative sanctions from others.
• A guilty conscience.
• A desire to receive the respect of other group 

members.
• New or changed norms are salient, injunctive and 

dynamic.
Systemic transformation that aims to ease plan-

etary pressures while equitably advancing human 
development can happen within the complex and in-
terdependent structure of today’s societies in which 
multiple actors push for their interests. First, self-in-
terest and common interests nurtured through infor-
mation and knowledge, among others, shape people’s 
values. Policies, consisting of incentives for certain 
behaviour and for innovations, as well as transpar-
ent communication about scientific evidence, can 
empower people to act on their values by creating 
facilitating conditions for doing so. If enough people 
change their behaviour, positive feedback loops set 

The voices, em powerment and agency 
of typically disadvantaged groups are 
crucial on the way towards transformation 
with equity because these are the people 
who suffer most from the pressure 
humans are putting on the planet.

in, behaviour is reinforced, and social norms start to 
change. At that point, they are weighed against pres-
sures to maintain the status quo, which is decisive 
for whether the system tips over and transformation 
takes place (figure 4.8). The voices, empowerment 
and agency of typically disadvantaged groups are 
crucial on the way towards transformation with equi-
ty because these are the people who suffer most from 
the pressure humans are putting on the planet.
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Seeing the pressures that humans put on the plan-
et as a global phenomenon, we have to ask, however, 
to what extent can the insights about participatory 
education, polycentric systems and public discus-
sion travel to the global level? Are they applicable to 
an environment in which states are expected to co-
operate and nurture social norms beyond borders? 

What can be done when some states are not willing 
to cooperate due to different worldviews or other 
public policy priorities? Could civil society and non-
governmental organizations partly substitute for 
state actors? What in the end is the role of incen-
tives? These and other questions are addressed in 
chapter 5.

Figure 4.8 Tipping the balance towards transformation

Source: Human Development Report Office.
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Annex figure A4.1 Disaggregated data for survey question in figure 4.3

Note: Data are percentages for the most recent year available during 2010–2014.
Source: Human Development Report Office calculations based on data from the World Value Survey Wave 6 (Inglehart 2014b).
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Like norms, incentives and regulation are powerful. 
By preventing or promoting specific actions, they 
influence behavior directly. They also operate 
indirectly by reinforcing norms or signaling their 
change. 

How can incentives and regulation advance human 
development in the Anthropocene?

This chapter explores three areas of opportunity: 
in finance, so that resources are directed toward 
investments that reduce planetary pressures; in prices, 
so that they better capture social and environmental 
costs; and in collective action, especially at the 
international level.

C H A PT E R  5
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What consumers choose to buy, what firms produce 
and trade, where investors put their money and how 
governments cooperate are all shaped by incentives. 
They are not the only drivers of behaviour — social 
norms matter a great deal (chapter 4) — but even if 
people do not change their minds, they may still re-
spond to incentives that can either increase or ease 
planetary pressures. This chapter focuses on how in-
centives help explain current patterns of consump-
tion, production and investment and other choices 
that lead to the planetary and social imbalances docu-
mented in part I. It explores how these patterns could 
evolve in ways that would ease planetary pressures 
and advance human development in the Anthropo-
cene. It does this by considering three domains: fi-
nance, prices and international collective action.

This chapter focuses on how incentives help 
explain current patterns of consumption, 
production and investment and other 
choices that lead to the planetary and 
social imbalances documented in part 
I. It explores how these patterns could 
evolve in ways that would ease planetary 
pressures and advance human development 
in the Anthropocene. It does this by 
considering three domains: finance, prices 
and international collective action.

First, finance, which encompasses mobilizing re-
sources from firms and savings from people to re-
ward investments that reduce planetary pressures 
and to penalize or restrict investments that increase 
those pressures. What is the role of public entities 
that oversee financial markets and of monetary au-
thorities? And what developments in financial mar-
kets indicate the direction of change that may already 
be occurring? For instance, highly carbon intensive 
firms listed on European stock exchanges (such as 
oil extraction, air transport and petroleum refining 
firms) suffered larger than average declines in stock 
value after the outbreak of Covid-19, possibly sig-
nalling that financial markets see carbon- intense 
industries as not having as bright a future as others.1 
And with the Covid-19 pandemic there has been a 
sharp slowdown in economic activity, especially in 
transport and mobility, so sharp that seismic moni-
tors have picked it up.2 That raises the potential for 

locking in some of the behavioural changes that have 
eased pressure on the planet during the pandemic.

Second, current market prices do not reflect the 
social costs of planetary pressures, distorting eco-
nomic decisions and leading to overuse of resourc-
es and excessive environmental degradation relative 
to what would occur if prices reflected those costs. 
Even worse, government subsidies compound the 
distortions. For example, subsidies for fossil fuels 
are not only a large fiscal burden — at over $317 bil-
lion in 20193 — but they also encourage behaviour that 
impedes the transition to renewable energy sources, 
with direct and indirect costs to people amounting 
to $4.7 trillion globally in 2015 (6.3 percent of global 
GDP) and $5.2 trillion in 2017 (6.5 percent).4 Elimi-
nating subsidies would have reduced global carbon 
emissions by 28 percent and deaths due to fossil fuel 
air pollution by 46 percent in 2015.5 Further, since a 
very large share of the benefits in developing coun-
tries accrues to higher income households, subsidies 
exacerbate inequalities.6

So the chapter discusses the potential for reflect-
ing in market prices the social costs of greenhouse 
gas emissions and incorporating in economic de-
cisions the value of biodiversity. A key obstacle to 
removing fossil fuel subsidies is the political econ-
omy of addressing the short-term and immediate fi-
nancial implications for those who benefit from the 
subsidies, which are easier to navigate in a context 
of historically low oil prices during the Covid-19 
pandemic.7

Third, international collective action, addressing the 
structure of incentives that countries face when they 
make decisions with implications beyond their bor-
ders. This challenge has been studied extensively in 
the context of providing global public goods.8 Examples 
of achievements through international collective ac-
tion include eradicating smallpox in 19809 and adopt-
ing the Montreal Protocol to address depletion of the 
ozone layer. International cooperation is needed be-
cause a single country removing all fossil fuel subsidies 
and putting in place measures that account for the so-
cial cost of carbon would not be enough — and in most 
cases would do very little — to ease planetary pressures.10 
So countries have to come together in some way. The 
landmark Paris Agreement on climate change11 has of-
fered a beacon of hope,12 bringing an unprecedent-
ed number of countries on board but only after long 
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negotiations.13 Even then, the pledges — the nationally 
determined contributions — under the agreement do 
not guarantee that its goals will be reached, though 
they represent the single largest ever commitment to 
mitigation.14 Recent studies warn that even if global 
emissions are reduced enough to keep global tempera-
ture rise below the agreement’s 2 degrees Celsius goal, 
dangerous scenarios are probably avoidable only by 
getting greenhouse gas emissions to net zero by 2050.15 
Thus, it is important to understand how incentives can 
support international collective action.

Harnessing finance to 
incentivize transformation

Mobilizing financial resources is essential for the 
investment in people, infrastructure, technology 
and broader social change required to transform 
our world, as called for by the 2030 Agenda for Sus-
tainable Development.16 So is ensuring that those 
resources are channelled in ways to advance that 
transformation. For example, cumulative glob-
al investment in low-carbon power between 2020 
and 2040, based on stated energy policies, is about 
$16 trillion (figure 5.1). But to reach net-zero emis-
sions by 2050, that would have to increase to more 
than $27 trillion, with other shifts in energy efficien-
cy and grid networks as well as lower investment in 

fossil fuel power and oil transport and refining. Such 
shifts call for a wide range of changes in incentives, 
with governments playing a key role, but they can 
also emerge as a result of pressure from the investors 
who entrust their savings to financial firms.17

Mobilizing financial resources is 
essential for the investment in people, 
infrastructure, technology and broader 
social change required to transform our 
world, as called for by the 2030 Agenda for 
Sustainable Development. So is ensuring 
that those resources are channelled in 
ways to advance that transformation.

Drawing on financial markets

That investment in renewable energy sources remains 
below future needs, especially in developing countries, 
opens up opportunities.18 In 2018 lower-middle-income 
and low-income countries, with well over 40 percent of 
the world’s people, accounted for less than 15 percent 
of renewable energy investment, while high-income 
countries, with just over 15 percent of the world’s peo-
ple, accounted for more than 40 percent.19 The differ-
ence comes largely from a lack of access to funding in 

Figure 5.1 Incentives are required to shift finance towards low-carbon energy

Source: Fickling 2020.
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developing countries, which in turn has major impacts 
on the price and competitiveness of green energy.

Take India, where financing costs account for 
50–65 percent of renewable energy tariffs (figure 5.2).20 
Solar tariffs have consistently fallen in India since 
2010.21 But since a high share of the tariff is the cost 
of capital, even big declines in equipment costs could 
lower tariffs only so much. The cost of capital is high, 
even with a maturing market, partly because of the 
perceived risks in renewable energy investments. So 
policy had to reduce risk perceptions and improve the 
bankability of renewable energy projects. Large solar 
parks were attractive to international investors, and 
when the bids were backed by central and state gov-
ernment guarantees or credible offtakers (such as the 
Delhi Metro Rail Corporation), tariffs fell sharply.22 
The government aimed to improve the availability 
and pricing of project debt finance over time, facili-
tating lower cost investment.23

Incentives can thus lower the cost of finance and 
improve access to domestic and foreign institution-
al capital. Options include pooled de-risking of pro-
jects across different geographies; solar parks that 
allow developers to adopt a plug-and-play model and 

shorten construction timelines; and greater transpar-
ency about policies, deployment and project perfor-
mance to reduce perceived risk.24

Opposition is growing to allocating savings to in-
vestments linked to fossil fuels or activities that threat-
en sustainability. Younger people, such as those born 
in the 1980s and 1990s, are more than twice as likely 
as those in other generations to invest in companies or 
funds that target social or environmental outcomes — 
and they will inherit as much as $24 trillion in wealth 
over the next decade and a half or so.25 Some of this 
wealth is now channelled through financial inter-
mediaries (such as pension funds and asset manag-
ers holding mutual funds) that manage savings on 
behalf of households, especially in the United States 
(figure 5.3). Partly because of investor pressure, large 
pension funds, both public and private, have divest-
ed some or all of their fossil fuel–related investments. 
For example, the National Employment Savings 
Trust — the United Kingdom’s largest pension fund — 
recently decided to ban investments in any compa-
ny participating in arctic drilling, tar sand extraction 
or coal mining. With 9 million members, the trust 
will shift £5.5 billion towards more climate-friendly 

Figure 5.2 The cost of finance accounts for the largest share of historically low solar tariffs in India
Note: Based on estimates of the levelized cost of energy of an electricity generation asset, which is the net present value of the unit cost of 

electricity over the lifetime of an asset. Several factors determine the levelized cost of energy or tariff of grid-connected solar power plants. 
This figure is the component-wise breakdown of the solar tariff in India in 2017. It includes operations and management, solar module, solar 
park charges, balance of system (costs related to civil works, mounting structures and other preoperative expenses), and financing costs and 
accelerated depreciation benefit (government incentives that lower the tax burden in the early years of a project).
Source: CEEW 2020.
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investments, based in part on the anticipated green 
recovery from the Covid-19 pandemic.26

Institutional investors under public mandates, such 
as pension funds and sovereign wealth funds, often 
have a dual responsibility — to generate profit and to 
abide by international agreements, including envi-
ronmental treaties.27 Large intermediaries that hold 
company stocks have acquired a larger share of the 
ownership of firms — in the United States, from 1 per-
cent in the 1990s to almost 10 percent today for S&P 
500 companies.28 They have a greater say in the stra-
tegic management of firms and can pressure for more 
sustainability-focused activity. In addition to strong 
statements of commitment to sustainability, some 
evidence suggests a strong and robust association be-
tween firm ownership by the three largest asset man-
agers and subsequent reductions in carbon emissions.29

Green bonds — first issued in 2007 by the Europe-
an Investment Bank — are debt securities designed to 

fund environmentally friendly investments. Issues of 
new green bonds increased from less than $1 billion 
in 2008 to $143 billion in 2018.30 Green bond issu-
ance in 2020 by the end of the third quarter was led 
by the United States ($32.3 billion) followed by Ger-
many ($21.4 billion), with an estimated cumulative 
outstanding issuance totaling $948 billion.31 Recent 
evidence suggests that green bonds certified by third 
parties improve the environmental footprints of firms 
(but are issued at a premium over ordinary bonds and 
are held more closely).32 Certification is thus a criti-
cal mechanism of green bond market governance.33 
Given the lack of standardization in the field, some 
governments and international organizations are 
stepping up, as with the European Union’s consulta-
tion on the establishment of a Green Bond Standard.34

Additional efforts are under way to scientifical-
ly assess the impact of green bonds and other sus-
tainable investments, given the phenomenon of 

Figure 5.3 Financial intermediaries hold an increasing share of savings on behalf of households in the 
United States

Source: Braun 2020.
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greenwashing — unverifiable assertions by some firms 
about the sustainability of their investments. Specifi-
cally, the environmental performance of green bonds 
can be more accurately assessed by metrics on their 
outputs, outcomes and impacts. For wastewater treat-
ment these criteria would cover the volume of waste-
water treated (in cubic metres per day), reductions in 
pollutant concentration in affected water (milligrams 
per litre), the size of downstream beneficiary popula-
tions (in thousands) and the length of improved fish 
habitat stream (kilometres).35

One reason that incentives are changing in finan-
cial markets is the growing realization that finan-
cial assets are themselves vulnerable to the risks of 
climate change. A 2015 study projects that climate 
change will pose a risk of cumulative losses until 2100 
that could range from $4.2 trillion to $43 trillion.36 A 
more recent report estimates that more than half the 
world’s GDP — around $44 trillion — is either moder-
ately or highly dependent on nature and eco services.37 
Climate risks are now being incorporated even in 
mutual funds that aggregate government debt, with 
one firm recently launching an exchange-traded fund 
focused on sovereign bonds, which weights coun-
tries based on their climate change risk. Two sover-
eign bond indices, one weighted by climate risk and 
the other unweighted, show significant differences 
in the weights of different countries, based on the 
assumption that climate change can substantial-
ly affect governments’ finances and therefore their 
creditworthiness.38

Engaging financial and monetary authorities

Financial and monetary policy to manage climate 
risks — and to shape incentives for financial players 
and investment more broadly — has been increasing 
(spotlight 5.1). Central banks can reduce both finan-
cial and climate risks, since many of them are hybrid 
institutions, combining public and private elements. 
The Network for Greening the Financial Sector, 
launched in 2017, comprises central banks and su-
pervisors working together to help countries cope 
with the economic and financial impacts of climate 
change. A recent network report analysing the risks 
in mitigating climate change found that costs can be 
lowered if the transition starts early and is orderly.39

Central banks can deploy several tools to cope 
with such risks, including adjusting interest rates or 
expanding balance sheets by purchasing bonds. Un-
fortunately, only a few central banks (12 percent of 
135 surveyed) have taken the financial risks associat-
ed with climate change into account and introduced 
mandates explicitly addressing sustainability.40 Near-
ly half the central banks have no explicit or implicit 
objectives related to sustainability. But many have 
recently started to integrate environmental risks into 
their core policy frameworks.41

Central banks can reduce both financial 
and climate risks, since many of them 
are hybrid institutions, combining 
public and private elements.

Central banks can also coordinate with govern-
ments, academia, private firms and civil society so that 
monetary policy works with fiscal, prudential and car-
bon policies to support an energy transition.42 And as 
financial regulators, central banks can monitor mar-
ket conditions (the liquidity and premiums of green 
bonds), catalyse a stable scaleup of green financing and 
identify obstacles to the emergence of green markets.43

The Finance Initiative of the United Nations En-
vironment Programme is another relevant exam-
ple.44 This partnership with 300 global financial 
actors — including banks, investors and insurance 
companies — mobilizes private finance for sustainable 
development. Its goal is to make the global financial 
sector fit-for-purpose in serving both people and the 
planet. The partnership supports several principles 
for the global financial sector, including:
• Principles for responsible banking, covering a third 

of all global banking.
• Principles for sustainable insurance, covering 

25 percent of the world’s insurance firms.
• Principles for responsible investment, covering 

50 percent of the world’s institutional investors.
The Financial Stability Board, an international 

body that advises key institutions of the global finan-
cial system, created the Task Force on Climate-Re-
lated Financial Disclosures to help companies 
voluntarily disclose climate-related financial risks to 
their lenders, investors and insurers (box 5.1).

The Group of Thirty recently published a report on 
mainstreaming the transition to a net-zero economy, 
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exploring how the decisions of investors, financial 
institutions, regulators and governments will affect 
sustainability in the short and medium terms. Those 
decisions are important not only for the planet but 
also for the sustainability of economies. The report’s 
recommendations can accelerate countries’ transi-
tions to net-zero emissions and improve their long-
term economic and financial prospects.45

The International Monetary Fund’s Global Finan-
cial Stability Report went even further, suggesting 
that companies be mandated to disclose their cli-
mate risk exposure because voluntary efforts were 
not enough.46 That view is based on the major fi-
nancial market failure of inadequate representation 
of climate risks in asset prices and financial bal-
ance sheets. This lack of transparency implies that 
investments affected by climate risk are de facto 
subsidized.

The European Central Bank president recently 
questioned the principle of market neutrality — where 
central banks purchase assets that mirror the compo-
sition of the bond market on the grounds that trusting 
markets that do not price in climate change and its ef-
fects is increasingly risky.47 And the US Federal Re-
serve Board issued a report concluding that climate 
change increases the likelihood of dislocations and 
disruptions in the economy, which in turn are like-
ly to increase financial shocks and financial system 
vulnerabilities.48

The Bank for International Settlements — an in-
ternational organization coordinating financial 
and monetary cooperation among central banks — 
points out that integrating the analysis of risks re-
lated to climate change into existing monitoring 
of financial stability is particularly hard. Climate 
change has physical, social and economic dimensions 

Box 5.1 The Task Force on Climate-Related Financial Disclosure

The Task Force on Climate-Related Financial Disclosure is a voluntary market-led initiative for firms to 
disclose pertinent and prospective information on potential financial impacts of climate change.1 It 
comprises commercial companies from various sectors, financial entities and investment fund manag-
ers. They bring to the present the issues arising from future climate change (through the analysis of 
various possible scenarios) and emphasize risks and opportunities related to the transition to a lower 
carbon economy.

The task force’s motivation is to give investors and external stakeholders a basis for properly valuating 
assets and investment projects. That would better guide the market in mobilizing financial resources to 
facilitate the transition to more sustainable and resilient activities.

The task force invites companies to disclose estimates of three impacts of their production processes: 
direct emissions generated by the companies (scope 1), indirect emissions (scope 2) and emissions gen-
erated throughout the entire value chain, backwards through suppliers and outsourced processes and 
forward to the companies’ consumers and distribution logistics (scope 3).

The task force’s 2019 progress report recognizes the difficulty of revealing information on environ-
mental sustainability and identifying valid scenarios to carry out its analysis and make forecasts. It also 
recognizes that the first steps in this direction are only just being taken, that the methodologies for 
evaluating the financial risk spreads between green and brown assets are incipient, that the data are 
limited and that there are no common standards.

However, surveys by the task force indicate that the number of companies implementing its recom-
mendations is increasing and that the main motivations are the reputational benefit and the pressure 
from investors to provide information on climate-related risks and to recognize how important they are 
or will be. Financial regulators and supervisors are expected to require that the recommended disclo-
sures be formally incorporated in company reports. Risk-rating firms may also soon begin to incorporate 
the disclosures in their evaluations. The (UK) HM Treasury (along with the Bank of England and other 
regulators) issued a roadmap towards mandatory climate-related disclosures in line with the task force 
recommendations for all major UK companies and financial institutions by 2025.2

Notes
1. Bernal-Ramirez and Ocampo 2020; TCFD 2019. 2. United Kingdom HM Treasury 2020.
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characterized by radical uncertainty and involves 
complex dynamics.49

Traditional backward-looking risk assessments are 
thus insufficient for predicting how climate risks will 
evolve. “Green swan” risks are climate-related events 
that could create extreme financial disruptions and 
cause future global financial crises.50 Central banks 
can help both by developing forward-looking risk as-
sessment tools and by coordinating systemwide pol-
icies to mitigate climate change. Examples include 
developing new international financial mechanisms, 
integrating sustainability into accounting and finan-
cial practices and pricing carbon.

The Sustainability Accounting Standards Board, 
an independent body, ratifies accounting standards 
to better reflect the impact of various economic pro-
cesses on sustainability. A current project involves 
assessing the interest of investors in incorporating 
risks and opportunities related to the use of plastic in 
standards for the paper and chemicals industries. As 
regulations and consumer preferences for packaging 
shift away from plastic, this line of research can help 
investors more accurately assess the risks and oppor-
tunities of investing in these industries.51

The SDG Impact Standards for private equity, debt 
and venture capital funds can help their managers 
consider the positive or negative effects of invest-
ment practices on people and the planet. The four 
standards focus on strategy and purpose, operations 
and management, transparency and performance re-
porting, and governance practices.52

Impact investing is another recent innovation in 
investments related to social or environmental aims. 
For example, social impact bonds pay returns to in-
vestors depending on prespecified social or environ-
mental objectives. More than 80 such bonds have a 
total investment value of $375 million.53 Especially 
when the costs of a project cannot be covered with 
private benefits — the bonds allow governments or 
other entities interested in social benefits to support 
a positive net present value for investors, which tradi-
tional debt financing cannot.

Multilateral development banks are also very im-
portant in the ecosystem of climate finance. In 2019 
they accounted for $61.6 billion in climate financing, 
67 percent of which was invested in low- and mid-
dle-income countries. More than three-quarters of 
the total financing was directed at mitigating climate 

change. The remaining quarter went to climate 
change adaptation.54

Finally, a recent trend in investment and credit 
analysis involves taking into account environmental, 
social and governance criteria in assessing risk, re-
turns and impact. Environmental, social and govern-
ance analysis allows the identification of emerging 
risks to credit quality as well as the preparedness of 
firms to cope with such risks. This can reduce portfo-
lio risk as issues in these areas can often cause sud-
den changes in regulation and consumer tastes, so 
incorporating them into investment strategies re-
duces exposure to such risks — which may be rare but 
could be very large.55

In contrast to the specialized sphere of green 
bonds, environmental, social and governance invest-
ing is becoming part of mainstream processes, espe-
cially for investors in fixed-income products.56

Making choices during the response to and 
recovery from the Covid-19 pandemic

Financial and monetary authorities are playing a cen-
tral role during the Covid-19 pandemic. Their choices 
shape incentives that can encourage a transitioning 
to a net-zero emissions economic system and reduc-
ing socioeconomic inequalities (box 5.2; see also spot-
light 5.2).57

Financial and monetary authorities are 
playing a central role during the Covid-19 
pandemic. Their choices shape incentives 
that can encourage a transitioning to a 
net-zero emissions economic system and 
reducing socioeconomic inequalities.

It has been argued that, in addition to aligning 
banking business models with a green and inclusive 
recovery, financial institutions can support this pro-
cess in four ways. First, they can rebuild public trust 
by supporting households and firms through the dif-
ficult process of recovery. Second, they can more 
closely align shareholder engagements with the 
broader interests of all stakeholders, such as custom-
ers and staff. Third, the banking sector can focus on 
helping small businesses, workers and communities. 
Fourth, banks can offer new products and services so 
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that households and firms can save and invest in ways 
that support that transition.58

More broadly, the response need not stop at 
supply-side solutions for shifting economies and 
technologies; it can also pursue demand-side trans-
formations in societies and human behaviours. 
The starting point could be human aspirations — 
individual or communal — that by interacting with 
economic and energy processes aggregate into 
changes at scale. This broadened approach also calls 
for knowledge to be codeveloped with people from 
marginalized communities.59

A review of 130 studies relating to green and in-
clusive recoveries highlighted several options that 
would encourage structural reforms supportive of 
this transition:60

• Increasing the price of carbon dioxide and reduc-
ing carbon subsidies that harm the environment.

• Removing regulatory obstacles to green invest-
ments and introducing such regulatory require-
ments as a minimum quota for electric cars.

• Offering training and continuing education pro-
grammes for people who lost or will lose their jobs.

• Making the financial system sustainable by pricing 
environmental risks into investment and lending 
decisions.

• Increasing corporate transparency in reporting 
on social and environmental aspects of their 
operations.
Otherwise, fiscal measures of countries recovering 

from the Covid-19 pandemic could entrench the fos-
sil fuel–intensive economic system. A recent survey 
of 25 major fiscal recovery packages assessed their 
implementation speed, economic impact, potential 
for climate impact and overall desirability. Several 
policies had a high potential for both economic and 
climate impact: investing in education, training and 
natural capital; green physical infrastructure; green 
research and development; and energy efficiency ret-
rofits for residential and commercial purposes. But in 
low- and middle-income countries investing in rural 
support was seen as more important than clean re-
search and development.61

Box 5.2 The Covid-19 pandemic and a green recovery

By José Antonio Ocampo and Joaquín Bernal

The Covid-19 pandemic has provided vivid evidence of the fragility of global systems and raised aware-
ness of the possible shocks for the global economy in reaching tipping points if nothing is done to reduce 
greenhouse gas emissions. The pandemic and climate change both affect human lives and economic 
wellbeing, and both have a substantial negative distributional impact. They have both also made 
evident the need for policymakers to cooperate on building more holistic approaches to identify and 
manage global risks that have been neither fully considered nor priced in a framework of multilateral 
cooperation.1

The time is now for national and international authorities to take climate change into account in 
engineering a green recovery to the pandemic. Their coordination is needed, alongside business and 
civil society, to align their response measures with the Paris Agreement and the Sustainable Develop-
ment Goals.

A wide variety of policy actions can be taken in this direction. Reducing the carbon footprint by pro-
moting sustainable investments, with a longer term view of returns on investment projects that includes 
putting a floor on the carbon price (or reducing emission ceilings), phasing out subsidies to carbon-
intensive sectors and conditioning support for businesses to survive the current crisis on their moving 
towards a more sustainable future. And for financial and monetary policy, authorities could advance 
climate-related prudential regulation and supervision to minimize financial institutions’ climate-related 
risks. They could also adopt ecological accounting frameworks, with the possible obligation of all agents 
to disclose their exposure to brown activities. And they could have central banks more accurately reflect 
climate risks in their balance sheets and operations.

Note
1. Pereira Da Silva 2020.
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For the Group of 20 countries the recovery from the 
Great Recession offers useful lessons, pointing to the 
need for much more than short-term fiscal stimuli. 
A green and inclusive transition would require long-
term commitments (5–10 years) for reforming pricing 
and public spending. Correctly pricing pollution and 
carbon emissions and removing subsidies for fossil 
fuels can accelerate the transition process, lower its 
cost and yield resources for public investment. Public 
spending could prioritize developing smart grids and 
transport systems, supporting private sector efforts in 
innovating and green infrastructure, and investing in 
sustainable cities and networks of charging stations.62

Indeed, some policies can help countries face both 
the Covid-19 pandemic and climate change. La-
bour-intensive green infrastructure projects, planting 
trees, lowering labour taxes and pricing carbon emis-
sions can boost economic recovery from the pandem-
ic. Helping some low-emission yet labour-intensive 
service sectors such as restaurants, culture, educa-
tion and health care can help fight climate change.63 
Some proactive measures are being taken, such as 
the European Union’s €750 billion recovery package, 
which includes support for wind energy. 64

Shifting prices, changing minds

Greenhouse gas emissions continue to rise, with no 
sign of peaking.65 The overall emissions gap is wide — 
in 2030 annual emissions need to be 15 gigatonnes of 
carbon dioxide equivalent lower than what countries 
have collectively committed to in order to meet the 
2 degrees Celsius goal and 32 gigatonnes of carbon 
dioxide equivalent lower for the 1.5 degrees Celsius 
goal.66

Regulations and pricing are both essential and can 
be self-reinforcing in reducing emissions. In fact, the 
majority of environmental policies around the world 
take the form of regulation.67 Designing effective reg-
ulations on, for example, air quality, land use or de-
forestation and setting emissions standards can play 
a broader role in bringing about technical advances to 
deal with carbon emissions. What began as efforts in 
California to address smog eventually turned into a 
national-scale regulatory effort in the United States, 
with the creation of the US Environmental Protection 
Agency (1970), the Clean Air Act (1970) and its even-
tual amendments. Despite initial resistance from 

automobile companies and complaints that technol-
ogy to meet the demanding regulations on automo-
bile emissions did not exist, these regulatory actions 
eventually spurred technological innovation to meet 
the regulatory standards.68 This shows that regulation 
can not only lead directly to reductions in emissions 
but also drive technological change.69

The overall emissions gap is wide — in 2030 
annual emissions need to be 15 gigatonnes of 
carbon dioxide equivalent lower than what 
countries have collectively committed to in 
order to meet the 2 degrees Celsius goal and 
32 gigatonnes of carbon dioxide equivalent 
lower for the 1.5 degrees Celsius goal.

Reflecting the social costs of emissions in carbon 
prices could dramatically shift incentives for what is 
consumed, produced and invested in — helping cor-
rect what Nicholas Stern has called the greatest mar-
ket failure in history.70 Such a change would shift 
incentives in a decentralized way, giving societies 
and economies new parameters for determining how 
to steer creativity and innovation and which firms 
and economic activities are viable and potentially 
changing behaviours ranging from how people move 
around to what they eat.

Pricing carbon: Potential and reality

Advancing carbon pricing — having market prices for 
carbon that more closely reflect the social costs of 
emissions — can be achieved in various ways, includ-
ing cap and trade programmes or carbon taxes. A 
cap and trade programme sets the maximum allow-
able emissions and lets emissions permits be traded. 
Companies receive a certain amount of permits — 
low emitters sell their permits to high emitters at a 
price that emerges from the exchanges. The market 
mechanism sets the price. For carbon taxes govern-
ments set a tax on emissions, making their price more 
closely reflect social costs to discourage reliance on 
fossil fuels. The world now has 61 carbon pricing pro-
grammes, 48 of them national,71 covering 20 percent 
of global greenhouse gas emissions. But less than 
5 percent of them are priced at levels consistent with 
reaching the Paris Agreement goals.
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Setting a carbon price is highly contentious. Theo-
retically the price of carbon should be equal to the so-
cial cost of carbon, in order to limit emissions to the 
desired level and increase the relative price of high- 
emissions products. In 2016 the Interagency Working 
Group on the Social Cost of Carbon — a partnership of 
US government agencies — estimated the social cost 
of carbon at $51 per tonne. That year, at the recom-
mendation of the 22nd session of the Conference of 
the Parties, a high-level commission on carbon prices 
was established to guide countries in developing car-
bon pricing instruments.72 The commission — through 
consultation with experts in the field — concluded 
that the price should be at least $40–$80 per tonne of 
carbon dioxide by 2020 (and $50–$100 by 2030), ac-
companied by a supportive policy environment to be 
effective.73 Yet in 2020 only four countries had a price 
above $40 (table 5.1). (See also chapter 7 for more on 
estimates of the social cost of carbon.)

Only a few countries report substantially lower 
emissions after introducing carbon prices, likely be-
cause the prices are too low. Part of the reason is that 
it is politically difficult to raise prices to levels that 
could make deep decarbonization possible.74 But car-
bon pricing alone may not work, or have political sup-
port, if people lack alternatives and are simply asked 
to bear a higher burden. So carbon pricing would be 
best implemented as part of a broader set of policies 
and programmes that can elicit wider public support 
and greater behaviour changes (box 5.3).

Sweden has the highest price, $138 a tonne. Carbon 
prices were set in 1991 with tax rates increasing over 
time, which disincentivized high emissions in homes 
and industries.75 The government of Sweden also re-
duced taxes in other sectors, such as labour taxes, to 
balance the rising costs due to higher energy taxes. By 
2017 emissions were 26 percent lower than in 1991, 
while the economy was 75 percent larger.76 Fossil 
fuels for heating have been slowly phased out, down 
85 percent since 1990 and now only 2 percent of total 
emissions. In 2013 the United Kingdom introduced 
carbon taxes on electricity produced from coal. The 
tax rate was increased to $18 per tonne of carbon by 
2015 and led to the gradual reduction of coal-fuelled 
electricity from 40 percent to 3 percent by 2019.77

Public acceptability of carbon prices is key.78 Well 
designed carbon pricing programmes can help 
counter adverse distributional effects through 

redistributive efforts (transfers or public services, 
including public transport) or pay for equivalent tax 
cuts in other areas to compensate for higher energy 
prices, which can boost public support.79 These pro-
grammes could include cash transfers, labour tax 
cuts, carbon dividends or installation of clean en-
ergy equipment such as rooftop solar, solar heating 
or biogas or distribution of energy-efficient stoves.80 
When carbon taxes are part of more comprehensive 
policies to curb emissions, they become more widely 
supported. Transparency and clear communications 
on how these revenues are used also boosts accepta-
bility among the public. Tax progressivity may also 
matter at the international level. The world’s 10 larg-
est emitters account for 45 percent of total emissions 
while the bottom 50 percent account for only 13 per-
cent.81 This highlights the dual challenge of curbing 
emissions and addressing environmental inequality. 
However, the distributional impact of carbon pricing 
across countries is not determined by emissions level 
or income alone, with great heterogeneity across 
countries, even in the same income group, depend-
ing on the structure of their economies and trade 
patterns.82

Public acceptability of carbon prices is key. 
Well designed carbon pricing programmes 
can help counter adverse distributional 
effects through redistributive efforts 
(transfers or public services, including public 
transport) or pay for equivalent tax cuts in 
other areas to compensate for higher energy 
prices, which can boost public support.

There is also concern that carbon pricing will af-
fect the competitiveness of the private sector. But 
the impact on the economy is expected to be posi-
tive, as highlighted in spotlight 5.3. Economists sug-
gest that carbon taxes will in fact spur technological 
innovation and advance large-scale infrastructure 
development.83 In British Columbia, Canada, the loss 
of industrial competitiveness hurt only a few compa-
nies. The region is now home to a thriving community 
of 200 clean energy producers generating more than 
$1.7 billion in total revenue.84 Carbon pricing creates 
long-term competitiveness by lowering costs, increas-
ing efficiency and enhancing product quality.85 And as 
it pushes markets towards newer forms of technology, 
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Table 5.1 Carbon prices vary and are much lower than estimated social costs of emissions

Country or subregion

2020 price  
($ per tonne of 

carbon dioxide)
Year of 

implementation

Greenhouse gas emissions covered in the jurisdiction

Million tonnes of 
carbon dioxide Percent

Carbon taxes

British Columbia (Canada) 30 2008 42 70

Chile 5 2017 58 39

Denmark 28 1992 25 40

Finland 73 1990 40 36

France 53 2014 171 35

Iceland 31 2010 1 29

Ireland 31 2010 32 49

Latvia 11 2004 3 15

Mexico 3 2014 378 46

Norway 60 1991 47 62

Poland 0 1990 17 4

Portugal 28 2015 23 29

South Africa 7 2019 512 80

Sweden 138 1991 44 40

Emissions trading systems

Alberta (Canada) 22 2007 132 48

Australia 11 2016 344 50

Beijing (China) 13 2013 85 45

California (United States) 17 2012 375 85

Chongqing (China) 2 2014 122 50

European Union, Iceland, Liechtenstein and Norway 31 2005 2,255 45

Fujian (China) 4 2016 200 60

Guangdong, except Shenzhen (China) 4 2013 367 60

Hubei (China) 4 2014 208 45

Kazakhstan 1 2013 182 50

Korea, Republic of 18 2015 489 70

Massachusetts (United States) 8 2018 15 20

New Zealand 23 2008 45 51

Quebec (Canada) 17 2013 66 85

Regional Greenhouse Gas Initiativea 6 2009 108 18

Saitama (Japan) 6 2011 7 18

Shanghai (China) 6 2013 170 57

Shenzhen (China) 5 2013 61 40

Switzerland 20 2008 6 11

Tianjin (China) 4 2013 118 55

Tokyo (Japan) 6 2010 13 20

a. A cooperative effort among the US states of Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, Ver-
mont and Virginia.
Note: The sources of carbon emissions covered vary largely across countries. When implementing carbon prices, policymakers often start with the power sector and 
large industrial firms but exclude other emissions sources such as energy-intensive manufacturing.
Source: Human Development Report Office based on data from the World Bank Carbon Pricing Dashboard.
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Box 5.3 Impediments to effective carbon pricing mechanisms

By William Gbohoui and Catherine Pattillo, Fiscal Affairs Department, International Monetary Fund

While carbon pricing is the most well known climate change mitigation tool, it is not generating invest-
ment at the pace and scale needed for transition to a cleaner energy system.

To maximize the efficiency of carbon pricing, several market impediments and government failures 
need to be addressed:
• Knowledge spillovers. Knowledge and research and development in renewable investment cannot 

be left only to the private sector, as they are public goods to some extent. Spillovers from research 
and development and technology diffusion could prevent companies from capturing the entire re-
turn of their investment, leading to suboptimal investment in the absence of public support. While 
these spillovers are common to emerging technologies — and may be addressed to some extent by 
intellectual property protection and other regulations — public research and development support 
and targeted fiscal incentives (such as capital grants, tax credits and feed-in tariffs) are warranted 
to stimulate private investment in long-lived, low-carbon technologies whose future returns are un-
certain because of changing mitigation policies. For example, setting carbon prices while providing 
public research and development spending in renewable technologies has proven successful in 
mobilizing investment in emerging markets.1

• Entry barriers. Economies of scale and sunk costs favour established traditional technologies be-
cause energy-efficient power generation and renewable energy often involve higher upfront costs 
(such as the fixed costs of setting up factories, assembly lines and supply chains for parts of elec-
tric vehicles) and larger uncertainties, deterring firms from investing until they are confident of the 
market size of clean technologies. Thus, public support and regulations (for example on renewable 
generation shares) that provide more certainty on demand for clean technologies are critical. For 
example, banning incandescent lights bulbs could ensure that the demand for efficient LED light 
bulbs is sustainable and promote the development of affordable and highly efficient LEDs.

• Network externalities. Coordination failures could prevent market forces alone from deploying inter-
locked network technologies in which additional infrastructure needed for one investor can benefit 
other firms, as with electric vehicles and charging infrastructure. Public investment in such infra-
structure as robust power grids and charging stations for electric vehicles, as well as international 
coordination, would be essential.

• Market distortions and government failures. Lack of information; misalignment across policies, 
regulations and markets; and unsuitable investment conditions hamper investment in renewables. 
Regulations that improve information disclosure about product energy efficiency or carbon con-
tent could allow agents to make informed choices and boost adoption of low-carbon technologies. 
Regulations that impose disproportionately higher costs on new entrants — such as the 2015 rule 
in Canada that requires investment in carbon capture and storage in new coal plants while al-
lowing long adjustment periods for existing firms — are a deterrent.2 Removing inconsistent policy 
incentives, such as simultaneously subsidizing renewables and fossil fuels, will be crucial for public 
credibility and support for the transition to low-carbon energy.

• Financial market imperfections. Incomplete and imperfect capital markets, long-run uncertain-
ties, political risks and insufficient knowledge to assess low-carbon projects hamper their financ-
ing. Crucial to addressing financial sector short-termism and mobilizing private financing are 
financial instruments (prototype green bond contracts and benchmark indices of environmentally 
friendly securities) that reduce the risk-weighted capital costs of low-carbon investments and re-
balance risk perceptions between low-carbon and brown projects, along with regulations to 
encourage disclosure of stranded asset risks in fossil fuels.3 Also needed are shifts in the portfo-
lio choices of central banks and institutional investors and further participation of multilateral or 
national development banks to act as trusted conveners to bring in other financing institutions. 

 (continued)
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it also incentivizes education gains and skill-based de-
velopment, which advances development.86

Despite the implementation challenges, the evo-
lution towards carbon pricing continues around the 
world. Building on its regional experience, China 
launched its first National Energy Trading System in 
2017.87 The programme, linked to the country’s na-
tionally determined contributions under the Paris 
Agreement, covers 3 billion tonnes of carbon diox-
ide from the energy sector, making it the world’s 
largest, nearly twice the size of the next largest 
(the EU Emissions Trading System).88 China’s pro-
gramme is expected to affect 30 percent of national 
emissions.89

Canada’s new Pan-Canadian Framework on Clean 
Growth and Climate Change enacted a nationwide 
tax on oil, coal and gas, starting at $15 per tonne of 

carbon dioxide in 2019 and rising to $38 by 2022.90 
The initiative aims to be revenue neutral by returning 
all the proceeds to households and businesses as re-
bates, thereby strengthening public acceptability and 
minimizing regressive impacts of the tax.

Interest in and momentum for market mechanisms 
to manage carbon are increasing across Africa. More 
than 34 countries have indicated an interest in mar-
ket mechanisms for their nationally determined con-
tributions.91 Many international entities are providing 
knowledge and capacity-building support to devel-
op the enabling conditions for these tools. South Af-
rica is the only country in the region with a carbon 
pricing programme. Since less than half of Africa is 
electrified, the technology and resources used to ex-
pand electricity will have a huge bearing on future 
emissions.92

Box 5.3 Impediments to effective carbon pricing mechanisms (continued)

• Distributional effects. Carbon pricing will inevitably increase energy prices, at least in the short 
term, and could affect consumer purchasing power. Complementary policies are needed to protect 
the most vulnerable (households, regions and businesses), to ease their transition and to overcome 
resistance and opposition (from specific groups, such as owners and employees in the coal industry 
and fishers and farmers who depend on diesel).4

Policies to overcome the bottlenecks should be appropriately designed, scaled and targeted but 
should remain flexible. Governments should avoid policies that lock in particular technologies, fuel 
choices and technology-specific targets.5 In this respect, fixed subsidies per kilowatt-hour of renewable 
energy are more flexible than investment-based incentives, regulations that force the adoption of new 
technologies regardless of their future costs and feed-in tariffs that guarantee minimum prices per 
kilowatt-hour but do not permit supply responses to changing market conditions.6

Governments should increase research and development support initially and then gradually 
reduce support once technologies are widely deployed and used by firms and households.7 As renew-
able-based electricity approaches cost parity with fossil fuel–generated power, subsidies could be 
shifted from research and development to deployment and then progressively phased out. Support-
ing upstream development and manufacturing of clean technologies tends to be more cost effec-
tive than supporting downstream consumption because upstream providers face less competition.8 
While conditioning agricultural subsidies on adopting environmentally friendly practices can help 
reduce negative environmental impacts, removing environmentally harmful subsidies could prove 
more effective.

Today’s historically low interest rates combined with the need to kickstart the global economy of-
fer a unique opportunity for governments to transition to low-carbon pathways. Governments could 
attach green strings to fiscal supports — bailouts, grants, loans, tax breaks or equity purchases — to 
push industry towards a viable low-carbon future. To further incentivize companies to adopt cleaner 
technologies, stimulus packages could consider provisions to convert the type of aid provided — loans 
can be converted to equity, and grants to loans — if climate change–related conditions are not met.

Notes
1. Ang, Röttgers and Burli 2017. 2. OECD 2017. 3. Bhattacharya and others 2016. 4. Stiglitz and others 2017. 5. See, for example, IMF 
(2019) and OECD (2017) for simulation outcomes. 6. Pomázi 2009. 7. IMF 2019. 8. Acemoglu and others 2012; Acemoglu and others 2016. 
9. Fischer 2016; Requate 2005. [Where is note 9 in box?]
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As noted earlier, an important step towards shift-
ing incentives in addition to carbon pricing is remov-
ing fossil fuel subsidies. But the sharp decline in fossil 
fuel consumption during the Covid-19 pandemic in 
2020 will lead to an estimated $180 billion decline in 
fossil fuel subsidies, a drop of 43 percent, compared 
with 27 percent in 2019.93 As noted above, this peri-
od of low fuel and energy consumption provides for 
a favourable context to make a decisive move towards 
phasing out fossil fuel subsidies.94

Making biodiversity economically visible

As chapter 2 noted, biodiversity is being lost at 
an alarming rate.95 The latest Intergovernmental 
Science- Policy Platform on Biodiversity and Eco-
system Services report found that 1 million species 
are threatened with extinction, many within a few 
decades.96 Stocktaking of progress by the Glob-
al Biodiversity Outlook suggests that the world has 
not achieved a single one of the Aichi Biodiversity 
Targets.97

Changing incentives to preserve biodiversity is dif-
ficult given the complexity of the fabric of life. A key 
challenge is that biodiversity remains undervalued 
in current markets, despite the increasing appreci-
ation of its contributions to people — thanks to such 
initiatives as The Economics of Ecosystems and Bi-
odiversity,98 the European Union’s Mapping and As-
sessment of Ecosystems and Their Services99 and the 
comprehensive mapping of nature’s contributions to 
people.100 In turn, better measurement of policy in-
terventions is crucial (spotlight 5.4).

Changing incentives to preserve biodiversity 
is difficult given the complexity of the 
fabric of life. A key challenge is that 
biodiversity remains undervalued in 
current markets, despite the increasing 
appreciation of its contributions to people .

Incentives to preserve biodiversity can assume dif-
ferent forms — and need not be shaped only through 
the recognition of the benefits that the biosphere and 
its diverse ecosystems bring to humans. As the path-
breaking Economics of Ecosystems and Biodiversity 
initiative argued, where there is strong recognition of 

the fundamental dependence of people on the diver-
sity of life, through cultural or spiritual values, there 
is no need to invoke benefits.101 For instance, the 
preservation of natural parks that host wildlife has 
benefitted from the shared value that society puts on 
them, without any incentive linked to prices. But ap-
preciating the benefits and vast economic values that 
ecosystems provide can help change incentives.

Consider how our understanding and valuing of 
wetlands has changed over time. Wetlands were his-
torically considered places that bred diseases (such 
as malaria and yellow fever) and were to be avoided. 
Now science has established that wetlands are rich 
ecosystems that serve as habitats for diverse species 
and provide a variety of services such as wastewater 
treatment, flood protection and removal of excess 
nitrogen and phosphorous from water. And they are 
a rich food source for a variety of animals, birds and 
plants as well as a shelter for migratory animals.102 
Pantanal, the largest wetland in the world, is a rich 
ecosystem that spans Bolivia, Brazil and Paraguay 
and is home to 4,700 species. Attracting many tour-
ists and contributing to soybean production and cat-
tle farming, the economic activities in this wetland 
generated $70 billion in 2015.103

Valuing biodiversity has also taken on much po-
litical importance in several countries. In 2020 the 
United Kingdom’s Chancellor of the Exchequer 
commissioned an independent global review of the 
economics of biodiversity. It analysed the sustaina-
bility of the services we receive from nature and what 
needs to be done to safeguards the world’s natural 
wealth. An important reminder of the report is that 
human actions are derived from human knowledge 
and understanding of our nature.104 Echoing the dis-
cussion in chapter 4, part of the problem in under-
valuing nature results from our perceptions, shaped 
in part by what we are taught as children. The report 
suggests starting with reforms in the education sys-
tem that deepen the appreciation and understanding 
of nature from a young age. Growing urbanization 
has detached us and our children from nature, and 
major changes in behaviour and social norms would 
come from bringing this understanding into our nur-
turing and education systems.

Historically, governments have regulated biodiver-
sity conservation by protecting key habitats. About 
15 percent of the earth’s terrestrial and inland water 
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and 4 percent of the world’s oceans are protected.105 
But incentives can also be harnessed to protect bi-
odiversity through a range of market mechanisms. 
Regulatory frameworks that set a cap on the impact 
on species or habitat create incentives in which own-
ers of land or habitats can exchange offsetting cred-
its with those who need to mitigate their impacts. 
Still, these mechanisms may be seen to violate ethi-
cal stances that value nature’s intrinsic and relational 
values (chapters 1 and 3).106 The design and imple-
mentation of the programmes are critical to avoid ad-
verse selection and moral hazard.
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Payments for ecosystem services provide incen-
tives for biodiversity preservation. The beneficiaries 
of the ecosystem services pay those who facilitate 
their provision (box 5.4). For example, farmers up-
stream are paid to reduce the amount of fertilizer they 
use and thus help maintain the water quality down-
stream. Beneficiaries are those farther downstream, 
such as fishers, water plants or communities, who 
make the payments. While some basic forms of pay-
ments for ecosystem services existed earlier, they 
came into the mainstream in the mid-1990s. Since 
then, payments for ecosystem services programmes 
have grown considerably, with as many as 550 around 
the world making payments of more than $36 billion.107

Enhancing international and 
multiactor collective action

For climate change and biodiversity loss, individual 
actions and even national actions will not do enough 
to ease planetary pressures. This section explores the 
challenges in activating collective action that tran-
scends borders and the possible incentives to miti-
gate those challenges.108

Chapter 4 described how learning translates to val-
ues that may turn into stable social norms. It is im-
portant to recognize the link between those norms 
and international collective action. The norms are 
not restricted to one country. Particularly in the in-
formation age, where ideas zip across borders, the 

formation of norms can transcend national borders. 
Powerful norms — whether on conserving energy, 
using electric vehicles or reducing meat consumption 
— can then galvanize global public policy. It can be 
argued that recent international agreements such as 
the Paris Agreement on climate change are responses 
to heightened concerns about climate change.

That the vast majority of countries have signed in-
ternational environmental agreements to ease plan-
etary pressures suggests that we are not confronting 
a challenge at all (figure 5.4). Clearly, what is need-
ed is not an examination of the act of signing but an 
understanding of differences in effectiveness across 
agreements — why some seem to provide stronger 
incentives than others. The Convention on Biologi-
cal Diversity was signed at the 1992 Rio Earth Sum-
mit.109 As we approach the end of the United Nations 
Decade on Biodiversity 2011–2020, progress towards 
global biodiversity targets, including those under the 
Sustainable Development Goals, has been lacking, as 
noted above.

Also important to consider: the evolution of agree-
ments and how they may embed opportunities to re-
spond to challenges, such as the flexibility that the 
Paris Agreement affords countries in approaching 
climate change.110 It is setting in motion a catalytic 
process in which past action creates fertile ground for 
future action, leading to virtuous cycles of ambition 
and national climate commitments and action.111

Despite its flexibility, the Paris Agreement is based 
on voluntary compliance and lacks an enforcement 
structure or even Kyoto Protocol–like targets for in-
dividual countries.112 This may result in freeriding, or 
some parties making little or no effort to address the 
challenges. Trade restrictions, such as those included 
in the Montreal Protocol, are a possible enforcement 
mechanism to prevent freeriding.113 They were also 
discussed for the Kyoto Protocol.114 Such restrictions 
would involve generalized tariffs imposed on coun-
tries that do not participate. This approach could give 
incentives for all countries to engage in an interna-
tional agreement to cut emissions.115

Yet such a broad-based tariff restriction may also 
face challenges (box 5.5). In 2015 the Kigali Amend-
ment to the Montreal Protocol was negotiated to 
phase out hydrofluorocarbons — a potent greenhouse 
gas — that the Kyoto Protocol did not include. With the 
trade restrictions in place, the protocol includes strong 
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Box 5.4 Payments for ecosystem services in New York and Tanzania

Land management in the Catskills for clean water supply
A programme of land management in the Catskills region of New York state is an early example of 
payments for ecosystem services. New York City’s water is regarded among the cleanest in the world, 
comparable to bottled mineral water. About 90 percent of the city’s water comes from the Catskills–
Delaware Watershed: 1.1 billion gallons are delivered every day to 9 million New York City residents.1 The 
purity and cleanliness of this water are of great significance for the healthy lives of city residents.

The search for a clean sustained source of water for the city started in the 1830s, when it was decided 
to find water farther north rather than using unreliable local sources that would have met only short-term 
needs. In the 1980s the city began to worry about the quality of various water sources, including the 
Croton River and the Catskills–Delaware Watershed. A big challenge with the Catskills area was that only 
30 percent of the land was owned by the public; the rest was used for private farming, woodlot forestry 
and tourism. Facing growing competition, Catskills farmers were using intensive agricultural practices 
and concentrated livestock management that increased pollutant runoff into soil, streams and lakes. Un-
sustainable land management and forestry, with the added pressure of a growing tourism industry and 
road construction, continued to degrade the environment, thus increasing nonpoint pollution.2 Because of 
concerns about the safety of this water, consensus began to emerge that the water needed to be filtered.

But the cost of a filtration facility was very high, estimated at $5 billion, plus annual operating costs 
of $250 million. The water authority wondered whether it might be more efficient to manage the pollu-
tion sources rather than allow the water to be polluted and then spend resources to clean it up. Many 
water regulators thought it would be too difficult to track and manage the various sources of pollution. 
Even so, the commissioner of the New York City Department of Environment Protection conducted a 
series of education sessions with local farmers and businesses during which the department expressed 
concerns and options and the farmers shared their side of the story about competition and costs.

The open consultation expanded both parties’ knowledge and understanding and allowed both to 
think collectively about solutions. A better environment with sustained local business opportunities was 
of interest for all. Eventually, the Whole Farm Program was established in the early 1990s, a proposal by 
local farmers to tackle pollution while helping local businesses thrive. Each farmer received a technical 
team to provide guidance on pollution control and advice on integrated business management. This 
enabled farmers to lower pollution without any additional costs. The city paid for the staff costs and 
capital costs for the pollution control, and farmers joined the programme on a voluntary basis, with the 
condition that at least 85 percent join within five years to ensure a critical mass for success.3

The ingenuity of this payments for ecosystem services programme enabled the city to maintain the 
high quality of its water and the region to enjoy a better quality environment. Filtration was no longer 
an issue. The model gained global recognition. Delegations from around the world, including Chile, 
Colombia, India, Ireland, France, the Republic of Korea, Singapore and Uzbekistan, have visited the 
region to learn about its innovative practices.4

Ecotourism in Tanzania
The United Republic of Tanzania is among the most biodiverse countries on the planet, and about 
38 percent of the country’s land area is protected for conservation.5 But as in many countries, concerns 
have been raised that the protected areas may not be fully respected when there are no local incen-
tives for conservation.

The Simanjiro Plains border a protected national park and are home to important wet season graz-
ing areas for wildebeest and zebra. The plains are managed mainly by the Maasai, whose traditional 
livestock practices include seasonal grazing that protects the area. But the land has come under grow-
ing pressure from smallholder farming conversion. And the plains are an attractive tourist spot with 
operators running wildlife tours. Increased smallholder farming threatens the ecosystem, resulting in 
less grazing areas for wildlife, less area for the Maasai’s traditional livestock practices and fewer op-
portunities for wildlife tourism. (continued)
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Box 5.4 Payments for ecosystem services in New York and Tanzania (continued)

A project in which tour operators pay local villages a fee for preventing agricultural production and 
illegal hunting on the plains was tested in the area of Terrat. The details of the agreement, including the 
fee level, number of instalments and who should manage the funds, were decided collectively by local 
tour operators, local villages and civil society organizations working in the area. Involving the local com-
munity was crucial for building support and ensuring compliance. Including tour operators and civil 
society organizations already known in the area created trust among the stakeholders. The fee was set 
low enough that operators could contribute but high enough to create a discretionary income stream 
for the local village. This built further support for the project, as the village could decide collectively on 
where to allocate the funds.6

The payments for ecosystem services scheme has since been expanded to other villages in the area 
and remains a model for similar projects to preserve biodiversity while supporting local economic devel-
opment and poverty reduction.

Notes
1. Watershed Agricultural Council 2019. 2. Appleton 2002. 3. See also Chichilnisky and Heal (1998). 4. Dunne 2017. 5. FAO 2016. 6.  Ingram 
and others 2014.

Figure 5.4 Most countries have ratified international environmental treaties

Note: Includes the 197 countries that are parties to the United Nations Framework Convention on Climate Change.
Source: Human Development Report Office based on United Nations (n.d.).
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incentives for compliance.116 This chapter explores dif-
ferent dimensions of what may stand in the way of 
countries coming together. It illustrates the broader 
challenges in achieving international collective action 
to ease planetary pressures and points to possible ways 
of changing incentives to encourage shared action.

Reducing uncertainty, targeting groups

One challenge related to climate change — but rele-
vant more broadly — involves uncertainties in the un-
derlying planetary processes and their implications. 
In the case of the climate system, there is uncertain-
ty about how much temperatures will increase with 
growing atmospheric concentrations of greenhouse 
gases (called climate sensitivity)117 and about possi-
ble thresholds after which the consequences of those 
increases in temperature would be catastrophic (see 
chapter 2 for more on tipping points in the Earth sys-
tem).118 Collective action is harder when uncertainty 
about this type of threshold is large, so reducing this 

uncertainty can enhance incentives to bring about 
behavioural changes to address climate change.119

When uncertainty about the threshold is large, 
abatement is a prisoner’s dilemma. Even if every 
country plays its part in reducing the risk of crossing 
a threshold, each country has an incentive to scale 
back on its abatement. By doing so, a country reduc-
es its abatement costs considerably but increases the 
chance of catastrophe only slightly. When every coun-
try faces these incentives, the most likely outcome is 
low overall abatement effort.120 But when the thresh-
old is less uncertain, incentives change: It turns from 
a prisoner’s dilemma into a challenge of coordination, 
which might be easier to achieve than cooperation.

Given the key role of the level of uncertainty, early 
warning signals can be pivotal in reducing uncertain-
ty. A Climate Risk Atlas for Developing Countries has 
been proposed to measure vulnerability to climate 
shocks.121 This international exercise could feed into 
national and regional processes to develop climate 
risk indices.122 These would then be linked to disas-
ter risk reduction plans. For developing countries this 

Box 5.5 Trade-related incentives in international treaties — credible and effective?

Leakage is one issue that international agreements confront. Suppose there is an international treaty in 
which parties agree to reduce their carbon emissions by putting in place appropriate domestic policies. 
A country that is not a party to the treaty will not adjust domestically with a carbon tax or a permits 
system, and goods imported from that country would have an unfair advantage over goods produced 
by countries that are parties to the agreement. A country that is a party might impose carbon tariffs 
on imported goods or adjust border taxes applied to imports from countries that are not parties to the 
treaty.

Border tax adjustments would neutralize the leakage. But they have to be comprehensive and 
based on emissions embedded in the production of a whole range of imported goods. They are hard 
to estimate.

Trade restrictions can also be designed to deter nonparticipation directly. This would involve broad 
restrictions, such as no trading privileges for a country that does not participate or a country that has 
joined but then is found to be in noncompliance. The problem is that this may fail to be a credible 
threat. Broadly, countries also harm themselves when they suspend the trading privileges of a country 
not joining.

If economically powerful countries do not participate in treaties or are not in compliance, these 
threats are not credible. Ending trade relations with an important trading partner is likely to be costly. 
These incentives also apply in the case of groups addressing a collective action problem in general.

Moreover, adding strong enforcement and penalties can have other consequences. Parties may 
want to water down the agreement during the negotiation in order to ensure the punishments are not 
imposed. The trade-related provisions in the Montreal Protocol were effective, turning the phasing out 
of chlorofluorocarbons into a coordination game characterized by tipping points. The effectiveness of 
across-the-board climate-related trade restrictions remains to be tested.

Source: Barrett 2008; Kotchen and Segerson 2020.
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would fill a critical gap in measuring vulnerability to 
climate change and could also act as an early warning 
system for climate shocks.
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Group-level policies, based on group performance 
rather than individual practices, could enhance in-
centives for collective action.123 In these instances 
rewards or penalties are based on rights allocated to 
a group. This can be done when group outcomes are 
more easily monitored than actions of individuals 
or countries within the group or when transaction 
costs are lower in dealing with the group. For exam-
ple, monitoring individual farms to determine the 
contribution to a water pollution problem (nonpoint 
pollution) may not be feasible. But the quality of the 
affected water body is easily monitored.

An example of group-level arrangements is collec-
tive payments for ecosystem services programmes, 
discussed above. In a study of the impact of pay-
ments for biodiversity conservation in Chiapas, Mex-
ico, communities that participated in a payments for 
ecosystem services programme had lower deforesta-
tion rates than nonparticipating communities.124 And 
Ecuadorian farmer communities that participated in 
a collective payments programme strengthened their 
grazing restrictions.125

Learning from the local level

The examples also show that a variety of mechanisms 
can provide incentives for cooperation. The challenge 
of cooperation is often framed as a tragedy of the 
commons: Actions by individuals result in socially 
suboptimal outcomes. There is at least one outcome 
that yields higher returns for all involved, but indi-
vidual choices do not produce that outcome. This has 
been used extensively for the study of climate change 
and the governance of natural resources.126 

But many examples of cooperation in managing 
natural shared resources have been documented, 

by self-organized mechanisms of incentives to over-
see common resources at small and medium scales.127 
One reason is that behaviour is driven not only by 
self-interest but also by how others behave, taking 
us back to social norms.128 This also means that the 
mechanisms are very context specific, and since they 
often are based on incentives requiring trust and reci-
procity, they may work only at smaller scales.129

But even for challenges at the global scale, such 
as climate change and biodiversity loss, much can 
be done even when global cooperation is difficult. 
As Elinor Ostrom puts it, “Rather than only a glob-
al effort, it would be better to self-consciously adopt 
a polycentric approach to the problem of climate 
change in order to gain the benefits to multiple scales 
as well as to encourage experimentation and learning 
from diverse policies adopted at multiple scales.”130

There are also benefits to addressing global chal-
lenges at the local level.131 For example, efforts to re-
duce greenhouse gas emissions also reduce particulate 
matter pollution in a city or region, providing local 
cobenefits.132 A review of 239 peer-reviewed studies 
found that the cobenefits of climate mitigation policies 
alone — reduced air pollution, enhanced biodiversity, 
increased energy security and improved water quality 
— often outweigh the mitigation costs.133 In the United 
States, among all the major Clean Air Act rules issued 
by the Environment Protection Agency over 1997–
2019, cobenefits make up a sizeable share of the mon-
etized benefits in the cost- benefit analysis.134 These 
are examples of the provision of joint goods — actors’ 
contributions provide both a public good and a private 
benefit to the contributor.135 Many mitigation actions 
entail cobenefits, which provide incentives for com-
munities to come together to invest in, say, renewable 
sources of power for household energy use. Power that 
is not needed is contributed to the network, potentially 
reducing costs for everyone. These actions also reduce 
greenhouse gas emissions. Similarly, investment in 
better waste disposal facilities generates local benefits 
and helps reduce global emissions.136 Discussions and 
initiatives at the community level matter.137

It is also important to recognize the asymmetries in 
preferences, benefits and costs across actors.138 For ex-
ample, Costa Rica has already harnessed hydropow-
er and largely decarbonized electricity production.139 
There are also differences between nation-states 
and other kinds of actors such as multinational 
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corporations and civil society organizations. National 
governments may be susceptible to political capture 
by narrow interests, with fossil fuel interests opposing 
climate action.140 Given that fossil fuel industries are 
geographically concentrated, the opposition to coop-
erative action may also be concentrated. Where those 
interests are not present or do influence power, collec-
tive action may emerge more easily.

Leveraging increasing returns: The more the merrier

Many collective action problems exhibit increasing 
returns, meaning that benefits for any actor grow as 
the number of actors that contribute expands.141 This 
changes the incentives for cooperation from where 
individual benefits are independent of the number of 
contributors (figure 5.5).

Increasing returns to actions can emerge from 
feedback loops. These can include incremen-
tal decline in costs following deployment of new 

technologies, such as green energy or new agricultur-
al processes (chapter 3). In the international arena, 
learning effects can be a powerful channel of increas-
ing returns. Denmark, for example, passed on to Chi-
na’s electric grid operators what it had learned about 
operating a grid with variable wind power.142 In devel-
oping its national emissions trading system, China 
has drawn on a great deal of international expertise.143

Increasing returns can also accrue through net-
work effects. Catalytic converters introduced in 
the 1970s dramatically reduced harmful automo-
bile emissions.144 Catalytic converters and unlead-
ed fuel are complementary technologies. After the 
technology was introduced in Germany, gas stations 
in Italy, responding to tourism business from Ger-
many, started providing unleaded fuel, making the 
eventual adoption of unleaded fuel in Italy far eas-
ier, due to the network effects.145 For electric cars, 
once a critical threshold is reached for charging sta-
tions, network benefits can help lock in the new tech-
nology. Through the choice of technical equipment, 

Figure 5.5 Catalytic cooperation with increasing returns

Note: The vertical axis represents the payoff to actor i from collective action as a function of A (how much others are contributing — the hori-
zontal axis). Without increasing returns the individual payoff to actor i from not cooperating is always higher than that from cooperating. But 
increasing returns imply that the payoffs to individual i’s actions depend on A — that is, how much has been contributed already. If increasing 
returns are strong enough, the cooperation curve intersects the noncooperation curve at a certain level of A, a tipping point occurs for coop-
eration to become strictly preferable.
Source: Hale 2020.
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some international agreements — such as the Inter-
national Convention for the Prevention of Pollution 
from Ships  — have leveraged network externalities to 
achieve international cooperation.146 Prior action can 
also change norms and political processes, pointing 
to another route to increasing returns.147

Many collective action problems exhibit 
increasing returns, meaning that benefits 
for any actor grow as the number of actors 
that contribute expands. This changes 
the incentives for cooperation from where 
individual benefits are independent 
of the number of contributors.

Recognizing and leveraging increasing returns can 
help shape more effective incentives to mobilize in-
ternational cooperation — with substantial gains at-
tained incrementally and dynamically.148 For some 
actors — state or nonstate — private benefits may be 
high enough for them to act as first movers. On cli-
mate, based on recent efforts, the European Union 
can be seen as a first mover with enough scale to trig-
ger increasing returns.149 And the actions of the first 
movers can change the parameters enough for other 
actors, both governments and firms, to also contrib-
ute to collective action.150

In this sense the Paris Agreement can be seen as 
catalytic, a pivot providing opportunities for increas-
ing returns to take hold, especially as awareness of 
the cobenefits of climate action increases. In allowing 
for voluntary, flexible national commitments while 
also bringing into the fold nonstate and subnational 
actors such as cities, regions and activist groups, it 
broadens the range of actors engaged.151 Reflecting 
the dynamic and changing nature of preferences, the 
agreement allows actors to update their pledges. It is 
thus a pledge, review and ratchet mechanism. It can 
lead to a virtuous, upward spiral of ambition.152

The risk: Increasing returns do not take hold, and 
there is a race to the bottom instead.153 But recog-
nizing the potential for increasing returns opens the 
possibility for new mechanisms to provide incentives 
for international collective action and for seeing ex-
isting agreements, such as the Paris Agreement, in a 
new light. Using the logic of increasing returns, cat-
alytic incentives to encourage unilateral, early mover 
actions and then enhance the diffusion of increasing 

returns from the actions of early movers to more re-
calcitrant actors could help reach a tipping point of 
comprehensive or near-comprehensive action. Flex-
ible, nonpunitive international agreements provide 
space for actors for whom individual benefits may 
exceed the costs of action. Allowing nonstate and 
subnational actors — including civil society organi-
zations, multinational corporations and cities — to 
demonstrate policy actions increases the likelihood 
of prodding first-mover champions, who can change 
the incentives for other to join in once increasing re-
turns take hold.

Recognizing differentiated responsibilities and abilities

Climate change is a challenge shared by everyone, 
but countries have recognized that there are differen-
tiated responsibilities. Group of 20 members account 
for 78 percent of global emissions.154 Most of the car-
bon dioxide emissions in the atmosphere today are a 
result of historical emissions from developed coun-
tries.155 And developing countries are at the receiv-
ing end of the impacts of climate change, as the 2019 
Human Development Report documented and this 
Report highlights.156 So the climate change challenge 
is fundamentally one of climate justice.157

To address these differences, the Montreal Proto-
col incorporated the principle of common but differ-
entiated responsibilities and respective capabilities, 
which recognized the unequal distribution of respon-
sibility between industrialized and developing coun-
tries.158 Developing countries were given easier initial 
limits and expected to eventually get to the same final 
endpoints as rich countries. The Kyoto Protocol took 
this a step further, with no limits on emissions from 
developing countries.159 But this may have diminished 
developed countries’ commitment to its success.160

The balancing act between designing equitable and 
efficient governance systems and the realities of in-
ternational negotiations has played out in the discus-
sions on climate change. As countries negotiated the 
post–Kyoto Protocol regime at the 15th session of the 
Conference of the Parties in Copenhagen in 2009, 
disagreements on key issues and deep mistrust led 
to a flawed and weak deal. The following years, ne-
gotiators fought their way back from the brink with 
the Cancun Agreements then the Durban Platform, 
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which laid the foundation for the Paris Agreement in 
2015. Among the key issues at stake was differentia-
tion, or the various levels of commitments by richer 
and poorer countries. This was delicately addressed 
in the Paris Agreement negotiations and paved the 
way for it to become the first universal deal and to 
launch an entirely new era of climate action.161

Innovating to enhance collective action

As noted, local leaders and stakeholders are often 
able to self-organize to manage a common resource 
through effective rules. Looking at the factors that 
make these arrangements possible may suggest in-
novations to bring about collective action at other 
scales. For instance, the sustainability of the systems 
devised depends on the quality of monitoring and en-
forcement. It also depends on actors’ willingness and 
ability to monitor one another.162

Monitoring and enforcement are also crucial for 
the success of global agreements. Many of the mech-
anisms in the Paris Agreement — including the moni-
toring and review mechanisms — have not been fully 
defined, which may hamper its effectiveness. As 
noted, the agreement is built on a pledge, review and 
ratchet structure. Parties are expected to adhere to 
their nationally determined contributions, publish 
biennial reports tracking emissions and progress to-
wards implementation and update their nationally 
determined contributions in a five-year cycle. The 
biennial reports are subject to technical review and 
feedback. This review process is expected to feed 
into a five-year global stocktaking. But many of the 
details still need to be filled in. The evolution of the 
transparency and accountability mechanisms and the 
global stocktaking could make the agreement more 
effective.163 The pledge and review process on the 
global stage would add peer pressure and help raise 
ambitions but could also empower domestic constit-
uencies by providing a hook to hold policymakers to 
account.164

In the first opportunity for countries to upgrade 
their nationally determined contributions in 2020, 
some countries have announced increased ambi-
tions. China announced that it will peak its emissions 
before 2030 and achieve carbon neutrality by 2060.165 
Saudi Arabia is setting up its first utility-scale wind 

power farm, which will be the largest in the Middle 
East.166 Japan, the world’s third largest economy, an-
nounced its commitment to net-zero emissions by 
2050.167 The Republic of Korea, the world’s 11th larg-
est economy, also committed to net-zero emissions 
by 2050.168 Their revised nationally determined con-
tributions, to be submitted by the 26th session of the 
Conference of the Parties in 2021, are expected be 
consistent with these aims. As noted above, action by 
some countries can create favourable conditions for 
others to act.

Monitoring and enforcement are also crucial 
for the success of global agreements. Many 
of the mechanisms in the Paris Agreement 
— including the monitoring and review 
mechanisms — have not been fully defined, 
which may hamper its effectiveness.

A hallmark of the Paris Agreement is that it diver-
sifies climate leadership and includes nonstate and 
subnational actors, including civil society, the private 
sector and city governments.169 All will have to step 
up their ambition and action. The United Nations 
Framework Convention on Climate Change pro-
cess continues to engage with nonstate stakeholders 
and leverages their participation, while civil society 
organizations and others can tailor their advocacy 
towards the model of national pledges, implementa-
tion and review. Many stakeholders are stepping up. 
During Climate Week 2020 some of the world’s big-
gest companies — including AT&T, Morgan Stanley 
and Walmart — adopted aggressive timetables for re-
ducing emissions. General Electric announced that 
it will no longer build new coal-fired power plants.170 
Building on the potential for multiactor engagement 
can strengthen incentives for cooperation, especially 
given the ease of global communication across peo-
ple and civil society and the economic interconnec-
tions associated with global value chains — though 
incentives to cooperate are also shaped by broad-
er geopolitical developments and the connection of 
international commitments to interests of national 
constituencies.171

Addressing inequalities can also play an instru-
mental role in enhancing incentives for cooperation. 
Inequality reduces the space for deliberative thinking 
and collective action (chapter 1). As the 2019 Human 
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Development Report noted, higher inequality is as-
sociated with less communication and information 
sharing among different interest groups.172 This re-
sults in less willingness to contribute to public goods.173 
Chapter 3 shows how inequalities parallel losses in 
biosphere integrity.174

Inequality also shapes perceptions of unfairness 
across countries. Differentiated responsibility and 
climate as justice will continue to shape the interna-
tional dialogue. Under the Paris Agreement, coun-
tries make voluntary commitments while being 
mindful of their national capacities.175 Differences 
across countries can be narrowed also with better 
access to technology and innovations that enable 
decarbonizing pathways (chapter 3). There is great 
potential for increasing developing countries’ ac-
cess to technology, credit and finance to close these 

gaps, which could also enhance incentives for 
cooperation.176

Trust and reciprocity are central to collective ac-
tion.177 Norms of trust and reciprocity, how they come 
about, what policies help promote them and how they 
can be sustained are important elements in the suc-
cess or failure of collective action. They have direct 
implications for incentives for international coop-
eration. The stronger the reciprocal preferences of 
governments, the more effective systems of pledg-
ing, reporting, reviewing and stocktaking will be. 
Addressing climate change as a challenge of justice 
and reducing inequalities within and across countries 
may enhance actors’ willingness to reduce emissions 
in a way that increases others’ willingness to do the 
same.178 This would be a more general template in 
which to frame incentives in order to enhance inter-
national collective action to ease planetary pressures.
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So far, the focus has been on norms, incentives and 
regulation.

But what can the flourishing of nature itself 
contribute to advancing human development in the 
Anthropocene?

As this chapter argues: a lot. It makes the case for 
nature-based human development and for the 
cumulative impacts that local initiatives can have at 
global levels. It highlights the contributions indigenous 
communities around the world are making every day 
to protect the planet.

C H A PT E R  6

Building nature-based human development



Social norms and incentives can be harnessed for 
transformational change, and so can a new genera-
tion of nature-based solutions — actions to protect, 
sustainably manage and restore ecosystems while 
simultaneously promoting wellbeing.1 These are a 
manifestation of people empowered in ways that en-
hance equity, foster innovation and are rooted in a 
sense of stewardship of nature (figure 6.1).

Nature-based solutions are typically bottom-up, 
with a proliferation of new initiatives in different con-
texts. They often rely on the participation and initi-
ative of indigenous peoples and local communities. 
They are implemented across countries at all levels 
of human development and are nested in social and 
economic systems, complementing human-made en-
gineered solutions.

When local becomes global

Local nature-based solutions have the potential to 
contribute to transformational change, even at the 
global level — for two reasons. First, many local and 

community decisions can add up to substantial glob-
al impact. Second, planetary and socioeconomic 
systems are interconnected, and local decisions can 
have impacts elsewhere and at multiple scales.

As an illustration of the first effect, consider how 
a set of 20 cost-effective actions across global for-
ests, wetlands, grasslands and agricultural lands can 
provide 37 percent of the mitigation needed through 
2030 to keep global warming below 2 degrees Celsius 
above preindustrial levels and 20 percent of the miti-
gation needed through 2050 (figure 6.2).2 About two-
thirds of that mitigation potential is linked to forest 
pathways.3

And for the second effect, consider the decisions 
in small-scale, coastal aquaculture — perhaps the 
world’s most vibrant food sector today, especially in 
Southeast Asia (figure 6.3).4 Coastal aquaculture puts 
stress on land (due to the need for terrestrial crops 
for feed) and on the local environment (destroying 
coastal vegetation — mangroves, in particular) in ways 
that scale up to the national or even global level (by 
incubating diseases that may spread to other species 

Figure 6.1 Nature-based solutions and the potential for a virtuous cycle between people and planet

Source: Human Development Report Office.
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Figure 6.2 Twenty nature-based solutions can provide some of the mitigation needed to restrain global warming

Source: Griscom and others 2017.
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and by using antimicrobials in ways that cause re-
sistance). But aquaculture practices that provide 
livelihoods and better address these risks can have 
regional and global benefits. This is part of the more 
general pattern of telecoupling: the global intercon-
nection of ecological and social systems (box 6.1).

A systematic approach to nature-based solutions 
can leverage their potential for large-scale transform-
ative change — what this chapter calls “nature-based 
human development.”

A systematic approach to nature-
based solutions can leverage their 
potential for large-scale transformative 
change—what this chapter calls 
“nature-based human development.”

The next section provides evidence on how 
 nature-based solutions are being implemented and 
the ways they advance human development while 
protecting ecosystem integrity. The final section ad-
dresses the potential to turn a cloud of fragmented 
solutions into an integrated system of nature-based 
human development, underscoring the role of indig-
enous peoples and local communities. This systemic 
integration requires structural support, involving the 
coordination and contributions of various actors and 
institutions so that nature-based solutions not only 
provide multiple benefits to multiple stakeholders but 
are also harnessed for transformative change at the 
global scale.

Avoiding biosphere integrity 
loss, empowering people

Nature-based solutions show that human develop-
ment can be advanced while safeguarding the in-
tegrity of ecosystems. This section describes how 
nature-based solutions are helping manage risks 
from natural hazards, improve water availability and 
quality and enhance food security.

Managing risks from natural hazards

Natural hazards such as heat waves, severe flood-
ing, storms, landslides and droughts drive risks that 
affect migration, urbanization, inequality and the 

degradation of ecosystems, including soil erosion.5 A 
hazard combined with exposure and vulnerability be-
comes a risk that can cause loss, damage and death.6 
Worldwide the number of disasters linked to natural 
hazards has increased by 75 percent over the past 20 
years.7 In the past two decades these disasters have 
affected more than 4 billion people, claiming 1.23 mil-
lion lives and causing close to $3 trillion in economic 
losses.8 Disasters are one of the main triggers of dis-
placement, with almost 23 million people displaced 
on average every year as a result of natural hazards 
in 2009–2019.9 Actions for national and local disaster 
risk reduction strategies are thus crucial, as called for 
by the Sendai Framework (box 6.2).

The role of ecosystems in reducing risks from dis-
asters has been widely recognized in recent years as 
climate change has increased the frequency, intensity 
and magnitude of natural hazards.10 In this context, 
maintaining ecosystem integrity can provide cost- 
effective measures that, if complemented by other 
policies, can enhance community preparedness and 
resilience.11 It is an investment: In the United States 
every $1 spent on preparedness saves $4 in natural 

Box 6.1. Telecoupling between Indian farmers and rainfall 
in East Africa

How do the agricultural practices of farmers in India 
affect rainfall in East Africa? The link is atmospheric 
moisture recycling, the process of evaporation in which 
water enters the atmosphere, travels along prevailing 
winds and falls as rain elsewhere. Farmers in India 
rely on groundwater for irrigation. This water then 
evaporates into the atmosphere, where it is carried 
to East Africa to fall again as rain. This process could 
be interrupted if groundwater were unexpectedly and 
rapidly drained. In other words, Indian farmers might 
unexpectedly discover that their groundwater pumps 
cannot reach the water table any longer, leaving them 
unable to irrigate their fields. This could eliminate the 
supply of evaporated water and lead to a substantial 
decline in rainfall in East Africa, with corresponding 
consequences for the productivity of local ecosystem 
services — for example, water for animals, agriculture 
and trees. Such an interruption in rainfall could also 
have regional impacts: It might trigger migration and 
conflict over resources. An unexpected outcome could 
be the loss of livestock in Somaliland.

Source: Galaz, Collste and Moore 2020.
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disaster costs,12 and the ratio is higher for flooding 
and hurricane-related disasters.

Green areas to manage extreme temperatures risk

Heat waves, a dangerous natural hazard, killed more 
than 166,000 people between 1998 and 2017. About 
125 million more people faced exposure to heat waves 
in 2016 than in 2000.13 Besides being lethal, heat 
waves can cause fatigue, nausea, dehydration and 
heat stroke and aggravate chronic respiratory dis-
eases. Patients with mental health issues could be at 
higher risk of heat-related morbidities and undesira-
ble effects of psychiatric medications.14 Risks are also 
expected from vectorborne and waterborne diseas-
es and through malnutrition, given the expected im-
pacts on food security.15

Nature-based solutions can mitigate the 
health impacts of extreme weather.

Extreme heat events are particularly severe in cities 
because they become urban heat islands. Buildings, 
roads and other structures absorb and re-emit the 
sun’s heat typically more than natural landscapes do. 
Areas with a higher concentration of these structures 
and limited greenery become islands of greater heat 
than other areas.16 Due to urban heat islands, urban 
populations, particularly more vulnerable social 
groups, face greater health risks from heat exposure 
than rural populations do.17 Nature-based solutions 
can mitigate the health impacts of extreme weather.

Cooling systems, such as air conditioning, are 
often used to cope with extreme temperatures, espe-
cially during heat waves. Since parts of the popula-
tion cannot access or afford air conditioning systems 

Box 6.2 The Sendai Framework

Disaster risk reduction has been as a global policy priority since the late 1980s. In March 2015 in Sendai, 
Japan, UN member states adopted the Framework for Disaster Risk Reduction, laying out a voluntary 
pathway for reducing risks from natural hazards during the following 15 years. The framework, fol-
lowing the Hyogo Framework for Action 2005–2015, was signed in the same year as the Sustainable 
Development Goals. Although the Hyogo Framework led to more proactive and coordinated inter-
national efforts to reduce disaster risk, the achievements were uneven across countries. The Sendai 
Framework renewed the sense of urgency with seven targets: reduce global disaster mortality, reduce 
the number of affected people globally, reduce direct disaster economic loss as a share of global GDP, 
reduce disaster damage to critical infrastructure and disruption of basic services, increase the number 
of countries with national and local disaster risk reduction strategies, enhance international coopera-
tion to developing countries and increase the availability of and access to early warning systems and 
disaster risk information.1

In the first five years of the agreement, countries were to shape national and local strategies to imple-
ment in the next 10 years. This year, 2020, is the deadline, requiring immediate and focused action to 
reduce natural disaster risk. The main challenge for the next 10 years revolves around international 
coordination, since the framework’s targets are collective.

The Covid-19 pandemic adds another layer to the challenges but can also be used as an example 
of country capacities in risk management. The Sendai Framework mechanisms and strategies for 
disaster resilience can complement and enhance current responses to the Covid-19 pandemic.2 The 
Sendai Framework treats epidemics and pandemics explicitly as biological hazards that can lead to 
disaster. Several aspects of the framework can be used in responding to biological hazards, such as 
risk assessment (to have stronger knowledge of the crisis), multistakeholder and regional coordination 
mechanisms, the resilience of critical infrastructure and the preparation of inclusive recovery plans. 
Finally, social systems and links shape community perceptions of risk,3 so community-based models 
for disaster risk reduction can be applied for Covid-19 assessment, preparedness and management, 
important in reducing deaths and losses from natural hazards.

Notes
1. Mysiak and others 2016. 2. Djalante, Shaw and DeWit 2020. 3. Scherer and Cho 2003.
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(which can triple annual energy costs for heating and 
cooling), this solution can exacerbate inequalities in 
exposure to heat waves. And air conditioning aggra-
vates the underlying cause of extreme temperatures 
by releasing heat energy into the outdoor environ-
ment of the city and hindering the natural cooling 
that happens after sunset. It creates a vicious cycle in 
which the mechanism to cope with heat waves con-
tributes to extreme temperatures.18

A viable and effective nature-based solution to 
mitigate the effects of urban heat islands is to cre-
ate, restore and protect vegetation within cities. 
Evapotranspiration draws heat from the air, natural-
ly decreasing the temperature of surrounding areas. 
Plants and trees absorb solar radiation and shade the 
ground beneath, and trees affect wind and can reduce 
heating energy in winter by shading wind. Vegetation 
also assimilates carbon dioxide and produces oxygen, 
lowering greenhouse gas concentration in the atmos-
phere.19 Thus, green spaces such as urban parks and 
forests are an effective way to both cope with the ef-
fects of urban heat islands and mitigate anthropo-
genic planetary pressures.

Conserving forests and other vegetation can 
help with both rapid- and slow-onset disasters, 
since vegetation reduces the risk of landslides 
after earthquakes and during droughts.

Multiple studies have documented the effects of 
urban green areas on cooling cities. In Nagoya, in 
central Japan, temperatures were up to 1.9 degrees 
Celsius higher in urban areas than in green areas. 
Differences were larger during the day than at night, 
and greater during the summer. In the winter temper-
ature differences fell due to the loss of tree foliage, 
which reduces shading and evapotranspiration, caus-
ing a relative increase in green space air temperature 
and a decrease in differences with urban area tem-
peratures. The cooling effect of green areas appeared 
to extend 200–300 metres from the green area into 
urban areas at night and 300–500 metres during the 
day.20 A study in London assessing the cooling effects 
of a large urban green space found that the mean tem-
perature difference between urban and green spaces 
was about 1.1 degrees Celsius in the summer — and as 
much as 4 degrees on some nights — with the estimat-
ed cooling reaching 20–440 metres into the urban 

area.21 Studies of the physiological equivalent tem-
perature, which describes human thermal percep-
tions and is used as an indicator of human comfort 
under temperature variation,22 showed considerable 
impacts of urban green spaces. In the Yunan Dynasty 
City Walls Relics Park in Shanghai, China, the physio-
logical equivalent temperature fell by 2 degrees Celsi-
us on average and by up to 15.6 degrees at 14:00 on a 
hot summer day in August. The biggest factor reduc-
ing the physiological equivalent temperature was the 
presence of high trees.23

Ecosystems for disaster risk reduction

Ecosystem-based disaster risk reduction is the sus-
tainable management, conservation and restoration 
of ecosystems to reduce disaster risk.24 Conserving 
forests and other vegetation can help with both rapid- 
and slow-onset disasters, since vegetation reduces 
the risk of landslides after earthquakes and during 
droughts.25 Wetlands are critical to regulating and 
controlling floods and drought.26 Coastal vegetation 
such as sand dunes and mangrove forests can prevent 
damage to crops by coastal storms.27

Sustainably managing ecosystems in seas, wet-
lands and rivers can boost fish stocks, support live-
lihoods dependent on fisheries, reduce the risks 
of flooding and benefit tourism and the economy. 
Oyster and coral reefs, salt marshes, dunes, barri-
er islands, floodplains, wetlands, forests and man-
groves are natural defenders and can reduce the risk 
of a hazard turning into a disaster by protecting the 
shoreline against storms, winds and erosion; bolster-
ing food security; and providing a high level of car-
bon storage.28 For example, in the Gulf of Nicoya in 
Costa Rica, where 34 percent of the mangrove forests 
are threatened by agricultural expansion,29 Conser-
vation International started a mangrove restoration 
project, building capacity and creating an education 
programme so local stakeholders could replant man-
groves.30 Other countries have recently implemented 
innovative approaches to manage risks, expanding 
the use of insurance mechanisms (box 6.3).

Ecosystem-based disaster risk reduction can be 
leveraged by empowering women, drawing on their 
risk awareness, social networking practices, exten-
sive knowledge of their communities and tasks relat-
ed to managing natural environmental resources and 
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caring for the community. In Nepal climate change is 
associated with rainfall variability that has increased 
the risk of floods, affecting water and food scarcity. 
The US Agency for International Development, in 
partnership with the World Wildlife Fund and CARE 
International, started the Hariyo Ban Program in 
2011 to help the government work with civil society to 
use existing ecosystems to build resilience to floods 
and landslides through natural resource manage-
ment groups.31 More than 12,000 women were sup-
ported and empowered to ensure their meaningful 
representation in decisionmaking, and the groups’ 
internal governance was led mostly by women 
(70 percent).32

Biodiversity contributes to resilience

Biodiversity has a role in reducing disaster risk, fos-
tering ecological resilience and enhancing ecosys-
tem protective functions and community resilience. 
For instance, seagrass ensures the generation of ox-
ygen, affects fisheries’ efficiency and captures sand, 
dirt and silt particles, thus improving water quali-
ty. Its roots trap and stabilize sediment, reducing 
erosion and buffering the coastline against storms. 
Indonesia is home to the world’s largest concentra-
tion of seagrass — more than 30,000 square kilo-
metres, 10 percent of the world’s seagrass.33 But only 
40 percent of Indonesian seagrass is healthy.34 In 

Box 6.3 The first reef insurance policy to protect coastal communities in Mexico

Hurricanes Emily, Stan and Wilma hit the Caribbean coast of Mexico in 2005, causing about $8 billion in 
damage, closing restaurants and hotels in an area whose income depends mostly on tourism.1

But one of the ports, Puerto Morelos, protected by its coral reef, suffered less damage. A healthy coral 
reef can reduce the energy of a wave by 97 percent (the reef crest alone reduces it by 86 percent),2 so 
waves are much less destructive when they reach the shoreline. Coral reefs can provide similar or better 
wave attenuation than artificial defences such as breakwaters.

But coral reefs can also be damaged or destroyed by natural hazards such as storms and by pollution, 
overfishing and bleaching — as of 2018, 50 percent of Mexico’s reefs were in poor or critical condition.3 
Since this destruction compromises the safety of coastal communities and their livelihoods, in 2018 the 
Nature Conservancy, the insurance company Swiss Re and Mexico’s state governments partnered to 
protect the coral reefs in the Yucatan Peninsula.4 Several reefs were at risk of dying because of pollution 
and storm damage.

The partnership offers an insurance solution. The state of Quintana Roo established the Coastal Zone 
Management Trust in 2018 to manage funds collected for coral reef maintenance and reconstruction. 
In 2019 the trust purchased the first coral reef insurance policy in the world.5 The policy will ensure the 
repair of coral reefs after severe storms, providing the community the financial resources to manage 
the reefs and prevent erosion to coastlines. The policy covers six municipalities and 160 kilometres of 
coastline, including the city of Cancún and the municipality of Puerto Morelos.

Key lessons of this experience are the opportunity to use financial mechanisms to protect nature and 
the importance of different stakeholders collaborating. Such initiatives have important implications for 
the 840 million people around the world who live with the risk of coastal flooding and for economies 
that rely on tourism (coral reef tourism generates $36 billion a year).6 Similar partnerships are being 
considered in Asia, Australia, the Caribbean and the United States.

On Mexico’s Caribbean coast, volunteer squads of divers are learning to repair the coral reefs that 
shield the shore. The Nature Conservancy gathered fishers, researchers, hotel owners, tour operators, 
local government representatives and coral specialists and designed a training course for volunteers to 
repair reefs and the surrounding infrastructure. The divers learned skills such as using pneumatic drills 
underwater and inserting metal rods to keep larger pieces of reattached coral in place, setting them 
like broken bones. They practised with cement and marine epoxy on pieces of dead coral and learned 
to inflate nylon lift bags to move large pieces of coral and storm debris.7

Notes
1. Healthy Reefs 2020. 2. Ferrario and others 2014. 3. Healthy Reefs 2020. 4. Swiss Re Group 2019. 5. The Nature Conservancy 2019b. 
6. The Nature Conservancy 2019b. 7. Smith 2018.
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2013 researchers from the University of California, 
Davis, and Hasanuddin University started a pilot 
programme for restoring seagrass in Sulawesi, Indo-
nesia, by transplanting different combinations of sea-
grass species to determine which performed best.35 
The survival and coverage of seagrass increased with 
the number of species transplanted, signalling that 
species richness can be important for restoration.36

Africa is home to crop diversity that reduces the po-
tential impact of climate stressors and is adaptive,37 as 
different genotypes create more resistance to changing 
conditions.38 But diversity losses have been reported 
in crop varieties, mainly because of improved varie-
ties displacing local ones. In Burkina Faso and Mali 
sorghum and millet face genetic erosion given high 
rainfall variability, among other factors.39 Bioversity 
International partnered with local governments and 
universities in Burkina Faso, Mali and Niger in a pro-
ject to encourage farmers to experiment with and eval-
uate diverse crop varieties. The project trained farmers 
in producing quality seed to adapt to local conditions.40 
Several farmers have formed their own seed produc-
tion groups and set up community seedbanks.41 In Mali 
the project continued without external financial sup-
port, and local community leaders have integrated the 
approach into development plans.42

Improving water availability and quality

While water covers 70 percent of the Earth’s sur-
face, less than 1 percent is available as freshwater.43 
This vital resource is under increasing pressure from 
households and productive activities.44 Global water 
use has risen sixfold over the past 100 years,45 and 
80 percent of wastewater is released back into the 
environment without treatment,46 while about half 
of accessible freshwater is appropriated for human 
use each year.47 Water pollution in rivers rose more 
than 50 percent between 1990 and 2010 in Africa, 
Asia and Latin America, driven by agriculture, eco-
nomic activity, population growth and an increase in 
untreated sewage discharge.48 Since 1900, 64–71 per-
cent of natural wetland area worldwide has been lost 
due to human activity.49 As a result, about 4 billion 
people — 60 percent of the world’s population — live 
in regions with nearly permanent water stress,50 and 
3 billion people lack basic handwashing facilities at 

home.51 By 2030 global demand for water is expect-
ed to exceed supply by 40 percent,52 and about 6 bil-
lion people might face clean water scarcity by 2050.53 
Enhancing water’s availability and quality is thus a 
major challenge.

The integrated management of hydric 
resources can often offer multiple benefits 
to different communities. Bearing this 
in mind is important to shape innovative 
collective financing mechanisms being 
used to scale up nature-based solutions.

Neither nature nor human-built infrastructure 
alone will address this challenge.54 Nature-based 
solutions for water security benefit from ecosystem 
processes and functions for providing and managing 
water. In some cases, rather than building infrastruc-
ture to manage water, relying on such ecosystems as 
grasslands, mountains and rivers would be better for 
water management.55 Some  nature-based approach-
es provide the main or only viable solution, such as 
landscape restoration to combat land degradation 
and desertification. Still, infrastructure will always be 
required for some purposes, such as supplying water 
for households through pipes and taps.

Green infrastructure watershed banks or a global 
water ecosystem services observatory could support 
the adoption of more efficient and sustainable water 
futures.56 A global assessment that mapped the water 
catchments and watersheds supplying water for more 
than 1.7 billion people across 4,000 of the world’s larg-
est cities estimated that source water conservation and 
restoration could reduce sediment pollution in at least 
70 percent of watershed areas in Africa, Asia, Europe 
and Latin America.57 That could benefit 780 million 
people who live in urban watersheds in countries in the 
bottom decile of the Human Development Index (as of 
2014). The integrated management of hydric resources 
can often offer multiple benefits to different communi-
ties. Bearing this in mind is important to shape inno-
vative collective financing mechanisms being used to 
scale up nature-based solutions (box 6.4).

Managing water availability

Nature-based solutions focused on water avail-
ability address water supply by managing water 
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storage, infiltration and transmission to improve the 
location, timing and quantity of water for human 
needs. For instance, natural wetlands, improve-
ments in soil moisture and groundwater recharge 
are  ecosystem-friendly methods of storing water that 
are cheaper and more sustainable than building and 
maintaining dams.58

In China the per capita availability of water re-
sources is just a fourth the world average.59 Nation-
ally, 83 percent of surface water and 28 percent of 
ground water do not meet standards for safe water.60 
A partnership between Chinese government institu-
tions and the International Union for Conservation 
of Nature developed a project to use natural infra-
structure to secure long-term supplies of drinking 
water. By rehabilitating and protecting the Miyun and 
 Jiaquan Watersheds, the project aimed to ensure sus-
tainable water supplies in 30–50 Chinese mega cities. 
It created long-term management and financing 
mechanisms to protect drinking water sources and 

enhanced local capacities by teaching 500 farmers 
safe pesticide and fertilizer use and water source pro-
tection to prevent pollution.61

Urban settlements are another area for water man-
agement. Although cities account for only 2 percent 
of global land,62 they will absorb most of the popula-
tion growth in the coming years, and their water de-
mand will also grow, putting pressure on supplies.63 
 Nature-based solutions for cities include catchment 
management, water recycling and green infrastructure. 
Catchment measures are traditionally used to improve 
water supply, but they can also store water and control 
regular water flows to a city. Urban green infrastructure 
is incorporated in infiltration, bioretention, permeable 
pavements, designing new areas, constructing wet-
lands and connecting rivers and floodplains.

Revitalizing and restoring riverbanks can pro-
vide water for cities and urban areas. Revitalizing 
the Ślepiotka River valley in Katowice, Poland, re- 
established natural habitats on the riverbanks and in 

Box 6.4. Using collective financing mechanisms to scale up nature-based water management

In Ecuador the Fund for the Protection of Water was created in 2000 to preserve the watershed that 
provides water for the Metropolitan District of Quito, where almost 15 percent of the country’s popula-
tion resides. The fund, a collective financing mechanism, gathers public and private resources and 
prioritizes investment in green infrastructure as the core of water management. It has recovered and 
restored more than 15,000 hectares through diverse projects in water management, sustainable hydric 
conservation, green cover restoration and environmental education.1 One of the first funds created for 
sustainable management of watersheds, the fund today operates with an annual budget of $2 million.2 
The strategy has been replicated throughout Ecuador, and in 2015 a fund was set up for the conser-
vation of the Daule River, which feeds the city of Guayaquil. The fund also works as a participatory 
multisector financial tool dedicated to conserving hydric resources and the watershed that supplies 
the population.3

A regional alliance for water funds was set up to scale up this initiative. The Alianza Latinoamericana 
de Fondos de Agua provides seed capital and technical assistance for the creation of water funds, 
mostly in Latin America and the Caribbean. At least 25 funds exist throughout the region in Argentina, 
Brazil, Chile, Colombia, Costa Rica, the Dominican Republic, Ecuador and Guatemala.4 Water funds 
build evidence on water security, help develop a shared and actionable vision for water security, gather 
diverse stakeholders and encourage political will for positive change. They influence water governance, 
promote green infrastructure projects and offer an attractive and cost-efficient investment opportunity.5

Another organization, Rare, uses blended finance and reciprocity arrangements as innovative ways 
to promote conservancy. For example, in the Cauca Valley in Colombia, a programme was set up for 
downstream users to fund incentives for upstream farmers to set aside some of their land for conserva-
tion. This helps farmers transition to more sustainable practices and protects the quality of the water 
that reaches downstream users.6

Notes
1. FONAG n.d. 2. The Nature Conservancy 2019a. 3. Alianza Latinoamericana de Fondos de Agua 2020a. 4. Alianza Latinoamericana 
de Fondos de Agua 2020b. 5. Alianza Latinoamericana de Fondos de Agua 2018. 6. National Geographic 2014.
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the river basin. By bringing together multiple actors, 
including individuals, engineers and planners, the 
project was planned to store water and mitigate flood 
risks. Previously abandoned spaces along the river-
banks were regenerated with citizens’ help.64 In the 
Netherlands the sealed surfaces of urban riverbanks 
of Boompjes Promenade were restored to a green riv-
erfront area. The promenade was part of the coun-
try’s “Give space back to the river” programme and 
its implementation in Rotterdam. As in Poland, the 
riverbank was used for water retention as well as for 
green urban recreation space.65

Ensuring water quality

While water availability considers the quantity of 
demand and supply, water quality relates to pollu-
tion and health. Protecting water sources through 
 nature-based solutions can improve water quality. 
The process can reduce water treatment costs for 
urban suppliers and improve access to safe drinking 
water, mainly for rural communities.

Agricultural pesticides and wastewater from food 
processing and livestock add considerably to water 
pollution. Wetlands and grasslands can be managed 
to enable soils and crops to reduce sediment loading, 
capture and retain pollutants, and recycle nutrients 
that improve water quality and reduce demand for 
fertilizers.

Of Peru’s 32 million people, 2.5 million lack access 
to safe water, and 5 million lack access to improved 
sanitation facilities.66 In 2015 the water utility serving 
Lima approved Latin America’s largest investment 
in natural infrastructure, funded by monthly tariffs.67 
The project is restoring wetlands and grasslands 
and rehabilitating and replicating infiltration chan-
nels in the Chillon, Rimac and Alto Mantaro Rivers, 
which provide water to Lima. It has also developed 
a tool, Cuantificación de Beneficios Hidrológicos 
de Intervenciones en Cuencas (Quantification of 
Hydrological Benefits of Interventions in Water-
sheds), to estimate the impacts of the most common 
 nature-based solutions, such as grassland, forest or 
wetland conservation and restoration, infiltration 
trenches, riparian buffers and permeable reservoirs. 
The tool allows practitioners and decisionmakers to 
know what they are getting for their investments in 
nature and to compare it with alternatives.

As with water availability, green infrastructure in 
new spaces in cities can reduce urban pollution. For 
instance, through green walls, roof gardens, vegetated 
infiltration and drainage basins, nature-based solutions 
support the treatment and recycling of wastewater. 
Urban water pollution control is mostly an “end of pipe” 
solution with intensive wastewater treatment, but 
 nature-based solutions offer alternatives. Constructed 
wetlands are among the solutions that can be incorpo-
rated into urban design to manage polluted water from 
rainfall, by biodegrading or filtering pollutants.68

Protecting water sources through  nature-
based solutions can improve water quality. 
The process can reduce water treatment costs 
for urban suppliers and improve access to safe 
drinking water, mainly for rural communities.

Constructed wetlands are engineered systems built 
to use natural processes mimicking natural wetland 
systems that filter runoff before it reaches open water. 
Used for rainwater treatment, they combine sewer 
overflow treatment, cleaning outflows from water 
treatment plants and greywater treatment.69 They 
typically can remove up to 88 percent of suspended 
solids, 92 percent of organic matter, 46–90 percent of 
phosphorus and 16–84 percent of nitrogen,70 and they 
can remove pathogens.71 Constructed wetlands have 
become a common nature-based alternative to help 
obtain clean and reusable water, safeguarding human 
health and preserving hydric resources.

Studies in water-stressed regions in the Arab States 
region have shown the potential for constructed wet-
lands to treat wastewater and polluted water and to 
preserve freshwater by producing reusable effluents 
for irrigation. In Oman constructed wetlands treat the 
wastewater from workers’ camps at oil production fa-
cilities. In the United Arab Emirates a constructed 
wetland serves a residential area of 100 villas, produc-
ing effluent water reused to irrigate green areas.72 The 
solutions are used across the region for wastewater 
from sludge, residential areas, and oil and gas activ-
ities, which are among the largest industrial sources 
of wastewater worldwide. Implementing such solu-
tions in water-stressed environments has additional 
challenges, including increased evapotranspiration 
due to high temperatures and higher plant biomass 
production.73 But the benefits come in areas where 
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water scarcity and quality are obstacles to human 
development.

Enhancing food security

Biological diversity — including soil microbial diver-
sity; genetic seed diversity; pollinator diversity; crop, 
livestock and fish diversity; and more — underpins 
food security at all levels. Although humans have 
evolved to eat more than 7,000 species, just three — 
wheat, rice and maize — now provide more than half 
our calories,74 and just 12 plant crops and 5 animal 
species account for 75 percent of our entire planetary 
food system.75 We are losing genetic diversity within 
species. For example, seed growers in 1900 offered 
3,879 varieties of 10 common vegetables in the Unit-
ed States, but in 1983 that number was reduced more 
than tenfold to 310.76 We are losing the populations of 
wild crop and livestock relatives, plants and animals.77

The sharp decline of pollinators due to pesticides 
and habitat loss threatens food security and nutri-
tion around the world.78 Of the leading global food 
crops consumed directly by humans and traded on 
the global market, 85 percent rely on animal polli-
nation. Without pollinators, production would fall 
by more than 90 percent for 12 percent of leading 
global crops.79 The decline of pollinators affects both 
production and nutrition. Pollinated crops account 
for 35 percent of global food production, more than 
90 percent of available vitamin C and more than 
70 percent of available vitamin A.80

We are losing genetic diversity within species. 
For example, seed growers in 1900 offered 
3,879 varieties of 10 common vegetables in 
the United States, but in 1983 that number 
was reduced more than tenfold to 310.

Forests are essential to global food security. More 
than 1.25 billion people depend directly on forests 
for shelter, livelihoods, water, fuel and food securi-
ty.81 Wild foods harvested from forests provide a wide 
range of nutrients and micronutrients,82 especially 
important to the more than 2 billion people who ex-
perience micronutrient malnutrition.83 Wild animals, 
or bush meat, provide more than 6 million tonnes of 
food a year to communities in the Congo and Amazon 

Basins alone.84 Yet tropical forest loss has been accel-
erating, taking more than 60 million hectares since 
2002.85

Pastoralist activities are carried out by more than 
200 million people worldwide and are essential to 
food security, especially in dryland areas such as the 
Horn of Africa. But they are also some of the most 
vulnerable to climate change.86 As the demand for 
animal products keeps increasing,87 climate-related 
phenomena such as droughts and climate variability 
put pressure on pastoralist systems, causing losses of 
livestock and poor reproductive performance, par-
tially hindering their adaptive capacity.88

Farming is the occupation that engages the most 
people on the planet.89 But rural farmers dispropor-
tionately face the brunt of agrobiodiversity loss, 
especially soil microbial diversity loss. More than 
1.3 billion people live on degraded agricultural land 
with limited fertility,90 and more than half of agricul-
tural land worldwide is moderately or severely affect-
ed by land degradation and desertification.91 Poor 
farmers, when trapped in a vicious cycle, are forced 
to use ever-increasing inputs of chemical pesticides 
and fertilizers, further degrading microbial diversity 
and in turn undermining long-term crop productivity 
and requiring even more inputs, causing more degra-
dation.92 The next section reviews options to improve 
agricultural practices on and off the farm and pro-
vides examples related to fisheries. Both farming and 
fishing are key to enhancing food security.

Improving agricultural practices

Nature-based solutions to improve agricultural prac-
tices while enhancing food security include regener-
ative agriculture, agroforestry, silvopasture, habitat 
protection for pollinators, protection of crop wild rel-
atives and promotion of agrobiodiversity.

Regenerative agriculture — farming that increas-
es soil fertility and productive capacity over time — 
provides substantial long-term gains for farmers by 
releasing them from the land degradation trap. Farm-
ers save money by spending less on chemical inputs 
and see increased crop productivity.93

Agroforestry — growing crops on land interspersed 
with trees — provides many benefits for food and re-
duces inequality. Agroforestry improves crop yields 
by increasing soil fertility and providing pollinator 
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habitat. It strengthens farmers’ economic resilience 
by diversifying the type and timing of their crops and 
reducing the risk of crop failures, and it improves 
farmer nutrition by offering a wider range of foods, 
especially protein from nut trees. Forest and grass-
land protection provides a range of benefits. Many 
pollinators depend on forest habitat, while strips of 
forest, as well as large forest blocks, have multiple 
benefits for many crops, such as coffee.94

Regenerative agriculture, agroforestry 
and silvopasture — yield many of the same 
benefits, including increased diversity of 
farmer income, improved nutrition, enhanced 
resilience to climate change, more carbon 
sequestration and greater biodiversity.

Silvopasture integrates trees, forests, forage and 
grazing livestock in mutually beneficial ways. It yields 
multiple benefits, including more efficient use of 
mixed woodlands, greater wildlife abundance and 
diversity, increased carbon sequestration, improved 
animal health and nutrition, better weed and vegeta-
tion control and reduced labour inputs. Farm produc-
tivity can be enhanced by planting fruit and nut trees 
on pasture lands.95

All three approaches — regenerative agriculture, 
agroforestry and silvopasture — yield many of the 
same benefits, including increased diversity of farm-
er income, improved nutrition, enhanced resilience 
to climate change, more carbon sequestration and 
greater biodiversity.96 They provide an alternative 
approach to today’s most common agricultural prac-
tices, which favour high-chemical fertilizers and pes-
ticides, crop monocultures, simplified seed genetic 
diversity, mechanized equipment that prevents trees 
growth, and high tillage and other practices that re-
duce soil microbial health and fertility. A broad array 
of tax incentives, market and pricing structures, land 
use policies and perverse agricultural subsidies inhibit 
agricultural nature-based solutions around the world 
and can keep farmers trapped on degraded lands.97

Preserving fisheries

More than 90 percent of the world’s fisheries have 
been fully exploited, have been overexploited or have 
collapsed altogether.98 Overfishing has profound 

impacts on the world’s food systems. About 3.1 billion 
people rely on fish for 20 percent of their daily protein 
intake.99 Globally, consumption of seafood per capita 
is over 15 times higher in indigenous coastal commu-
nities than in nonindigenous communities.100

Sustainable fisheries and protected marine areas 
ensure that fish populations can regenerate and pro-
vide sustainable yields. Protecting coastal and marine 
areas such as mangroves, coral reefs, seagrass beds 
and seamounts — particularly the sites of fish spawn-
ing, nursery and aggregation — is crucial to various 
parts of fish lifecycles. Fish biomass can be as much 
as 670 percent higher in effectively managed marine 
protected areas than in unprotected areas, providing 
a source population for local fisheries.101 Expanding 
marine protected areas by 5 percent could yield at 
least a 20 percent increase in future catch.102

Towards nature-based 
human development

Nature-based solutions can add up to a substantial 
impact. For instance, reforestation and land neu-
trality can curb climate risks, with several mitiga-
tion actions potentially adding up to a considerable 
reduction in net greenhouse gas emissions. Those 
mitigation actions are heterogenous across regions 
and levels of development, depending largely on geo-
graphic characteristics (figure 6.4), with several of the 
globally relevant ecosystems transcending national 
borders.103

Even though mitigation actions are cost-effective, 
implementing them is challenging because they con-
tribute to global benefits (climate change mitigation) 
but have local costs. And with ecosystems shared 
across countries, action by one country alone does 
not ensure ecosystem integrity. Moreover, multiple 
interests are at play. Large differences in wealth and 
power have been operating for centuries, distort-
ing incentives and often biasing decisions towards 
overexploiting forest resources. With the individuals 
interested in protecting the forest, such as indige-
nous peoples and local communities, historically dis-
empowered, large business interests typically enjoy 
more power.

Forest area has been decreasing over the past few 
decades in developing countries, reflecting nation-
al or local development priorities. This underlying 
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reality presents a challenge for the mitigation po-
tential offered by nature-based solutions (figure 6.5). 
To enhance human development, reforestation or 
large-scale afforestation cannot be dissociated from 
socio economic development of forest- and grassland- 
dependent communities.104 Instead, reforestation 
must be part of a broader social and economic de-
velopment effort, supporting local communities and 
supported by them, with socioeconomic empower-
ment and the protection of nature coming together. 
There is great potential for this, as close to 295 million 
people live on tropical forest restoration opportunity 

land in the Global South.105 But global incentives also 
matter. If reforestation is pursued only locally, car-
bon leakage is a risk: Market interests might simply 
finance deforestation in a different location. Aligning 
incentives would be easier with actions towards re-
ducing the need for pasture, which in turn depend on 
systemic support for improving beef production effi-
ciency or changing dietary preferences to reduce beef 
consumption.106 In fact, achieving land degradation 
neutrality goes beyond reforestation; it also depends 
on combatting desertification and restoring degraded 
land and soil.107

Figure 6.4 The mitigation potential of eight climate change interventions is widely distributed across countries 
in different regions and at different levels of development

Note: This is a subset of the 20 cost-effective solutions that are geolocalized. 
Source: Human Development Report Office based on Griscom and others (2017).
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This discussion of the potential and challenges of 
land use illustrates a broader point: how a systemic 
approach that considers asymmetries of power and 
incentive structures at multiple scales is crucial to 
unleash the potential of nature-based solutions for 
transformational change. The rest of this chapter 
explores how to do so through nature-based human 
development, which shifts the focus from specific 
solutions towards human agency and to the broad-
er determinants of local empowerment to advance 
human development and preserve the integrity of the 
biosphere.

Leveraging interventions for transformational change

The value of nature-based solutions goes beyond 
their contributions to local communities. If their ef-
fects are scaled up, they can contribute to transfor-
mational change. Promoting innovative ideas and 
diffusing knowledge of existing nature-based solu-
tions are first steps. But only a systemic approach will 
enable  nature-based solutions to have impacts at larg-
er scales. Creating systemic conditions that provide 
the socioeconomic support for this to happen is re-
ferred to here as nature-based human development.

Having plausible and cost-effective nature-based 
solutions is not enough to ensure their implementa-
tion. Despite the overwhelmingly compelling social, 
economic and ecological case for these solutions, 
only about $120–$150 billion a year is spent global-
ly on biodiversity conservation. There is an estimat-
ed gap of about $600–$820 billion a year to increase 
protected areas,108 improve the productive manage-
ment of landscapes and seascapes and protect biodi-
versity in areas of high human impact.109 The benefits 
of this investment might outweigh the costs by a fac-
tor of five,110 with many of the benefits accruing to 
those who need it most — often poor rural commu-
nities that depend directly on nature for their liveli-
hoods. Yet nature-based solutions have been largely 
ignored by governments, firms and investors alike. 
This is not new, as countries’ natural resource endow-
ments have often been associated with a “curse” ob-
structing human progress.111

A systemic approach would ease constraints that 
limit the adoption of nature-based solutions, includ-
ing the fact that the social value (typically widely 
shared across communities) is larger than the private 
value that accrues to direct beneficiaries, leading to 
underinvestment. Moreover, extant interests in man-
aging natural resources are encoded in regulations, 
subsidies and taxes that reflect current distributions 
in wealth and power, with a bias to preserving the sta-
tus quo of resource overexploitation for larger private 
gains. The political economy challenge is compound-
ed because developing countries and poor commu-
nities lack resources — the origin of environmental 
poverty traps112 — and because the compounding neg-
ative impacts of human pressures on the planet fur-
ther erode their agency.113

Nature-based human development complements 
the mechanisms of change discussed in chapters 4 
and 5 by highlighting the importance of placing the 
preservation of ecosystem integrity at the core of 
multiple economic and social processes.

Leveraging business and finance

This means using regulations and incentive mech-
anisms to hold financial institutions accountable 
for their impacts on nature. A key step to increase 
transparency and accountability is a new task force 
— the Informal Working Group for the Taskforce 

Figure 6.5 The decrease in forest area in developing 
countries presents a challenge for the mitigation potential 
offered by nature-based solutions

Source: Human Development Report Office based on FAO (2020a) and Griscom 
and others (2017).
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on Nature-related Financial Disclosure114 —  that 
will be launched in 2021 to steer finance towards 
 nature-positive outcomes. It also means reducing 
business-related risks from nature losses. As noted 
in chapter 5, nearly half of global GDP might already 
be at risk as a result of degrading nature.115 But by 
prioritizing nature, businesses could unlock $10 tril-
lion in financial opportunities and create 395 million 
jobs by 2030.116 Placing nature at the heart implies 
phasing out governments’ nature-harmful incen-
tives, which present an enormous barrier to trans-
formative change, such as the fossil fuel subsidies 
discussed in chapter 5 as well as many agricultural 
subsidies.

Embedding ecosystem integrity into 
sustainable development policymaking

Rather than being treated as an isolated sector in 
national development priorities, nature-based solu-
tions can be integrated into prioritization efforts, 
such as those related to national climate commit-
ments, and policies related to water security, food 
security, disaster risk reduction, economic growth 
and jobs. Investing in nature- and climate-aligned 
Covid-19 stimulus packages can yield returns of 
$2–$10 per $1 invested.117 To achieve this, multiple 
government sectors can align their policies and pri-
orities around a  coherent framework, as Costa Rica 
and Uganda have done.118 For instance, Costa Rica 

recently undertook an extensive mapping of essen-
tial life support areas, identifying opportunities for 
protecting, restoring and managing nature through 
nature-based solutions in both rural and urban areas 
(figure 6.6).

Rather than being treated as an 
isolated sector in national development 
priorities, nature-based solutions can 
be integrated into prioritization efforts, 
such as those related to national climate 
commitments, and policies related to 
water security, food security, disaster risk 
reduction, economic growth and jobs.

There is no blueprint for nature-based solutions 
governance, and each country’s economic, institu-
tional, social and political context will present differ-
ent opportunities and barriers. But high multisector 
participation and incentives for nature-based solu-
tions implementation at scale are important every-
where.119 The International Institute for Applied 
Systems Analysis has identified three governance 
enablers for implementing nature-based solutions: 
polycentric governance (echoing the discussion in 
chapter 4), participatory codesign (for example, at 
the municipal level in Costa Rica, constant stake-
holder involvement and technical knowledge transfer 
have been vital)120 and financial incentives (as noted 
above).121

Figure 6.6 Costa Rica’s high-resolution mapping of national nature-based solutions priorities

Source: Maps provided by the United Nations Biodiversity Lab.
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Increasing awareness to shape social norms

People’s values in relation to nature can shape the atti-
tudes of stakeholders towards nature-based solutions. 
There is evidence that people who value stewardship 
or the conservation of nature have a higher prefer-
ence for nature-based solutions than for convention-
al approaches.122 Education also seems to have a 
positive association with perceptions of nature-based 
solutions123 — stressing the importance of knowledge in 
the Anthropocene.124 The mechanisms for changing so-
cial norms described in chapter 4 can be harnessed by 
increasing awareness and education of nature-based 
solutions to catalyse transformational change.

Elevating efforts to the regional and global levels

Internationally, actors ranging from UN agencies 
to multilateral development banks have developed 
collaboration tools and made financial resources 
available for interested countries. The International 
Union for Conservation of Nature has launched the 
first-ever global standard for nature-based solutions 
and has facilitated communication between govern-
ments and civil society organizations, providing key 
knowledge, research and tools, in addition to carry-
ing out its own projects in more than 160 countries. 
The Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services, established 
in 2012, works on assessments and identifies policy- 
relevant tools to build capacity and knowledge for its 
94 member states.125 Several UN agencies work on 
nature-based solutions. The United Nations Environ-
ment Programme works to implement nature-based 
solutions and coleads the United Nations Decade on 
Ecosystem Restoration 2021–2030, together with the 
Food and Agriculture Organization (which has pro-
duced substantive work on nature-based solutions fo-
cused on agricultural practices, water and food). The 
United Nations Development Programme’s Equator 
Initiative highlights nature-based solutions among 
indigenous peoples and local communities and has 
produced toolkits and research to support the imple-
mentation of nature-based solutions.

International efforts have also aimed to protect 
agents of change that have been historically disem-
powered, specifically through international agree-
ments to protect indigenous groups. The Indigenous 

The Indigenous and Tribal Peoples Convention, 
adopted in 1989 by the International 
Labour Organization and ratified by most 
of Latin America and a few other countries 
worldwide, is an important international 
law on indigenous peoples’ rights.

and Tribal Peoples Convention, adopted in 1989 by 
the International Labour Organization and ratified 
by most of Latin America and a few other countries 
worldwide, is an important international law on in-
digenous peoples’ rights (chapter 3). Among multi-
lateral development banks, the World Bank has had 
a nature-based solutions programme since 2017 to 
inform its operations, advice and investments.126 Re-
gional development banks have also become active 
promoters. In 2018 the Inter-American Develop-
ment Bank launched the Natural Capital Lab, a plat-
form to bring government and businesses together 
to create high-risk, high-reward approaches for pre-
serving natural capital.127 The African Development 
Bank has funded several initiatives prioritizing the 
restoration of damaged ecosystems, the conserva-
tion of biodiversity and integrated natural resources 
management.128 The Asian Development Bank has 
partnered with the International Centre for Environ-
mental Management and the Nordic Development 
Fund to build capacity for green infrastructure across 
Asian cities and to share knowledge for implementa-
tion from international good practices.

Closing gaps in empowerment: Indigenous 
peoples as shapers and defenders of nature

As part I of this Report argues, the Anthropocene 
compels a reimaging of the human development jour-
ney in which our embeddedness in nature is brought 
to the fore. Doing so by expanding human agency im-
plies empowering people by enhancing equity, foster-
ing innovation and instilling a sense of stewardship 
for nature. Complementing social norms and incen-
tives, this chapter argues for a systemic approach to 
nurture and expand nature-based solutions to deliver 
transformational change. Over human history and in 
many places around the world today, those system-
ic approaches have emerged, providing social bene-
fits while preserving ecosystems. One example is the 

CHAPTER 6 — BUILDING NATURE-BASED HUMAN DEVELOPMENT 1 9 9



contribution of many indigenous peoples and local 
communities to preserving nature

For example, biodiversity richness has a higher es-
timated value in indigenous lands than in protected 
areas, despite differences across indigenous groups’ 
contribution in the same country (figure 6.7).129 This 
is the result of interactions between people and na-
ture that have evolved over millennia and are tied 
to biocultural diversity (chapter 1).130 Thus, support-
ing the practices of indigenous groups that sustain 
biodiversity is key, especially since lands managed 
by indigenous groups — around 25 percent of glob-
al land area — host an estimated 80 percent of global 
biodiversity.131

Consider Colombia, one of the world’s most bio-
diverse countries. It is home to more than 50 mil-
lion ethnically and linguistically diverse people, and 
it has a leading regional and global role in environ-
mental stewardship and climate change leadership. 
Deforestation continues to be the largest source of 
greenhouse gas emissions in Colombia, account-
ing for 27 percent of annual emissions, equivalent 
to 69 megatonnes of carbon dioxide. Despite sus-
tained efforts to set aside large portions of the coun-
try’s lands for environmental protection, key carbon 
sinks are under severe stress. Colombia has drafted 

detailed plans to reduce carbon emissions 20 percent 
by 2030, primarily through reduced deforestation, 
which also protects biodiversity and natural water-
sheds and secures a future for communities that de-
pend directly on the forest. Success will require the 
participation of a multitude of indigenous peoples 
across the country.132

Supporting the practices of indigenous groups 
that sustain biodiversity is key, especially 
since lands managed by indigenous groups — 
around 25 percent of global land area — host an 
estimated 80 percent of global biodiversity.

Over the past few decades indigenous groups 
have been on the front line of defending the Am-
azon rainforest. Territories across nine countries 
sharing the Amazon Basin and managed by indige-
nous groups barely lost stored carbon between 2003 
and 2016 (a fall of 0.1 percent), reflecting minor for-
est loss. Protected areas not managed by indigenous 
groups experienced a loss of 0.6 percent.133 The rest 
of the Amazon experienced a loss of 3.6 percent.134 
Translating indigenous peoples’ contribution to for-
est preservation in terms of its impact on climate 
change mitigation — a rather narrow and limited 

Figure 6.7 Biodiversity richness is greatest under indigenous management regimes

Note: Regression-based estimates. Boxes represent 95 percent confidence intervals.
Source: Schuster and others 2019.
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exercise, in that it does not account for many other 
contributions, including avoiding biocultural diversi-
ty loss — suggests that indigenous peoples’ per capita 
contribution as a carbon sink through forest preserva-
tion in the Amazon is roughly equal to the average per 
capita emissions by the top 1 percent of global emit-
ters (figure 6.8).

The large-scale indigenous peoples’ contribution to 
carbon storage is an example of how local decisions 
and nature-based solutions can add up to substantial 
easing of planetary pressures. Where the role of in-
digenous peoples supports ecosystem preservation, 
it provides a useful template for how to think about 
systemic approaches for nature-based human de-
velopment. In those instances, every single leverage 
point recently identified by the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosys-
tem Services seems to be at play (figure 6.9).

The behaviour of indigenous peoples and local 
communities is not only about a single solution but 
also about wellbeing while preserving ecosystem 
integrity in coupled social and ecological systems. 
Understanding the drivers of behaviour — which 
work outside formal market-mediated incentives — 
has the potential to inform the system approach to 
 nature-based solutions that can unleash transforma-
tional change (table 6.1 and box 6.5).

Despite numerous well documented instanc-
es of the multiple benefits of indigenous peoples’ 
actions, their perseverance and contributions are 

hugely under valued by most societies. As the United 
Nations Declaration on the Rights of Indigenous Peo-
ples sets out, self-determination lies at the heart of 

Figure 6.8 The per capita contribution by indigenous 
peoples preserving forest storage capacity in Amazon is 
roughly equal to per capita greenhouse gas emissions by 
the top 1 percent of global emitters

Source: Human Development Report Office based on data in spotlight 7.2 data 
with estimates for 2020 of individual distribution of carbon dioxide emissions. 
Contributions of indigenous people are based on data for 2003–2016 from 
Walker and others (2020).
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Source: Human Development Report Office based on Brondizio and others (2019).
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development for and by indigenous peoples. Achiev-
ing self-determination requires the transformation 
of governance and law as well as space to enable in-
digenous peoples to articulate, pursue and realize 
lives they value.135 Indigenous groups remain notably 
disempowered, and the 1.3 billion indigenous people 
living in areas endowed with forests have some of the 
highest poverty rates in the world.136 Moreover, they 
are victims of violence, with several of their leaders 
killed in connection with their environmental activ-
ism (box 6.6).

Degradation of nature and biodiversity loss have 
resulted largely from disempowering many seeking 
to preserve natural resources, often indigenous peo-
ples (chapter 2). Indigenous communities managing 
their territories typically have limited power to face 

extractive industries, and their livelihoods and well-
being are threatened by the expansion of infrastruc-
ture that strains local ecosystems.137

The behaviour of indigenous peoples 
and local communities is not only about 
a single solution but also about wellbeing 
while preserving ecosystem integrity in 
coupled social and ecological systems. 

Greater recognition and support are due to indige-
nous peoples and local communities, in line with their 
past and current contributions to conserving nature 
and easing planetary pressures. Support starts with 
basic respect for their human rights and ensuring their 
freedom from violence. Yet the opposite has been the 

Table 6.1 Examples of nature-based solutions by indigenous peoples and local communities

Solution Contributions to human development Preservation of ecosystem integrity
Examples in indigenous and local 
communities

Agroforestry  → Food security
 → Sustainable livelihoods for small-

scale farmers
 → Higher productivity of trees, crops 

and livestock
 → Greater product diversity for 

farmers

 → Preserving biodiversity and 
increasing diversity

 → Reducing soil erosion
 → Reducing loss of water, soil 

material, organic matter and 
nutrients

 → Reducing insect pests
 → Maintaining soil fertility
 → Increasing carbon sequestration

 → Bolivia, Consejo Indigena del 
Pueblo Tacanaa

 → Cameroon, Ribab

 → Cameroon, Gender and 
Environment Watchc

 → Jamaica, Jeffrey Town Farmers 
Associationd

 → Mexico, Koolel-Kab/Muuchkambale
 → Nigeria, Environmental 

Management and Development 
Trustf 

 → Phillipines, Camalandaan 
Agroforestry Farmers’ Associationg

Protection of coastal 
ecosystems for 
disaster risk reduction

 → Safeguarding lives, homes and 
livelihoods by mitigating the 
impacts of tsunamis, typhoons and 
other hydrometeorological disasters 
on human settlements

 → Supporting livelihoods through 
timber and nontimber product 
availability

 → Protecting and stabilizing coastal 
zones

 → Supporting unique and rich 
ecosystems and biodiversity

 → Storing carbon

 → Federated States of Micronesia, 
Tamil Resources Conservation 
Trusth

 → Indonesia, West Kalimantani

 → Thailand, Community Mangrove 
Forest Conservation of Baan Bang 
Laj

Sustainable land 
management

 → Optimizing social and economic 
benefits from nature’s ecosystem 
services

 → Increasing community resilience 
and ensuring the continued 
availability of food, water and other 
natural products

 → Establishing practices and 
knowledge that can be replicated 
and inherited through changes 
in administration and across 
generations

 → Participatory management of 
natural assets

 → Protecting and conserving 
ecosystems

 → Safeguarding nature’s ecosystem 
services and species’ ability to 
regenerate

 → Bolivia, La Pazk

 → Ghana, Greater Accra Regionl

 → Northwestern Nicaraguam

Notes
a. See UNDP (2015a). b. See UNDP (2010a). c. See UNDP (2019a). d. See UNDP (2014b). e. See UNDP (2014c). f. See UNDP (2019b). g. See UNDP (2008). h. See 
UNDP (2019c). i. See UNDP (2017b). j. See UNDP (2017a). k. See UNDP (2010b). l. See UNDP (2014a). m. See UNDP (2012).
Source: Human Development Report Office literature review.
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norm. Between 2002 and 2017, 1,558 people across 50 
countries were killed for defending their environment 
and lands.138 The loss is tragic for the community but 
no less so for all of us and our descendants. We miss 
taking full advantage of learning from their knowledge 
and principles, precisely when a sense of stewardship 
for nature is becoming paramount to ease planetary 
pressures. A greater space for indigenous peoples and 
local communities adds voices that have often been si-
lenced or unheard in public deliberation and that tend 
to be marginalized by other ways of knowing based on 
technologies and the advancement of science.139

Recognizing and supporting the direct contribu-
tions of indigenous peoples and local communi-
ties in the preservation of biosphere integrity are 
key to easing planetary pressures.140 Just as impor-
tant is recognizing the ongoing injustices suffered 
by these communities and the ways these injustices 
shape their agency and ability to thrive in ways val-
uable to them.141 Only then might we begin to learn 
with humility from what they and many others over 
our 300,000 year history have done. That is the 
aspiration — and promise — of nature-based human 
development.

Box 6.5 Holistic approaches to nature can deliver multiple impacts

The Lashihai Watershed, in the southwestern province of Yunnan, China, is home to about 10,000 indig-
enous people, mostly Naxi and the Yi peoples. Lashihai Lake, also part of the watershed, plays a vital role 
in sustaining biodiversity in the area because it has the greatest bird diversity in the country and is an 
important migration passage, breeding ground and wintering habitat for many goose and duck species.

In 1998 a dam was built in the area, flooding farmland and displacing communities, who moved to 
hillsides to farm and began to overfish the lake using illegal nets. This, in turn, led to mudslides, soil ero-
sion and the depletion of fish populations, increasing poverty and tensions between the communities 
and local governments.

In 2000 the Green Watershed organization began working with the local governments and estab-
lished an indigenous peoples’ watershed management model to include local indigenous communi-
ties in the management of resources while also considering economic development objectives. The 
initiative founded indigenous peoples’ autonomous organizations, included participatory methods to 
promote self-management of resources and generated positive results.

Water security. The initiative ensured the irrigation of surrounding farmland during five consecutive 
years of drought. Agroforestry and ecological cultivation were promoted, curbing soil erosion and re-
ducing wetland sediment deposition. The Fishermen’s Association restored the ecological balance of 
the wetlands, which guaranteed food for 100,000 wintering birds of more than 76 species.

Food security. The Yi people could ensure only about four months of food into the future. High-quality 
potato seeds were introduced to Yi households, and production increased fivefold in the span of a year. 
Moreover, a ban on the use of illegal nets by the Fishermen’s Association protected fish populations, 
resources and related livelihoods, restoring fish to numbers last seen 20 years before.

Sustainable livelihoods. The Naxi community built slit dams to control soil erosion, planted forests, 
implemented household methane biodigesters and developed agroforestry. The Yi villages developed 
animal husbandry, cultivated Chinese herbal medicines and opened an ecotourism enterprise to di-
versify their livelihoods in the face of natural and market risks. The average income per capita of both 
groups increased tenfold.

Disaster risk reduction. Water storage ponds mitigated the effects of droughts. Fortified houses were 
built to withstand earthquakes. Afforestation was encouraged to mitigate flooding and mudslide risks. 
And livelihood diversification was encouraged to help the communities face the potential losses of 
livelihood due to disaster.

Source: Human Development Report Office based on UNDP (2015b).
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Box 6.6 Environmental activists are being killed

In 2019 a record 212 people — more than four 
a week — were killed defending their land and 
environment.1 Violence against environmental 
activists has increased, with the annual death 
toll more than tripling since the early 2000s 
(see figure).

Indigenous peoples have an important 
presence in environmental activism, and they 
are disproportionately at risk of violence, at-
tacks and killings for their activism. In 2019, 
40 percent of murdered defenders belonged 
to indigenous communities, and more than 
a third of fatal attacks between 2015 and 
2019 targeted indigenous peoples.2 In 2018 
the United Nations Special Rapporteur on 
the rights of indigenous peoples expressed 
grave concern at the targeting of indigenous 
peoples through attacks and violence in the 
context of large-scale projects of extractive in-
dustries and mounting competition to exploit 
natural resources.3

The number of killings of environmental 
activists has more than tripled since the 
early 2000s

Source: Human Development Report Office based on data 
from Global Witness’s annual land and environmental defend-
ers reports 2002–2019, accessed on 23 November 2020.

Notes
1. Global Witness 2020. 2. Global Witness 2019. 3. UN Human Rights Council 2018.
Source: Human Development Report Office based on data from Global Witness. Data from Global Witness on environmental de-
fenders’ killing has been cited in studies by Butt and others (2019), Scheidel and others (2020) and the UN Special Rapporteur on the 
situation of human rights defenders (Forst and Tognoni 2016) and in media such as CNN (Guy 2020), The Guardian (Watts 2019) and 
Time magazine (Godin 2020).
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Climate change generates widely known physical 
risks, particularly disasters associated with hydro-
meteorological events such as hurricanes, tornadoes, 
cyclones, monsoons, floods and avalanches — and, 
conversely, desertification and increasing aridity. 
These impacts are wide ranging and affect all agents 
and sectors of the economies in all geographies of 
the planet — though in an uneven way. These major 
events, as well as more gradual but persistent chang-
es in temperatures, have structural impacts on eco-
nomic activity, labour productivity and people’s 
wellbeing. In addition, the process of adjustment 
towards a lower carbon economy — prompted by 
climate-related policies, technological disruptions 
and shifts in consumer preferences — generates what 
in the literature are called transition risks.1

These risks have major macroeconomic and finan-
cial implications that have been recognized in the 
Paris Agreement (article 2, c), which states that, in 
order to strengthen the global response to the threat of 
climate change, it is essential to make “finance flows 
consistent with a pathway towards low greenhouse gas 
emissions and climate resilient development.” Finan-
cial policies play a key role in mobilizing mainstream 
finance to move towards the needed large-scale trans-
formation in the productive structure of the economy 
and the concomitant change in the underlying finan-
cial asset structure by leveraging market mechanisms 
to increase efficiency in allocating resources for and 
costs of mitigating climate change.2

Financial policies encompass macroprudential, fi-
nancial regulation and supervision, governance and 
financial market development policies. They include 
policies aimed at redressing possible underpricing 
and the lack of transparency of climate risks in finan-
cial markets and regulatory prudential frameworks. 
They are also intended to develop a taxonomy of eco-
nomic activities to advance markets for green finan-
cial instruments. And they help reduce the short-term 

bias and improve the governance frameworks of fi-
nancial institutions. Monetary policy can also contrib-
ute to these goals. It may include instruments related 
to the central bank balance sheet — such as collateral 
policy, asset purchases and commercial bank access 
to the central bank balance sheet — and in some coun-
tries credit allocation.3 These financial and mone-
tary policies to promote green investments should 
complement — but not substitute for — tax and fiscal 
policies and government investment responsibilities.

Financial policies

A first group of financial policies standardizes 
climate-related risks disclosures and makes them 
mandatory. These policies can support and improve 
the pricing and transparency of these risks.4 Gath-
ering and disseminating relevant climate-related fi-
nancial data could also enhance risk assessment in 
financial regulation and stress tests. In addition, lay-
ing solid foundations is instrumental in defining an 
adequate taxonomy of “green” and sustainable assets 
in relation to climate and other environmental con-
siderations and for the development of green bonds 
and markets, as well as carbon pricing.

In this regard, the efforts of the Task Force on Cli-
mate-related Financial Disclosure should be particu-
larly highlighted. Its recommendations, developed by 
the market for the market, aim to ensure that climate-
related risks are understood and discussed at a broad 
level, considered in risk management and investment 
decisions and embedded into firms’ strategies. The 
recommendations may allow investors and external 
stakeholders to better value assets and investment 
projects and to mobilize financial resources to facil-
itate the transition to more sustainable and resilient 
activities.

Supervisors should verify that individual insti-
tutions under their purview identify exposures to 

S POT L I G H T  5.1

Implications of climate change for financial and monetary 
policy
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climate-related risks, assess the potential losses 
should those risks materialize, ensure adequate man-
agement of the risks and take mitigating action where 
appropriate. Authorities should set supervisory ex-
pectations based on a prudent approach to climate-
related and environmental risks.5

In addition, central banks and supervisors should 
gradually develop tools to map the transmission 
channels of physical and transition risks within the 
financial system and conduct quantitative climate-
related risk analysis to size the risks across the finan-
cial system and how the impact of climate change can 
be included in macroeconomic modelling, forecast-
ing and financial stability monitoring.6 Some leading 
central banks — those in Brazil, the United Kingdom 
(Bank of England), France and the Netherlands — are 
also preparing to apply these tools on stress test sce-
narios for the financial firms they supervise.

A second group of policies support the development 
of a taxonomy of economic activities and the advance-
ment of markets for green financial instruments. Fi-
nancial regulators and supervisors can take a leading 
role in bringing together relevant stakeholders and ex-
perts to develop a taxonomy that enhances the trans-
parency around which economic activities contribute 
to the transition to a “green” (low-carbon and environ-
mentally sustainable) economy and in which others 
are more exposed to climate-related risks (“brown”). 
Such a taxonomy7 would facilitate financial institu-
tions’ identification, assessment and management of 
climate and environment-related risks and mobilize 
capital for green and low-carbon investments.8

For prudential regulation some analysts have pro-
posed adapting micro- and macro-prudential policies 
to explicitly consider climate-related risks and inter-
nalize systemic climate risk. “Tools could include re-
serve, liquidity and capital adequacy requirements, 
loan-to-value ratios, and caps on credit growth, as well 
as sectoral capital buffers targeting credit to particular-
ly climate-exposed sectors.”9 Similarly, green support-
ing and brown penalizing factors could be included in 
capital requirements, and regulation could determine 
that minimum amounts of green assets should be held 
on financial institutions’ balance sheets.10

There is controversy, however, over the effective-
ness of these climate-related prudential regulations, 
as they “may only very partially contribute to hedg-
ing financial institutions from ‘green swan’ events.”11 

Other analysts consider that “lowering capital re-
quirements on bank loans to green sectors could un-
dermine macroprudential policy goals and financial 
risk mitigation. The Basel Committee has consist-
ently adopted an approach in which prudential rules 
are based only on risk considerations, to shield them 
from influences like industrial policy goals or political 
interference in banks’ lending practices.”12

In this respect, a recent survey by the Basel Com-
mittee on Banking Supervision found that “The 
majority of authorities considered it appropriate to 
address climate-related financial risks within their 
existing regulatory and supervisory framework.[...] 
However, it is important to note that the majority of 
members have not factored, or have not yet consid-
ered factoring, the mitigation of such risks into the 
prudential capital framework.”13

The third group of financial policies can reduce fi-
nancial institutions’ short-term bias and improve 
their governance. This can be done through pru-
dential and corporate governance reforms and by 
adopting environmental, social and governance 
standards in the financial sector, especially among 
pension funds and other asset managers. Depending 
on a country’s institutional framework, some central 
banks and regulators can also be catalysts for sound 
scaling up of green finance.14

Private sector moves towards long termism and 
supporting the values of sustainable finance are also 
under way. Some of the largest wealth managers have 
publicly announced a series of initiatives to place sus-
tainability at the centre of their investment approach, 
liquidate investments that present a high risk to sus-
tainability and commit to disclosure guidelines in 
accordance with the Task Force on Climate-related 
Financial Disclosure, among others.15

According to the Institute of International Finance, 
“with the Covid-19 pandemic serving as a real-life 
“stress test” for ESG [environmental, social and 
governance] investing strategies, the relative perfor-
mance of sustainable assets has been remarkable” 
during the atypical first half of 2020.”16

Monetary policy

Climate-related physical and transition risks will 
most likely progressively have an impact on prices, 
actual and potential economic growth, and financial 
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stability, all of which are core objectives of most cen-
tral banks. Increasingly, therefore, central banks have 
to analyse and discuss whether and what they can 
and should do to confront climate change in order to 
efficiently and successfully safeguard price and finan-
cial stability.17

As mentioned above, central banks can use the 
valuable arsenal of policy tools at their disposal to 
respond to the challenges arising from climate-relat-
ed shocks, even within a restricted interpretation of 
their mandates. These tools include adjusting interest 
rates, expanding balance sheets through bond pur-
chases and extending loans to companies via banks. 
They also include providing funding schemes for 
banks that invest in low-carbon projects and even al-
lowing credit allocation policies to favour low- carbon 
investments (either directly or indirectly through 
guarantees).

Other more specific aspects of the discussion on 
ways central banks could proactively support the 
transition to a low-carbon economy relate to how 
they can reflect climate risks in monetary policy 
frameworks. They can integrate climate risk analytics 
into collateral frameworks — for instance, by adjust-
ing haircuts and valuations on brown assets and even 
excluding them from the pool of eligible collateral. 
They can use sustainability criteria in their large-
scale asset purchases and refinancing operations to 
exclude carbon-intensive assets and favour green 
assets (also referred to as green quantitative easing). 

And they can implement parallel asset purchase pro-
grammes focused on low-carbon assets.18

However, the mainstream literature does not con-
sider monetary policy best suited for long-term cli-
mate change mitigation efforts and believes it should 
remain focused on short-term stabilization. And the 
use of central bank balance sheets to tackle “green 
swan” events or to further green investments and 
markets is highly controversial. It may imply stretch-
ing central banks’ mandates, raising questions of gov-
ernance, and may risk distorting markets.19

Other actions that central banks can consider are 
coordinating macroeconomic policies and prudential 
regulations to support an environmental transition.20 
To do so, central banks need to coordinate their own 
actions with a broad set of fiscal, prudential and car-
bon regulations to be implemented by other players 
(governments, private sector, academia, civil society 
and the international community), keeping in mind 
that this is a collective action problem.

Finally, central banks and supervisors have a role 
in leading by example by incorporating sustainabili-
ty and environmental, social and governance criteria 
into their own investment portfolios and operational 
activities. Examples are managing corporate portfoli-
os and pension funds, integrating green requirements 
into their management framework, targeting green 
financing, reducing their carbon footprint as compa-
nies and publicly disclosing their engagement regard-
ing the previous items.21
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9 Krogstrup and Oman 2019, p. 26.

10 Dikau and Volz 2020.

11 Bolton and others 2020, p. 53.

12 Krogstrup and Oman 2019, p. 29.

13 BCBS 2020, p. 1.

14 Krogstrup and Oman 2019.

15 Fink 2020; The Economist 2020.

16 IIF 2020, p. 1.

17 Bolton and others 2020; Dikau, Robins and Volz 2020; Dikau and Volz 2020; 
NGFS 2019b, 2020b.

18 Dikau and others 2020; Krogstrup and Oman 2019.

19 Bolton and others 2020; Krogstrup and Oman 2019; Pereira da Silva 2020.

20 Bolton and others 2020.

21 These are considered under workstream 3 (mainstreaming green finance) 
of the Network for Greening the Financial System (NGFS 2019c).
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S POT L I G H T  5.2

The role of carbon pricing in climate change mitigation
Ian Perry, Fiscal Affairs Department, International Monetary Fund

The public health and economic crisis precipitated 
by the Covid-19 pandemic has not altered the basic 
need for transitioning to clean energy systems by 
mid- century to contain the risk of dangerous and ir-
reversible instability in the global climate system. 
Indeed, with governments likely to bring forward 
investment plans to help boost their economies, the 
pandemic has added to the urgency of ensuring that 
this new investment is appropriately allocated to low- 
carbon technologies rather than locking in emissions- 
intensive capital. Carbon pricing provides a critical 
incentive in this regard, and the revenue it yields can 
also help meet fiscal needs — needs that are especially 
pressing because of the crisis and in the wider context 
of meeting the Sustainable Development Goals. But 
to maximize effectiveness, pricing needs to be part 
of a comprehensive policy package and coordinated 
across large emitters.

Emissions trends and the 
Paris Agreement

An emissions pathway consistent with limiting fu-
ture global warming to 1.5–2 degrees Celsius would 
require cutting fossil fuel–based carbon dioxide and 
other greenhouse gas emissions to 25– 50 percent of 
their 2018 levels by 2030,1 with continued rapid re-
ductions thereafter. Emissions are projected to be 
about 8 percent lower in 2020 than in 2019,2 due to 
both lower GDP and structural shifts in the econo-
my, such as increased remote working. However, 
this dent in the flow hardly affects the stock of car-
bon dioxide in the atmosphere, which continues 
to rise precipitously. And emissions are likely to 
start rising again in 2021 as economies recover and 
some of the structural shifts are partially reversed 
(figure S5.2.1).

Figure S5.2.1 Emissions are likely to start rising again in 2021 as economies recover 
and some structural shifts are partially reversed

Source: International Monetary Fund staff calculations and IEA (2020) and IPCC (2018).
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The 2015 Paris Agreement provides the interna-
tional framework for meaningful action on climate 
mitigation. The heart of the agreement is commit-
ments by 186 parties to reduce their emissions. These 
pledges are due to be revised ahead of the 26th UN 
Climate Change Conference of the Parties (COP26), 
in November 2021. Although the immediate chal-
lenge is for countries to implement current pledges, 
ambition at the global level needs to be scaled up con-
siderably. Even if current pledges are fully achieved, 
the emissions gap in 2030 to the 2 degrees Celsius tar-
get would be cut by only a third.3

The case for carbon pricing

As argued in the chapter, carbon pricing can play a 
pivotal role in mitigation strategies by providing a 
critical price signal for redirecting investment and 
consumption towards low-carbon technologies. A 
carbon price of, say, $50 per tonne of carbon dioxide 
emissions in 2030 could increase projected prices in 
Group of 20 (G20) countries by about 140 percent for 
coal, 45 percent for natural gas, 30 percent for elec-
tricity and 10 percent for gasoline.4

The carbon prices consistent with countries’ miti-
gation pledges vary widely due to both differences in 
the stringency of commitments and the responsive-
ness of emissions to pricing (for example, emissions 
are more price responsive in countries using a lot of 
coal, such as China, India and South Africa). For ex-
ample, a $25 carbon price would exceed the level 
needed to meet mitigation commitments in China, 
India, South Africa and the United States, but $75 per 
tonne would fall short of what is needed in Canada, 
France, Italy and the Republic of Korea (figure S5.2.2).

Carbon pricing could also raise significant revenue, 
typically 0.5–2 percent of GDP in G20 countries for a 
$50 tax in 2030. That revenue can be used produc-
tively to offset the harmful macroeconomic effects of 
higher energy prices — for example, by funding gen-
eral or green public investments or lowering taxes on 
work effort and investment.

Many studies suggest that carbon pricing has a 
small overall impact, or perhaps even a positive im-
pact, on GDP.5 The economic efficiency costs of car-
bon pricing — the value of foregone benefits to fuel 
users minus savings in supply costs — are also not that 
large, typically around 0.5 percent of GDP or less for 

a $50 carbon price in 2030 (figure S5.2.3). Moreover, 
for many countries these efficiency costs are more 
than offset by the domestic environmental benefits, 
such as reduced mortality due to local air pollution. 
In short, many countries can move ahead unilateral-
ly with some level of carbon pricing that makes them 
better off, before even counting the global warming 
benefits.

Although more than 60 carbon tax and trading sys-
tems are in operation at the national, subnational and 
regional levels in various countries, the average price 
on emissions worldwide is only $2 per tonne.6 The 
International Monetary Fund has called for meas-
ures equivalent to a global carbon price of at least 
$75 per tonne by 2030 to keep global warming below 
2 degrees Celsius.7 The difference between current 
and needed prices underscores the political difficul-
ty of ambitious pricing, as elaborated in the chap-
ter. Where carbon pricing is politically constrained, 
policy makers could reinforce it with other approach-
es that do not impose a new tax burden on energy and 
therefore avoid large increases in energy prices.

One flexible and cost-effective approach of this 
kind is (revenue-neutral) “feebates,” which pro-
vide a sliding scale of fees on products or activities 
with above-average emissions intensity and a sliding 
scale of rebates for products or activities with below- 
average emissions intensity. Feebates are especially 
valuable for sectors that are difficult to decarbonize 
through carbon pricing alone, such as the transport 
sector. By altering the relative price of vehicles with 
high- and low-emissions rates, feebates could pro-
vide powerful incentives for consumers to buy elec-
tric or other zero-emissions vehicles without a new 
tax burden on the average motorist or the fiscal costs 
associated with tax rebate or subsidy programmes for 
zero- or low-emissions vehicles. Several countries, in-
cluding France, the Netherlands and Norway, have in-
troduced elements of feebates for the vehicle sector.

Broader components of green 
recovery programmes

In addition to carbon pricing and reinforcing miti-
gation instruments, as well as developing a new and 
ambitious climate plan for COP26, there are sever-
al other potential ingredients to a green recovery 
programme.
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One is measures to enhance the effectiveness and 
credibility of carbon pricing. These include public 
investment in clean energy infrastructure (grid ex-
tensions to link renewable generation sites, pipelines 
for carbon capture and storage, charging stations for 
electric vehicles), instruments to promote the devel-
opment and deployment of clean energy technologies 

(prizes for energy storage technologies, fiscal incen-
tives to encourage deployment of immature technol-
ogies) and instruments to lubricate climate finance 
from financial markets (carbon disclosures, futures 
markets for carbon pricing, loans for residential ret-
rofitting). Carbon pricing or feebates can also be ex-
tended to other emissions sources as monitoring 

Figure S5.2.2 The carbon prices consistent with countries’ mitigation pledges vary widely

Note: Mitigation pledges are from the Paris Agreement or subsequent national pledges.
Source: Updated from IMF (2019).
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capacity is developed (for forestry, industrial process 
emissions, fugitive emissions from extractive indus-
tries). Where monitoring is inherently difficult, as in 
agriculture, proxy emissions fees or feebates might be 
based on farm-level inputs to promote less emissions- 
intensive methods (poultry or crop farming instead 
of cattle and pig farming) and “sin taxes” at the con-
sumer level might discourage meat consumption.

Besides prioritizing climate investments in national 
budgeting procedures, government support might also 
be greened, where appropriate, by making business 
loans conditional on environmental improvement (for 
example, emissions reductions for airline companies).

The overall carbon mitigation package needs to 
be equitable within countries — both for its own sake 

and to enhance the acceptability of reform. Incidence 
analyses suggest that carbon pricing can be any-
thing from moderately regressive (China, the United 
States), to distribution-neutral (Canada) to moder-
ately progressive (India, where wealthier households 
have greater access to electricity; figure S5.2.4). The 
recycling of carbon pricing revenues should be tilt-
ed towards lower income households in the former 
cases to keep the overall policy reform fair from a 
distributional perspective. Adverse impacts on dis-
placed workers (from coal mining) and regions (rural 
areas lacking access to public transport) are also a 
major concern. An upfront package of targeted assis-
tance measures (stronger social safety nets, worker 
retraining programmes, tax relief for commuters) is 

Figure S5.2.3 The economic efficiency costs of carbon pricing are more than offset by 
domestic environmental benefits

Source: Updated from IMF (2019).
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important and need only use a small fraction of the 
revenue from carbon pricing.

The appropriate timing of carbon pricing will vary 
with international conditions (reform may be easier 
when oil prices are low) and national circumstances 
(reform may be delayed until recovery is well under 
way for countries able to finance stimulus packages 
through debt). And consultations with business in-
terests and labour organizations, as well as an exten-
sive public communications programme, may help to 
overcome opposition to the reform.

Advancing policy internationally 
— a carbon price floor

At the international level the Paris Agreement mit-
igation process could be strengthened and rein-
forced with a carbon price floor arrangement among 
large-emitting countries. This arrangement would 
guarantee a minimum level of effort among partic-
ipants and provide some reassurance against losses 

in international competitiveness from introducing 
carbon pricing. Coordination over price floors rath-
er than price levels allows countries to exceed the 
floor if this is needed to meet their Paris Agreement 
mitigation pledges. And the floor could be designed 
equitably, with stricter requirements for advanced 
countries, and flexibly, to accommodate different ap-
proaches at the national level if they achieve the same 
emissions outcome as would have occurred under the 
floor price. There are some monitoring challenges — 
for example, countries would need to agree on pro-
cedures to account for possible exemptions in carbon 
pricing schemes and changes in pre-existing energy 
taxes that might offset, or enhance, the effectiveness 
of carbon pricing. But these analytical challenges 
should be manageable.

The price floor could be strikingly effective. For 
example, if advanced and developing G20 countries 
were subject to (relatively modest) carbon floor pric-
es of $50 and $25 per tonne of carbon dioxide respec-
tively, mitigation effort by 2030 would still be twice 

Figure S5.2.4 Carbon pricing can be moderately regressive, distribution-neutral or moderately progressive

Note: “Indirect” refers to the increased price of consumer goods from higher energy costs. Burdens are estimated prior to the use of carbon tax revenue; 
a full passthrough of taxes to consumer prices is assumed.
Source: Updated from IMF (2019).
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as much as reductions implied by meeting current 
mitigation pledges.8 The prospective border car-
bon adjustment in the European Union could be a 

potential mechanism for promoting participation in 
such an arrangement, through exemptions for those 
with adequate carbon pricing.

N OT E S

1 IPCC 2018.

2 IEA 2020.

3 UNEP 2019.

4 IMF 2019.

5 For example, Metcalf and Stock (2020).

6 World Bank 2020.

7 Georgieva 2020.

8 IMF 2019.
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S POT L I G H T  5.3

How do governments’ responses to the Covid-19 pandemic 
address inequality and the environment?

Tancrède Voituriez, International Research Center for Agriculture and Development, Institute for Sustainable 
Development and International Relations, World Inequality Lab, Paris School of Economics, and Lucas Chancel, 
World Inequality Lab, Paris School of Economics

Around the globe the Covid-19 pandemic has exac-
erbated several forms of health, social, gender and 
racial inequality. The worse-off, with less access to 
health care, have been hit particularly hard.1 The con-
sequences of the pandemic for the environment are 
more ambiguous. The Great Lockdown led to a tem-
porary drop in global greenhouse gas emissions, but 
there is no evidence that environmental protection 
will increase thanks to the pandemic. So to what ex-
tent do Covid-19 economic policy responses integrate 
inequality reduction and environmental protection, 
two central dimensions of the Sustainable Develop-
ment Goals?

Colourless stimulus packages 
hide polarized endeavours 
for green transition

The global Covid-19 pandemic has imposed unprece-
dented constraints on social and economic activity — 
particularly mobility — with severe impacts on energy 
use. Global energy demand is expected to contract by 
6 percent in 2020, the largest drop in more than 70 
years. The decline in greenhouse gas emissions in the 
short term is a mechanical scale effect of the econom-
ic contraction and physical lockdown — particularly 
limited surface transport. Globally, greenhouse gas 
emissions are expected to fall by 8 percent in 2020,2 
roughly the cut needed every year from 2020 to 2030 
to be on track for the Paris Agreement on climate 
change objective to keep global warming below 1.5 
degree Celsius.3

This expected reduction in greenhouse gas emis-
sions is the highest relative to major historical wars 
and epidemics.4 Annual carbon dioxide emissions 
dropped by 3 percent during World War II (1939–
1945) and by 4 percent during the 1980–1982 reces-
sion.5 They fell by only 1 percent during the 1991–1992 

recession and the 2009 global financial crisis. But the 
sector with the highest emissions — electricity — had 
one of the smallest changes in activity,6 making de-
carbonizing the power sector a burning emergency. In 
addition, there was a postlockdown rebound in coun-
tries such as China, where fossil and cement emis-
sions were higher in May 2020 than a year before.7

In one study of more than 300 policies in Group 
of 20 countries, only 8 percent were deemed green 
or brown (4 percent green and 4 percent brown), 
while 92 percent were deemed colourless.8 Although 
lockdown measures and particularly restrictions on 
mobility have reduced greenhouse gas emissions 
in 2020, the overall climate impact will be driven by 
investment choices and the greenness of recovery 
packages, when existing. Climate experts warn that 
pollution and emissions could bounce back after the 
Covid-19 pandemic due to a carbon-driven recovery9 
and the relaxation of environmental regulation.10

A limited number of policy responses targeted 
the environment. Take Kenya, where $8 million was 
spent to enhance the provision of water facilities, 
$9 million for flood control measures and $5 mil-
lion for a Greening Kenya Campaign.11 Barbados an-
nounced a massive environmental cleanup program.12 
Some measures actually harmed the environment in 
the short term. In Viet Nam a deduction of 30 per-
cent of the current environmental protection tax was 
allowed for jet fuel between August and December 
2020.13 In Fiji the government cut the environmental 
tax but at the same time eased credit for renewable 
energy businesses.14

The greenness of emergency rescue packages 
should be much higher than the documented 4 per-
cent share. Clean physical renovations and retrofits, 
education and training, natural capital and ecosys-
tem resilience, and clean research and development 
are pinpointed as key investment priorities.15
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Screening the policy responses collated by the In-
ternational Monetary Fund Policy Tracker,16 a few of 
these normative policy types turn up in actual recov-
ery packages. Limited in number, the green recovery 
packages and financial measures encompass invest-
ment in green infrastructure, incentives for consumer 
purchases, support to green jobs and credit facilities 
for green sectors or activities, including research and 
development. Strikingly, they are found almost ex-
clusively in a few high-income countries; Fiji, Kenya 
and Uganda are exceptions (table S5.3.1).

There is a marked difference between the haves 
and the have nots — governments having the finan-
cial and institutional capacity to plan and green their 
long-term economic pathway in the follow-up to the 
Covid-19 pandemic, and the others.

How social can green 
recovery policies be?

It is unclear whether green policies will affect socio-
economic inequalities — and in which direction. 

Infrastructure investment can turn out to be pro-
poor environmental policies. In Sweden investments 
in urban renewable heating networks in the 1970s 
and 1980s made it possible for households to reduce 
their energy bill and shift to low-carbon energy tech-
nologies.17 A carbon tax in the 1990s with support 
schemes for households (followed by a tax reduction 
for low-income households in 2004) made Sweden 
one of the rare industrialized countries to have re-
duced its carbon dioxide emissions between 1990 
and the early 2010s, while sustaining growth and 
keeping inequalities under control. However, other 
forms of low-carbon investments may favour the 
better-off: high-speed trains connecting large urban 
centres may benefit urban elites more than rural com-
munities. On a similar reasoning, credit facilities for 
green sectors or research and development subsidies 
can be critical to develop green innovation and jobs. 
And yet, in dual economies with formal and informal 
sectors, such policies may deepen the gap.

The economic transformation sparked by the 
Covid-19 pandemic and its diverse responses will 

Table S5.3.1 A breakdown of green recovery measures

Country or economy
Investment in green 

infrastructure
Incentives for consumer 

purchases
Support to  
green jobs

Credit facilities for green 
sectors or activities, 

including research and 
development

Australia ✔

Barbados ✔

Canada (British Columbia) ✔

France ✔ ✔

Germany ✔ ✔

Kuwait ✔

Ireland ✔

Italy ✔

Korea, Rep. ✔

Luxemburg ✔ ✔

Norway ✔ ✔

Spain ✔

Sweden ✔

United Kingdom ✔ ✔

Euro Area ✔ ✔

Fiji ✔

Kenya ✔

Uganda ✔

Source: Authors’ creation based on the International Monetary Fund Policy Tracker.
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move some countries closer to the Sustainable De-
velopment Goals pathway, while pushing others 
farther away from it. As in any crisis, the drivers of 
positive societal change are playing out. The expan-
sion of social registers is part of it, as in Angola and 
Nigeria, and the same holds for higher public health 
spending, including capital spending, partly because 
of long-lasting scrutiny of Covid-19’s resurgence, as 
in Senegal and Tunisia. A structural transformation 
is under way in Uganda, where the government pro-
vided additional funding to the Uganda Development 
Bank, recapitalized the Uganda Development Coop-
eration and accelerated the development of industri-
al parks while boosting funding for agriculture.18 Fiji 
raised its Import Substitution and Export Finance Fa-
cility by FJ$100 million to provide credit to exporters, 
large-scale commercial agricultural farmers, public 
transportation and renewable energy businesses at 
concessional rates.19

Making the Covid-19 recovery an opportunity for 
countries to harness the transformation called for 
by the 2030 Agenda for Sustainable Development 
and the Sustainable Development Goals is a crying 
emergency. Lack of financial resources, policy coor-
dination and knowledge put the fragile momentum 
for building back better at risk. In order to maximize 
policies’ effectiveness at reaching interdependent 
sustainable development goals, we must increase 
understanding of how social and environmental 

impacts of stimulus and recovery packages are play-
ing out and could be magnified.

To this aim, we propose a socioenvironmental poli-
cy assessment matrix, narrowing environmental pol-
icy to sustainable energy for all, and identify from the 
deep decarbonization literature three broad pathways 
to achieving sustainable energy for all: increasing 
energy access and efficiency, decarbonizing existing 
energy carriers and switching to low-carbon energy 
carriers (table S5.3.2).20 To design the matrix, each 
pathway considers whether specific environmental 
policies might affect inequality by looking at the inci-
dence of impacts at the bottom, middle and top of the 
income distribution, following the economic inequal-
ity literature.21

The matrix enables mapping of what transforma-
tive decarbonization measures were taken or planned 
in Covid-19 responses, what kind of inequality is af-
fected and, as important, what complementary 
measures could be envisaged to ensure that the re-
covery phase genuinely supports the Sustainable De-
velopment Goals. Our takeaway from the Covid-19 
response trackers is that, the Euro Area/European 
Union aside, most green measures fall in the ener-
gy access and efficiency pathway (in bold). Progres-
sive funding measures are still not considered at this 
stage. This leaves ample room to innovate and experi-
ment with recovery packages in meeting the sustaina-
ble development challenges of our times.

Table S5.3.2 A matrix of environmental and inequality reduction policies, with a focus on energy transition in 
developing countries

Pathway to low-carbon and inclusive energy systems

Increase energy efficiency and 
access Decarbonize energy supply

Large-scale switch in end uses 
(building, transport, industry)

What kind 
of inequality 
is impacted?

Bottom
 → Cash transfers
 → Clean cooking solutions
 → Rural electrification (solar)

 → Decentralized off-grid/mini-grid  → Green bus rapid transit

Middle
 → Overhaul of power distribution
 → Energy-efficient buildings
 → Electricity bill relief

 → On-grid renewable energy 
deployment

 → Railway development
 → Circular economy

Top

 → Wealth taxes (to finance the 
above)

 → Removal of fossil fuel subsidies

 → Carbon-based corporate taxes
 → Wealth taxes (to finance the 

above)

 → Energy-positive buildings
 → Electric vehicles subsidies
 → Carbon-based flight (business) 

ticket taxes
 → Wealth taxes (to finance the 

above)

Source: Authors’ creation.
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1 See, for instance, evidence from Opportunity Insights data (at https://
tracker.opportunityinsights.org). In the United States low-wage employ-
ment (below $27,000 a year) dropped by 35  percent in April, while high-
wage employment (above $60,000 a year) fell by close to 13 percent in the 
same month. Employment rebounded by the end of August to pre-Covid 
levels for high-wage earners, while they remained significantly lower for 
low-wage earners.

2 IEA 2020.

3 UNEP 2019.

4 Boden and other 2017; Liu and others 2020; Pongratz and others 2011.

5 Boden and others 2017.

6 Le Quéré and others 2020.

7 Myllyvirta 2020.

8 Hepburn and others 2020.

9 Liu and others 2020.

10 Le Quéré and others 2020.

11 SET 2020

12 KPMG 2020.

13 IMF 2020.

14 IMF 2020.

15 Hepburn and others 2020.

16 IMF 2020

17 Chancel 2020.

18 Cases of Angola, Nigeria, Senegal, Tunisia and Uganda are based on SET 
(2020).

19 IMF 2020.

20 Energy Transitions Commission 2018; Waisman and others 2019.

21 Particularly Blanchard and Rodrik (forthcoming) and World Inequality Lab 
and World Inequality Database (2018).
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S POT L I G H T  5.4

Policymaking for sustainable development 2.0
Kendon Bell, Global Policy Laboratory, Goldman School of Public Policy, University of California, Berkeley; 
Manaaki Whenua, Landcare Research; Jeanette Tseng, Global Policy Laboratory, Goldman School of 
Public Policy, University of California, Berkeley; and Solomon Hsiang, Global Policy Laboratory, Goldman School 
of Public Policy, University of California, Berkeley, and National Bureau of Economic Research

As policymakers around the world strive for global 
sustainability, research in support of this goal is rac-
ing ahead, driven by new and exciting innovations. 
Advances in data collection and computing capabili-
ties and the integration of science with economics are 
transforming how we think about managing the planet.

A key step is to focus our attention on critical sus-
tainability issues rather than trying to answer in-
teresting but impractical questions. A large body of 
research has focused on pricing the total annual value 
produced by the world’s natural systems — for exam-
ple, how much the world values the totality of global 
rainforests or all biodiversity on the planet (see also 
chapter 7 and spotlight 7.3).1 These tasks are both am-
bitious and inspiring, but they are almost impossible, 
from both a practical and a theoretical standpoint — 
and more important, they are unnecessary for guid-
ing the world towards achieving sustainability.

What is essential for achieving sustainability is 
properly valuing natural resource assets that might be 
affected by decisions today. In the language of eco-
nomics, we need to think about planetary resource 
management “on the margin.” If a resource might be 
used or polluted by humans, we need to ask whether 
the benefits of that decision outweigh the costs, both 
direct and indirect. If we can ensure that we satisfy 
this sustainability criterion at every decision point, 
we are guaranteed to achieve long-term sustainability 
as a global society.2 In this way achieving sustainabili-
ty is like following a compass on a journey: Each time 
you choose a path, if you check that you are traveling 
north, you are guaranteed to keep moving northward. 
Similarly, if we ensure that each economic project is 
increasing the wellbeing of future generations, we 
will achieve sustainability.

New empirical research is illuminating how en-
vironmental conditions affect economic outcomes. 
If human activities alter the environment, the 

environment may in turn alter the economy. For 
example, recent findings illustrate how industrial 
pollution lowers the productivity of workers,3 how 
changes in sunlight — either by pollution or intention-
al geoengineering — affect crop yields,4 how living for-
ests increase the value of real estate,5 how fisheries 
provide labour opportunities for would-be pirates,6 
how groundwater depletion drives poverty,7 how 
windblown dust increases child mortality,8 how El 
Niño droughts increase the risk of civil conflict,9 how 
rainfall during early life improves women’s long-term 
health outcomes10 and how hurricanes slow GDP 
growth.11 All these data-driven insights result from in-
novations in how environmental science is integrated 
with more traditional economic analyses.

Among these findings the role of temperature has 
stood out as a major environmental factor influencing 
human development around the world.12 High tem-
peratures have been found to cause crop failures;13 
increase violence,14 suicide,15 all-cause mortality16 
and asylum applications;17 reduce cognitive perfor-
mance,18 learning,19 industrial productivity20 and eco-
nomic growth;21 and strain the basic functioning of 
governance systems22 and infrastructure.23 Taken to-
gether, this collection of findings suggests that cli-
mate change, through its direct effect on increasing 
temperature alone, may be a major obstacle to fu-
ture development. For context, in a high greenhouse 
gas emissions scenario, temperatures are projected 
to climb to unprecedented levels throughout the de-
veloping world by the end of the century, with future 
Mexico hotter than historical Iraq and future Bangla-
desh hotter than historical Mali (figure S5.4.1). Future 
Sudan will be so hot that there is no historical country 
it can be compared to. Figure S5.4.2 depicts the pro-
jected global mortality consequences of this warming.

The explosion of empirical findings have raced 
ahead of our theoretical understanding of how 
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Figure S5.4.1 In a high greenhouse gas emissions scenario, temperatures are projected to climb to 
unprecedented levels throughout the developing world by the end of the century

Source: Reproduced from Hsiang and Kopp (2018).
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environmental changes should be integrated into de-
velopment planning and economic decisionmaking. 
Achieving the sustainability criterion means that the 
human influence on these numerous environmen-
tal conditions, and their subsequent impact on well-
being, should be accounted for in major projects. 
Researchers are now developing the methods neces-
sary to “price” these externalities using the rapidly 
growing body of empirical findings, so that these im-
pacts can be easily integrated into decisionmaking.24 
This pricing effort allows decisionmakers to explicitly 
weigh these externalities against the benefits of de-
velopment projects, provided those benefits are also 
monetized. These approaches can be further adjust-
ed to account for the unequal costs and benefits of 
different projects, incorporating equity and justice.25 
Furthermore, as new links are uncovered, our ability 
to account for the multidimensional impact of envi-
ronmental changes will strengthen.

The final piece of the puzzle is monitoring how 
human actions are altering the environment around 
the world in real time, so that the impacts can be fully 
accounted for. At present the global community has 
no system for measuring the comprehensive wealth 
of countries — that is, tracking changes to environ-
mental assets alongside humanmade assets — so even 
if we were achieving the sustainability criterion, we 
would not know. Developing such a system is a major 
challenge, but it is an essential step towards building 

global institutions that can account for global envi-
ronmental changes while balancing the economic in-
terests of current and future generations.

The dual obstacles to assembling such a system 
are that it must be sensitive and granular enough that 
small and local environmental changes can be de-
tected but comprehensive enough in both scale and 
scope that it meaningfully captures the extent of envi-
ronmental changes that could threaten future human 
wellbeing. For this task, innovations in machine 
learning are likely to be a game changer, enabling 
automated systems to sift through vast quantities of 
unstructured data to develop structured measure-
ments that are environmentally and economically 
relevant. For example, applying machine learning to 
satellite imagery has been fruitful for gathering de-
velopment-related metrics over large regions,26 and 
recent advances suggest that these approaches could 
be extended to study many environmental and devel-
opment outcomes simultaneously using current sat-
ellite systems.27

Just integrating environmental science with eco-
nomics revolutionized our understanding of environ-
mental impacts, integrating machine learning will 
likely revolutionize real-time monitoring of global en-
vironmental systems. Together, these elements will 
empower decisionmakers to integrate the sustaina-
bility criterion into their everyday decisionmaking, 
guiding us towards true sustainable development.
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Measuring human development and the Anthropocene



The first Human Development Report, published 30 
years ago, presented the concept and measurement 
of human development. Since then, the connection 
between the two has evolved, and proposals have 
been made to adjust or change human development 
metrics, including to account for sustainability.

This Report began by looking at the new reality un-
derpinning proposals for the Anthropocene and what 
that means for human development. It argued for re-
imagining the human development journey as one in 
which people are embedded in the biosphere. And 
it made the case that expanding human freedoms is 
central to confronting the unprecedented challenges 
we now face.

This concluding part of the Report explores impli-
cations for measuring human development. Chapter 
7 sets out a framework for advancing the agenda of 
human development metrics in the Anthropocene. It 
starts by reaffirming the continuing relevance of the 
Human Development Index (HDI), as long as it is 

interpreted to measure what it was meant to — a par-
tial set of key capabilities — and not as encompassing 
the totality of the human development concept. The 
chapter then explores metrics of human develop-
ment that are informed by the analysis in this Report. 
It concludes with a proposal for a new experimental 
index that accounts for both human development 
achievements and planetary pressures.

Augmenting the chapter are five spotlights on some 
of its key concepts. The first looks at the HDI as it 
turns 30, arguing that it has aged well and remains 
relevant. The second explores inequalities in green-
house gas emissions across people, highlighting the 
need to look beyond country aggregate emissions. 
The third considers developments in the conceptual-
ization and measurement of comprehensive wealth, 
including natural capital. The fourth reviews some 
of the metrics introduced to account for the environ-
ment and sustainability, and the fifth reviews propos-
als to incorporate these dimensions in the HDI.
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Human development is dynamic. So the way 
we measure it must be, too. Over the years, new 
dashboards and indices have been introduced.

How do we measure human development in the 
Anthropocene?

In line with a central theme of the report, there is no 
one-size-fits-all tool or metric. Instead, this chapter 
introduces and explores a suite of possibilities, 
including an experimental Planetary pressures-
adjusted Human Development Index. 

C H A PT E R  7

Towards a new generation of human development 
metrics for the Anthropocene



One index to rule them all?

Confronting the Anthropocene calls for a new gen-
eration of human development metrics. The Human 
Development Index (HDI) introduced in 1990 was 
intended to be a general index for global assessment 
and critique based on a minimal listing of capabilities 
focused on enjoying a basic quality of life.1 Clear and 
simple, and focused on income, education and health, 
it shaped public and political debate and re oriented 
objectives and actions. It has since been augmented 
by the Inequality-adjusted HDI, the Gender Devel-
opment Index, the Gender Inequality Index and the 
Multidimensional Poverty Index (spotlight 7.1).

The inclusion of income in the HDI was intended 
only as a proxy for capabilities other than education 
and health, as something instrumentally important 
for achievements in those other capabilities. But 
gross national income (GNI) does not account for 
planetary pressures. So this chapter considers pos-
sible adjustments to the HDI’s income component, 
subtracting the social costs of carbon from GNI and 
discussing options to account for changes in total 
wealth that include natural capital.

The chapter also presents an adjustment to the HDI 
that uses indicators of greenhouse gas emissions and 
material footprint. The adjustment is made by multi-
plying the HDI by an adjustment factor that accounts 
for planetary pressures. This adjustment factor is cal-
culated as the arithmetic mean of indices measuring 
carbon dioxide emissions per capita — which speaks 
to the challenge of shifting away from fossil fuels for 
energy — and the material footprint per capita — which 
relates to the challenge of closing material cycles. 
This planetary pressures–adjusted HDI provides a 
sense of the possibilities for achieving high HDI val-
ues with lower emissions and resource use.

The HDI was not meant to encompass the totality 
of the human development approach since no sin-
gle measure can do that.2 But it has served as a pow-
erful device to shape public and political debate, 
encouraging a reorienting of objectives and action. 
Because supporting that reorientation remains vital, 
it is important to reaffirm the original intent of the 
HDI (spotlight 7.1). But as we confront the Anthropo-
cene, the original reorientation is no longer enough. 
The transformational changes required to ease plan-
etary pressures and redress social imbalances call for 

another reorientation of goals and choices like the 
one that the HDI encouraged 30 years ago.

The transformational changes required to 
ease planetary pressures and redress social 
imbalances call for another reorientation 
of goals and choices like the one that 
the HDI encouraged 30 years ago.

Confronting the Anthropocene calls for a new gen-
eration of human development metrics, guided by 
three considerations. First, as the 2019 Human De-
velopment Report argued, we need a revolution in 
metrics, going beyond averages to inequalities both 
across and within countries (part I).3 The inequali-
ties reflect the unequal consequences of dangerous 
planetary change and the differences in power that 
frame choices driving planetary pressures. And they 
are manifest not only in inequalities in income and 
wealth but also in enhanced capabilities — today’s 
new necessities in a rapidly changing and increasing-
ly digital world. Particularly important is to empha-
size horizontal (intergroup) inequalities, since they 
often reflect longstanding patterns of exclusion and 
discrimination. And it is important to go beyond na-
tional averages more than ever — for even countries 
contributing little to total greenhouse gas emissions 
may have large individual emitters (spotlight 7.2).

Second, while longstanding debates on sustaina-
bility are crucial, we need to go beyond sustaining 
— meaning, aspiring for a better future for our 
descendants, not merely avoiding a decline as the 
objective — and beyond needs (chapter 1). Sustaina-
bility cannot be assessed without defining what is to 
be sustained. Different approaches suggest different 
indicators: No unique measure is applicable to all 
definitions of sustainability.4 Nor can sustainability 
be assessed without forecasting the future, for what 
will matter then is not necessarily what matters for 
us today, but what will matter for future generations.5 
These are not mere technical challenges. If the met-
rics are to influence those making choices in the real 
world, these challenges are consequential and can-
not be brushed aside.6 And there simply is no way of 
assessing any notion of sustainability based on past 
or current indicators without making assumptions 
about the future.7 Going beyond “sustaining,” and 
consistent with the findings of this Report, measuring 

CHAPTER 7 — TOWARDS A NEW GENERATION OF HUMAN DEVELOPMENT METRICS FOR THE ANTHROPOCENE 2 2 7



human development in the Anthropocene should be 
guided towards measures of planetary pressures and 
those that incorporate human agency.8

Third, although composite indices are powerful 
political signalling devices, relying on them exclu-
sively can be misleading. The shortcomings of rely-
ing only on GDP were emphasized by Joseph Stiglitz, 
Amartya Sen and Jean Paul Fitoussi’s Report of the 
Commission on the Measurement of Economic Perfor-
mance and Social Progress9 and further strengthened 
in more recent work by Stiglitz, Fitoussi and Martine 
Durand.10 Dashboards can complement single indica-
tors, including composite indices,11 particularly when 
thinking about measures of current and future well-
being (with the latter meant in some sense to reflect 
sustainability). Sen, Fitoussi and Stiglitz used the 
analogy of a driver relying on a car’s dashboard for 
information on speed and on how much fuel is in the 
tank.12 Both pieces of information are valuable sepa-
rately, but it is difficult to see how they could be com-
bined in a way that warns the driver of both whether 
he or she is speeding or running out of fuel.

These considerations define a broad framework 
for the evolution of metrics of human development 

in the Anthropocene, and this chapter makes an in-
itial and partial contribution. To take the third con-
sideration first, a new dashboard of indicators can be 
organized according to the findings of this Report.13 
Composite indices impose normative assumptions 
for the choice and aggregation of the indicators, in-
cluding the weights for different components. They 
are rarely transparent or even explicit.14 Dashboards, 
by contrast, make it possible to inspect different di-
mensions simultaneously, recognizing that different 
people can give different weights to each dimension 
depending on context and aspiration.15

This chapter suggests a new dashboard on human 
development and the Anthropocene, with indica-
tors aimed at capturing the complex interactions 
between people and ecosystems and at monitoring 
individual country progress towards easing plan-
etary pressures and social imbalances. The infor-
mation is organized in four dimensions: status of 
human development, energy systems, material cy-
cles and transforming our future (figure 7.1). An in-
itial implementation of this dashboard is available 
online, with the choice of indicators guided in part 
by data availability.16

Figure 7.1 New dashboard on human development and the Anthropocene

Source: Human Development Report Office.
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Also important is presenting the information in a 
way that helps decisionmakers and the public, and har-
nessing the power of digital data platforms provides 
an opportunity to innovate. The Covid-19 Dashboard 
of the Center for Systems Science and Engineering at 
Johns Hopkins University presents data from multi-
ple sources and combines spatial data visualizations 
and data modelling.17 With a real-time tracking map 
of Covid-19 cases and deaths, it uses open data princi-
ples, offering data downloads with transparent expla-
nations of its sources and documentation. Our World 
in Data, a University of Oxford initiative, combines 
data and research to inform global audiences and in-
spire change. It presents in a transparent and engaging 
way data and knowledge that would be otherwise hid-
den in databases and scientific papers.18

The chapter concludes by proposing a 
new index to adjust the HDI for planetary 
pressures. It is a crude but simple way of 
bringing together a central theme of this 
Report — reimagining the human development 
journey as one in which the expanding human 
freedoms also eases planetary pressures.

The chapter next explores how the analysis of 
human development in the Anthropocene in parts 
I and II can inform adjustments to the income com-
ponent of the HDI. These adjustments are informed 
by recent developments in comprehensive wealth ac-
counting (which includes natural capital, reviewed in 
more detail in spotlight 7.3) and by advances in the 
measurement of sustainability and environmental 
degradation (spotlight 7.4). Both open a new perspec-
tive for metrics of human development in the Anthro-
pocene. The chapter concludes by proposing a new 
index to adjust the HDI for planetary pressures. It is 
a crude but simple way of bringing together a cen-
tral theme of this Report — reimagining the human 
development journey as one in which the expanding 
human freedoms also eases planetary pressures.

Broadening the vista on the Human 
Development Index: The income 
component and planetary pressures

This section builds on proposals to add environ-
mental and sustainability dimensions to the HDI 

(spotlight 7.4) but explores metrics guided by the 
importance of going beyond sustaining.19 It focus-
es on the implications of accounting for planetary 
pressures20 by adjusting the income component of 
the HDI (box 7.1 shows and discusses an adjust-
ment to the HDI through the health component that 
could be linked to the drivers and impact of planetary 
pressures).21

Since the HDI presents an alternative to GDP, its 
income component has been a source of controver-
sy.22 Including income in the HDI has been criticized 
as encouraging unaimed opulence — that is, “attempt-
ing to maximize economic growth without paying 
any direct attention to the transformation of greater 
opulence into better living conditions. Unaimed op-
ulence generally is a roundabout, undependable and 
wasteful way of improving the living standards of the 
poor.”23 But including income in the HDI was intend-
ed as a proxy for capabilities other than health and 
education (spotlight 7.1). It does not represent human 
thriving directly but something instrumentally im-
portant to enable achievements in other capabilities. 
And it is included in the HDI in a way that recognizes 
that such instrumentality declines as income rises.24

Thus, this apparent difficulty would be resolved if 
the original intent of including income as an index 
of nonhealth and noneducation capabilities were re-
tained. A more fundamental issue is that GNI does 
not account for planetary pressures. So this section 
considers possible adjustments to the income compo-
nent of the HDI. First, by subtracting from GNI the 
social costs of carbon. Second, by discussing recent 
developments in wealth accounting that open the 
possibility of replacing GNI with measures that ac-
count for changes in total wealth, inclusive of natural 
capital, representing net changes in a more compre-
hensive measure of capital than the gross investment 
in physical capital that goes into GNI.

Accounting for the social cost of carbon

The HDI’s indicator for the income dimension is 
GNI. “Gross” is the rogue word in this concept be-
cause it fails to account for the depreciation of capital 
assets25 and ignores natural capital (spotlight 7.2) and 
the social costs (borne by everyone) of environmen-
tal damage.26 Other  income-based indicators take a 
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Box 7.1 Would health-adjusted longevity better reflect the impact of planetary pressures?

The Human Development Index (HDI) includes a measure of length of life — life expectancy at birth — but 
not how healthy people are when they are alive. Environmental pressures are important determinants 
of health inequalities, and the very consumption patterns that are ecologically damaging (such as 
meat consumption, discussed in the 2019 Human Development Report1) may also relate to deteriorat-
ing health in noncommunicable diseases.2

The determinants of morbidity are complex and multifaceted, but if the focus is on the capability to 
live a long and healthy life, this capability might be better captured by health-adjusted life expectancy, 
an indicator that looks at both the length of life and the quality of health during life. It adjusts life expec-
tancy to account for illness or disability. Using health-adjusted life expectancy instead of life expectancy 
at birth lowers HDI values for all countries.3 But the HDI and the health-adjusted life expectancy HDI are 
highly correlated, suggesting only very small changes in rank (see figure).

Health-adjusted life expectancy broadly preserves the ranking of countries by Human Development 
Index value

Note: Covers 186 countries with Human Development Index (HDI) values. Health-adjusted life expectancy is not available for Liechten-
stein and Hong Kong Special Administrative Region, China; Nigeria is excluded because the value for health-adjusted life expectancy 
(produced by the Institute for Health Metrics and Evaluation) is higher than the value for life expectancy (produced by the United 
Nations Department of Economic and Social Affairs and included in the HDI).
Source: Human Development Report Office calculations based on HDI values from table 1 in the statistical annex and health- adjusted 
life expectancy data from IHME (2020).

Notes
1. UNDP 2019. 2. Springmann and others 2016. We are grateful to Marc Fleurbaey for this suggestion. The education component could 
also be adjusted to reflect more directly not only learning but also innovation. And the income component could be adjusted by 
deducting the social cost of greenhouse gas emissions — something explored later in this chapter. 3. Given that health-adjusted life 
expectancy is always lower than life expectancy. The slope of the green line depends on the choice for the maximum goalpost in the 
health dimension — these results assume the same maximum goalpost as the one used for life expectancy in the HDI.
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broader view of net flows from capital and adjust for 
natural resource depletion and damage from emis-
sions and pollution.27 Here we explore a simpler and 
more direct adjustment to GNI by subtracting the so-
cial costs of carbon dioxide emissions.28 Again, this is 
driven by the importance of encouraging a transfor-
mation in energy use to lower greenhouse gas emis-
sions. This is not meant to accurately capture the full 
social costs of environmental damage or the overuse 
of resources not in GNI. For simplicity the adjust-
ment considers emissions from each country, not the 
actual damages to each country caused by global ag-
gregate emissions.29

The social cost of carbon is the economic cost at-
tributable to an additional tonne of carbon dioxide 
emissions or its equivalent. Estimates of this cost de-
pend on several assumptions and parameter choices 
and span a wide range.30 Here we consider two esti-
mates.31 One proposed by the International Mone-
tary Fund sets the cost of carbon in 2030 at $75 per 
tonne of carbon dioxide — in 2017 US dollars and 
covering all fossil fuels (spotlight 5.1). It is based on 
a model showing that the impact of a global carbon 
tax at this level would be consistent with countries 
meeting their Paris Agreement pledges. The other 
estimate is from a recent application of the Dynamic 
Integrated Climate-Economy integrated assessment 
model.32 It includes the latest climate science and re-
flects a broad range of expert recommendations on 
social discount rates — a key parameter in the model 
that weighs the value today of future benefits and 
costs.33 The median expert view on discount rates 
gives a carbon social cost of around $200 per tonne 
of carbon dioxide in 2020 (in 2010 international US 
dollars).34

The adjustment to the income component of the 
HDI subtracts the social cost of carbon dioxide emis-
sions (measured as the product of the country’s car-
bon dioxide emissions per capita and the social cost 
of carbon) from GNI per capita (and so does not ac-
count for the costs of other greenhouse gases). With 
the social cost set at $75 per tonne of carbon diox-
ide,35 the adjustment to the income component would 
not change a country’s HDI value substantially. The 
changes are generally small, even with the higher so-
cial price of carbon of $200 per tonne (figure 7.2). The 
small changes also suggest that an HDI adjusted only 
for the social costs of carbon in these price ranges 

would not send strong enough signals to encourage 
behaviour change. Something more comprehensive 
may be required. The next section explores changes 
in comprehensive wealth that involve natural capital, 
which more inclusively accounts for the social costs 
of the depletion of natural capital than carbon diox-
ide emissions alone does.

Accounting for changes in comprehensive—
and natural—wealth

Recent analytical and empirical advances in wealth 
accounting offer exciting new avenues to explore 
human development metrics. Measures of econom-
ic activity and social welfare are becoming availa-
ble that include contributions from nature, the costs 
of extraction from it and how pollution depreciates 
capital.36 They relate to the measurement of com-
prehensive wealth (sometimes called inclusive or 
total wealth), which includes natural capital37 along 
with produced and human capital.38 Natural capital 
comprises nature’s assets.39 These approaches have 
a long tradition in economics.40 Irving Fisher started 
his 1906 book on the nature of capital and income 
by using fisheries in the Newfoundland Banks as an 
example of a stock.41 But the pace picked up from the 
late 1960s, fuelled in part by debates on how to link 
social welfare to measures of economic activity and 
consumption42 as well as by growing awareness and 
concerns over ecological degradation.43

Recent analytical and empirical advances in 
wealth accounting offer exciting new avenues 
to explore human development metrics.

Partha Dasgupta and Karl-Göran Mäler have built 
on this tradition, proposing a model in which changes 
in comprehensive wealth are equivalent to changes in 
social welfare (meaning that the changes encompass 
the social welfare of the current generation and all 
future ones).44 This is the foundation for much con-
ceptual and empirical work. On the conceptual front, 
Dasgupta extends the model to include both the val-
ues and ethics of population levels and growth and 
empirical estimates of the planet’s human carrying 
capacity under different normative and parametric 
assumptions.45 Empirical estimates of comprehensive 
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wealth were informed by pioneering work on gen-
uine savings46 and have evolved to encompass not 
only cases for some countries47 but also estimates for 
several countries. The United Nations Environment 
Programme (UNEP) and the World Bank now issue 
country-level estimates.48 Table 7.1 describes the 
measures of inclusive wealth released by the UNEP 
and the measures of total wealth estimated by the 
World Bank. Both organizations emphasize that their 
approaches likely greatly underestimate natural cap-
ital. A separate but related development is the grow-
ing interest in directly measuring wellbeing (box 7.2).

The various components that make up inclusive 
wealth show different trends (figure 7.3). For most 
countries and for the world at large, inclusive wealth 
grows more slowly than GDP. Although the increase 
in physical capital is on par with GDP, the growth of 

human capital is slower. More troubling, these esti-
mates suggest that natural capital has been steadily 
declining over time (spotlight 7.3).

Changes in inclusive wealth offer a more com-
prehensive approach than simply subtracting the 
social costs of carbon dioxide emissions discussed 
above. Explorations could include adjusting the in-
come component of the HDI by replacing GNI with 
measures that account for changes in comprehen-
sive wealth. But given that changes in comprehen-
sive wealth reflect broader implications for human 
wellbeing than just the effect of planetary pressures, 
how to introduce this broader concept in an index 
of capabilities like the HDI requires further analysis. 
These explorations remain under study also because 
of empirical challenges. To begin with, estimates of 
inclusive wealth are likely lower bounds, as noted 

Figure 7.2 The changes to Human Development Index values after subtracting the social costs of 
carbon at $200 per tonne of carbon dioxide emissions are generally small

Source: Human Development Report Office calculations based on Human Development Index values from table 1 in the statistical annex and 
data on production-based carbon dioxide emissions from GCP (2020).
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above. For instance, the social cost of carbon used to 
estimate the damages from carbon emissions in in-
clusive wealth is $50 — using the $200 value as above 
would multiply the change in inclusive wealth due to 
this factor by four. And the information on changes 
in comprehensive wealth from the UNEP and World 
Bank estimates often vary greatly for some countries, 
not only in magnitude but also on whether there was 
a decrease or increase over some time periods. Still 
the ongoing advances in wealth accounting hold 
great potential to explore new avenues to incorporate 
into human development metrics the challenges that 
we confront in the Anthropocene.

Adjusting the Human 
Development Index as a whole

The HDI is an example of what James Foster has 
called “intentional measurement.”49 Its construction 
was driven by its intended purpose and desired char-
acteristics. The purpose was to shift objectives and 
action towards a view of development that put people 
at the centre. Two of its main desired characteristics 
were clarity and simplicity. A criterion for the validity 
of such indices is whether they are actually used and 
adopted over time. And by that standard — despite 
the modifications made over the years — the HDI has 
stood the test of time (spotlight 7.1).

So now is the chance to step back and reflect on the 
intent of adjusting the HDI. Put simply the intent is 

to have a measure that accounts for how people are 
doing and for the unprecedented pressures people are 
imposing on the planet. To account for capabilities, 
the HDI is the obvious choice. And for the other com-
ponent, the biophysical and socioeconomic processes 
that produce planetary pressures should inform the 
choice. We consider two summary measures: carbon 
dioxide emissions and material footprint, both on a 
per capita basis, informed by the discussion in chap-
ter 1. It is crucial to keep in mind the clarity of mes-
sage and simplicity of understanding.

This section’s adjustment to the HDI relies on the 
use of indicators of carbon dioxide emissions and ma-
terial footprints in line with the arguments in chap-
ter 1 — that some of the fundamental changes required 
to ease the disruptions of planetary processes have to 
be reflected in reducing greenhouse emissions and 
closing material cycles. The adjustment to the HDI is 
a signalling device for positive change, encouraging 
the expansion of capabilities while reducing plane-
tary pressures.50 The focus on greenhouse gases and 
material flows does not imply that all other environ-
mental concerns are less important or urgent — as is 
the case for losses in biosphere integrity and several 
other urgent concerns, as reflected in the Sustainable 
Development Goals. But reductions in the flows of 
greenhouse gases and materials between people and 
the biosphere would eventually reflect the outcomes 
of the broader economic and societal transformation 
to ease planetary pressures.51

Table 7.1 Estimates of comprehensive wealth

Measure Institution Data Description

Inclusive 
wealth

United Nations 
Environment 
Programme

140 countries

1990–2014

Inclusive wealth aims to measure wellbeing by monitoring the productive base for future generations. A country’s 
inclusive wealth is the social value of all its capital assets (valued through shadow pricesa). These include 
natural capital (fossil fuels, minerals, forests, agricultural land, fisheries), human capital (health, education) and 
produced capital (equipment, machineries, roads). Of importance for analysis is the change in wealth.

In 2014 about 20 percent of global inclusive wealth was accounted for by produced capital, 60 percent by 
human capital and 20 percent by natural capital. Even though 135 of 140 countries showed growth in inclusive 
wealth in 2014, natural capital declined in 127 of the 140 countries.

Total 
wealth

World Bank 141 countries

1995–2014

World Bank wealth accounts include the following asset categories: produced capital and urban land 
(machinery, buildings, equipment, residential and nonresidential urban land — measured at market prices), 
natural capital (energy and minerals, agricultural land, forests, terrestrial protected areas — measured 
as the discounted sum of the value of the rents generated over the lifetime of the asset), human capital 
(disaggregated by gender and employment status — measured as the discounted value of earnings over a 
person’s lifetime) and net foreign assets (for example, foreign direct investment, reserve assets).

In 2014 about 27 percent of total wealth was produced capital, 64 percent was human capital and 9 percent 
was natural capital, with natural capital accounting for 47 percent of the wealth in low-income countries and 
27 percent in lower-middle-income countries.

a. The shadow price or value of a capital asset is the monetary measure of the contribution a marginal unit of that asset is forecast to make to human wellbeing 
(UNEP 2018).
Source: UNEP 2018; World Bank 2018.
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Box 7.2 Measuring wellbeing

Efforts to measure societies’ wellbeing have involved government, civil society, academia and interna-
tional organizations, often working in collaboration. Though some initiatives have sought to measure 
wellbeing, others have assessed related concepts, including progress, quality of life or sustainable de-
velopment. For the purposes here, there is little to choose among the measures used for these themes 

— each initiative has sought to provide an index, or set of indicators, that paints a broader picture of 
national wellbeing than GDP provides.

Official statistical offices have often been at the forefront of this work, keen to see a richer, fact-based 
debate about key aspects of life. An early effort came from the United Kingdom, which produced Qual-
ity of Life Accounts in 1999.1 In 2002 the Australian Bureau of Statistics produced “Measuring Australia’s 
Progress.”2 Ireland’s Central Statistics Office followed a year later with “Measuring Ireland’s Progress.”3

In 2005 the Organisation for Economic Co-operation and Development (OECD) began its Global 
Project on Measuring the Progress of Society4 to catalyse growing interest in going beyond GDP. In 2007 
the OECD, along with the European Commission, the United Nations, the United Nations Development 
Programme (UNDP), the World Bank and others, cosigned a declaration on the importance of measur-
ing the progress of societies.5 Later that year the European Union held a conference — Beyond GDP — on 
developing indicators that are as clear and appealing as GDP but more inclusive of environmental and 
social aspects of progress.6

There has been much work since then. Some, such as the 2009 Commission on the Measurement of 
Economic Performance and Social Progress,7 has been driven by political leaders. Others, such as the 
Canadian Wellbeing Index, have been driven by civil society and academia.8

International organizations have also been active. UNDP aside — many would argue that the Human 
Development Index is a measure of wellbeing — the OECD began compiling its Better Life Index in 2011 
to bring together internationally comparable measures of wellbeing.9

Bhutan’s Gross National Happiness work is a well known project from the Global South. What be-
gan as a remark by Bhutan’s King — “Gross national happiness is more important than GNP” — gained 
traction as a policy goal, and the Centre for Bhutan Studies developed a survey to measure the popu-
lation’s overall wellbeing that covers four pillars: promotion of sustainable development, preservation 
and promotion of cultural values, conservation of the natural environment and establishment of good 
governance. These four pillars consist of nine general contributors to happiness, including psycho-
logical wellbeing, health, education, cultural diversity and resilience, time use, community vitality, living 
standard, and ecological diversity and resilience. And these ideas are embedded into national policy.10

Central government agencies are also becoming interested in wellbeing. For example, the govern-
ment of New Zealand recently made a strong political commitment to go beyond GDP, with its Treasury 
using the OECD’s Living Standard Framework, which measures wellbeing, capital stocks, and risk and 
resilience to inform budget decisions.11 Its commitment to engaging with diverse communities within 
Aotearoa, New Zealand, will help transformation towards an even richer conceptualization and mea-
sure of wellbeing.

Around the world the development of wellbeing indicators for children,12 older people,13 people with 
disabilities14 and indigenous communities15 is ongoing, sometimes building on a long tradition of work. 
So too are wellbeing initiatives undertaken by local communities, such as indigenous communities, 
that are also undertaking socioenvironmental wellbeing surveys.16 These and other communities are 
developing wellbeing indicators to understand the needs and aspirations of their communities in the 
widest sense.17

Notes
1. UK Department of the Environment, Transport and the Regions 1999. 2. Trewin 2002. 3. Ireland Central Statistics Office 2004. 4. OECD 
2020a. 5. OECD 2007. 6. European Commission 2009. 7. Stiglitz, Sen and Fitoussi 2009. 8. CIW 2020. 9. OECD 2020b. 10.  Centre for Bhu-
tan Studies and GNH Research 2016. 11. New Zealand Treasury 2020. 12. Biggeri, Ballet and Comim 2011. 13. ICECAP-O 2020. 14. Trani 
and others 2011. 15. Breslow and others 2016; Durie 1995; Yap and Yu 2016. 16. Durie 1995; Yap and Yu 2016. 17. Kukutai and Taylor 2016.
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The Planetary pressures–adjusted 
Human Development Index

The adjustment corresponds to multiplying the HDI 
by an adjustment factor, creating the Planetary pres-
sures–adjusted HDI (PHDI; figure 7.4).52 If a country 
puts no pressure on the planet, its PHDI and HDI 
would be equal, but the PHDI falls below the HDI as 
pressure rises. The adjustment factor is calculated 
as the arithmetic mean of indices measuring carbon 
dioxide emissions per capita, which speaks to the en-
ergy transition away from fossil fuels, and material 
footprint per capita, which relates to closing material 
cycles.53 A country’s material footprint measures the 
amount of material extracted (biomass, fossil fuels, 
metal ores and nonmetal ores) to meet domestic final 
demand for goods and services, regardless of where 
extraction occurs. It is a consumption-based measure 
that accounts for international trade. It also indicates 
pressures on the biosphere exerted by socioeconomic 

activities, since it includes the use of biomass — thus 
indirectly reflecting impacts of actions such as land 
use change on the loss of biosphere integrity.54

If a country puts no pressure on the planet, 
its PHDI and HDI would be equal, but the 
PHDI falls below the HDI as pressure rises.

The literature has often justified adjustments to 
the HDI of this type as a penalty for pollution,55 as in 
proposals to multiply the HDI by a loss function asso-
ciated with carbon dioxide emissions above a coun-
try’s “fair share.”56 Discounting the HDI could be 
interpreted as similar to the adjustments in the Ine-
quality-adjusted HDI (IHDI).57 The IHDI adjustment 
is motivated by intragenerational inequality, lower-
ing each component of the HDI by the inequality in 
that component. By analogy, discounting the HDI for 
planetary pressures could be interpreted as reflecting 
a concern for intergenerational inequality.

Figure 7.3 The steady decline in natural capital

Source: UNEP 2018.

GDP per capita Population Produced capital per capita Natural capital per capita

Human capital per capita Inclusive wealth per capitaInclusive wealth

Inclusive wealth and components

100

80

60

40

20

0

–20

–40

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

Pe
rc

en
t c

ha
ng

e 
w

ith
 re

sp
ec

t t
o 

19
92

CHAPTER 7 — TOWARDS A NEW GENERATION OF HUMAN DEVELOPMENT METRICS FOR THE ANTHROPOCENE 2 3 5



But “one should be careful not to interpret [this 
type of adjustment] in terms of moral appraisal of 
countries, because some may have little choice but 
to deplete their capital.”58 The interpretation pro-
posed here for the adjustment for planetary pres-
sures is intended to incentivize change by providing 
a metric for countries to assess their own progress 
over time and highlighting countries that are mov-
ing in the right direction so that others can learn from 
them.59 It provides a sense of possibility for how to 
achieve high HDI values with lower emissions and 
resource use. This approach also avoids imposing 
what will always be ultimately arbitrary constraints 

on each country, blind to their historic responsibili-
ties, within-country inequalities — which often reflect 
longstanding patterns of racial, gender and other 
types of discrimination — and resource and economic 
circumstances.60

PHDI values are very close to HDI values for 
countries with an HDI value of 0.7 or lower (fig-
ure 7.5). Differences start to open up at higher HDI 
values, with wider divergence at very high HDI val-
ues. But caution must be used in interpreting these 
numbers because the adjustment does not account 
for individual country responsibilities — current or 
historical.61

Figure 7.4 Visual representation of the Planetary pressures–adjusted Human Development Index

Source: Human Development Report Office.
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Annex table A7.1 at the end of the chapter pre-
sents the values and ranks of countries on the 
PHDI. Costa Rica has a very large increase in rank 
from the HDI to the PHDI, while the opposite is 
true for countries that depend heavily on hydro-
carbons. Luxembourg and Singapore demonstrate 
this more sharply, in large part reflecting their ex-
ceptional circumstances, given that both are small, 
highly open economies with high income per capita 
and a structural dependence on hydrocarbons for 
energy.62

Human development progress based on 
the Planetary pressures–adjusted Human 
Development Index: A new lens

The global PHDI offers a summary view of the evolu-
tion in human development and the associated plan-
etary pressures — the world has consistently increased 
planetary pressures per capita over the past three dec-
ades (figure 7.6, left panel).63 The PHDI is not only 
lower than the HDI; it is also growing more slowly 

Figure 7.5 Planetary pressures–adjusted Human Development Index values are very close to Human 
Development Index values for countries with a Human Development Index value of 0.7 or lower

Note: The Planetary pressures–adjusted Human Development Index covers 169 countries with Human Development Index (HDI) values. Data on mate-
rial footprint are not available for 19 countries with HDI values, and Guyana is excluded from the analysis due to unrealistically high values for material 
footprint.
Source: Human Development Report Office calculations based on HDI values from table 1 in the statistical annex, data on carbon dioxide emissions from 
GCP (2020) and data on material footprint from UNEP (2020).
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(figure 7.6, right panel). The gap between the conven-
tional assessment of development (the HDI) and the 
new perspective to navigate the Anthropocene (the 
experimental PHDI) has been widening.

From an evaluative perspective these trends reflect 
both gains in the space of basic capabilities and general 
material conditions and the increasing anthropogenic 
planetary pressures. As discussed in chapter 2, the neg-
ative effects of climate change and losses in biosphere 
integrity are starting to emerge in different aspects of 
human development not captured in the HDI.

From a policy perspective the PHDI provides a 
guiding metric towards advancing human develop-
ment while easing planetary pressures — a combi-
nation that today corresponds to an “empty corner” 
when human development is contrasted with indi-
cators of planetary pressures, as chapter 1 highlight-
ed.64 In figure 7.7 the horizontal axis shows the HDI, 
and the vertical axis shows the index of planetary 
pressures (which is one minus the adjustment factor 
for planetary pressures that is multiplied by the HDI 
to generate the PHDI). Also plotted are contour lines 
corresponding to the same PHDI values that result 

Figure 7.6 Planetary pressures have increased with gains on the Human Development Index

Note: The Planetary pressures–adjusted Human Development Index (PHDI) values for 2018 and 2019 use material footprint data for 2017, the 
most recent year for which data are available, and the PHDI value for 2019 uses carbon dioxide emissions per capita data for 2018, the most 
recent year for which data are available. The index of planetary pressures is equal to 1 – A, with A defined in figure 7.4
Source: Human Development Report Office calculations based on Human Development Index values from table 2 of the statistical annex, 
data on carbon dioxide emissions from GCP (2020) and data on material footprint from UNEP (2020).
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from different combinations of the HDI and the index 
of planetary pressures (isoquants). PHDI values in-
crease as these lines move towards the bottom right 
corner. This corner (highlighted in green in the fig-
ure) is the “empty space” identified in chapter 1 as the 
aspirational destination of the human development 
journey in the Anthropocene. For instance, countries 
in positions A and B have very different HDI values 
(0.55 and 0.85) but the same PHDI value (0.55) be-
cause the greater progress in HDI in country B has 
been coupled with much greater planetary pressures. 
This simple example shows the importance of a joint 
assessment of socioeconomic and planetary pressure 
indicators as part of a single framework.

Figure 7.8 shows how human development (in its 
traditional interpretation, characterized by the HDI) 
is intimately connected with planetary pressures. 
Of the more than 60 very high human development 
countries, only 10 are still classified as very high 
human development on the PHDI. And even in those 
10 countries the PHDI is still far from the aspirational 
bottom-right corner.

Looking at the trajectory of countries over the past 
three decades shows different paths across human 

Figure 7.8 Of the more than 60 very high human 
development countries in 2019, only 10 are still classified 
as very high human development on the Planetary 
pressures–adjusted Human Development Index

Note: The index of planetary pressures is equal to 1 – A, with A defined in figure 7.4
Source: Human Development Report Office calculations based on Human Devel-
opment Index values from table 1 of the statistical annex, data on carbon dioxide 
emissions from GCP (2020) and data on material footprint from UNEP (2020).
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development groups. Low and medium human de-
velopment countries have been able to improve social 
and economic conditions substantially without a high 
burden on planetary pressures. But in high and very 
high human development countries, improvements 
on the HDI have been coupled with rising planetary 
pressures (figure 7.9, left panel).

Although absolute planetary pressures have been 
growing, two aspects reflect some progress. First, after 
the 2008 global financial crisis a few developed coun-
tries have shown some decoupling of human develop-
ment gains from planetary pressures.65 For instance, 
on average, the top 10 countries on the PHDI have in-
creased their HDI value and reduced their planetary 
pressures over the last decade (figure 7.9, right panel).66 
Second, there is some evidence more broadly of rela-
tive decoupling.67 The curve corresponding to the av-
erage performance on the HDI and planetary pressures 
for all countries moved slightly towards the bottom 
right-hand corner between 1990 and 2019 (figure 7.10).

But the movement has been far too slow and mod-
est. Further progress will require all countries to 
rapidly shift substantially towards the bottom-right 
corner. The PHDI and the HDI can help assess and, 
more important, encourage choices towards a human 
development journey in the Anthropocene that move 
us all in the direction of advancing human develop-
ment while easing planetary pressures.

Figure 7.10 The world is moving far too slowly towards 
advancing human development while easing planetary 
pressures

Note: Cross-sectional pressure patterns for 1990 and 2019 were calculated us-
ing a polynomial regression model. Shaded areas are confidence intervals. The 
index of planetary pressures is equal to 1 – A, with A defined in figure 7.4
Source: Human Development Report Office calculations based on Human De-
velopment Index values from table 2 of the statistical annex, data on carbon 
dioxide emissions from GCP (2020) and data on material footprint from UNEP 
(2020).
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SDG 9.4 SDG 8.4, 12.2

HDI RANK

Human 
Development 
Index (HDI) Planetary pressures–adjusted HDI (PHDI)

Adjustment factor 
for planetary 

pressures

Carbon dioxide 
emissions per 

capita (production)

Carbon dioxide 
emissions 

(production) index
Material footprint 

per capita
Material 

footprint index

Value Value
Difference from 
HDI value (%)

Difference from 
HDI rank Value (tonnes) Value (tonnes) Value

2019 2019 2019 2019a 2019 2018 2018 2017 2017

Very high human development

1 Norway 0.957 0.781 18.4 –15 0.816 8.3 0.881 37.9 0.752

2 Ireland 0.955 0.833 12.8 1 0.872 8.1 0.884 21.5 0.859

2 Switzerland 0.955 0.825 13.6 0 0.864 4.3 0.938 32.1 0.790

4 Hong Kong, China (SAR) 0.949 .. .. .. .. 5.9 0.916 .. ..

4 Iceland 0.949 0.768 19.1 –26 0.809 10.8 0.846 34.8 0.772

6 Germany 0.947 0.814 14.0 –1 0.859 9.1 0.869 23.0 0.849

7 Sweden 0.945 0.817 13.5 1 0.865 4.1 0.941 32.2 0.789

8 Australia 0.944 0.696 26.3 –72 0.737 16.9 0.758 43.4 0.716

8 Netherlands 0.944 0.794 15.9 –6 0.842 9.5 0.864 27.7 0.819

10 Denmark 0.940 0.824 12.3 5 0.876 6.1 0.913 24.6 0.839

11 Finland 0.938 0.770 17.9 –19 0.821 8.5 0.878 36.1 0.763

11 Singapore 0.938 0.656 30.1 –92 0.700 7.1 0.898 76.1 0.501

13 United Kingdom 0.932 0.825 11.5 10 0.885 5.6 0.919 22.7 0.851

14 Belgium 0.931 0.800 14.1 4 0.859 8.7 0.876 24.1 0.842

14 New Zealand 0.931 0.808 13.2 6 0.867 7.3 0.895 24.5 0.840

16 Canada 0.929 0.721 22.4 –40 0.776 15.3 0.781 34.9 0.771

17 United States 0.926 0.718 22.5 –45 0.775 16.6 0.763 32.5 0.787

18 Austria 0.922 0.771 16.4 –11 0.837 7.7 0.889 32.9 0.784

19 Israel 0.919 0.797 13.3 7 0.867 7.7 0.890 23.9 0.843

19 Japan 0.919 0.781 15.0 2 0.850 9.1 0.869 25.9 0.830

19 Liechtenstein 0.919 .. .. .. .. 4.0 0.942 .. ..

22 Slovenia 0.917 0.800 12.8 11 0.873 6.9 0.901 23.7 0.845

23 Korea (Republic of) 0.916 0.746 18.6 –19 0.814 12.9 0.816 28.6 0.813

23 Luxembourg 0.916 0.495 46.0 –131 0.541 15.9 0.773 105.6 0.308

25 Spain 0.904 0.795 12.1 11 0.880 5.7 0.918 24.1 0.842

26 France 0.901 0.801 11.1 16 0.889 5.2 0.926 22.5 0.853

27 Czechia 0.900 0.768 14.7 –5 0.853 9.9 0.858 23.0 0.849

28 Malta 0.895 0.794 11.3 13 0.887 3.6 0.948 26.5 0.826

29 Estonia 0.892 0.711 20.3 –40 0.797 14.8 0.788 29.6 0.806

29 Italy 0.892 0.792 11.2 12 0.888 5.6 0.920 21.9 0.857

31 United Arab Emirates 0.890 0.609 31.6 –87 0.685 21.3 0.694 49.6 0.675

32 Greece 0.888 0.768 13.5 0 0.865 7.0 0.899 25.8 0.831

33 Cyprus 0.887 0.767 13.5 –2 0.865 6.3 0.910 27.5 0.820

34 Lithuania 0.882 0.746 15.4 –8 0.846 4.8 0.931 36.3 0.762

35 Poland 0.880 0.752 14.5 –5 0.855 9.1 0.870 24.5 0.839

36 Andorra 0.868 .. .. .. .. 6.1 0.912 .. ..

37 Latvia 0.866 0.777 10.3 9 0.897 3.7 0.947 23.2 0.848

38 Portugal 0.864 0.780 9.7 15 0.903 5.0 0.929 18.7 0.878

39 Slovakia 0.860 0.720 16.3 –21 0.837 6.6 0.905 35.3 0.769

40 Hungary 0.854 0.781 8.5 21 0.915 5.1 0.926 14.9 0.903

40 Saudi Arabia 0.854 0.707 17.2 –33 0.827 18.4 0.736 12.4 0.919

42 Bahrain 0.852 0.691 18.9 –42 0.811 19.8 0.717 14.4 0.906

43 Chile 0.851 0.774 9.0 14 0.910 4.6 0.934 17.5 0.885

43 Croatia 0.851 0.779 8.5 19 0.916 4.5 0.936 16.0 0.895

45 Qatar 0.848 0.581 31.5 –84 0.685 38.0 0.456 13.2 0.913

46 Argentina 0.845 0.778 7.9 20 0.920 4.4 0.937 14.7 0.904

47 Brunei Darussalam 0.838 0.672 19.8 –49 0.802 18.5 0.735 20.0 0.869

48 Montenegro 0.829 0.738 11.0 –1 0.890 3.2 0.954 26.7 0.825

49 Romania 0.828 0.760 8.2 11 0.917 3.8 0.946 16.9 0.889

50 Palau 0.826 .. .. .. .. 13.2 0.811 .. ..

51 Kazakhstan 0.825 0.672 18.5 –46 0.815 17.6 0.749 18.1 0.881

52 Russian Federation 0.824 0.728 11.7 –4 0.883 11.7 0.832 9.9 0.935

53 Belarus 0.823 0.781 5.1 33 0.949 6.9 0.901 0.4 0.997

54 Turkey 0.820 0.746 9.0 10 0.910 5.2 0.926 16.2 0.894

55 Uruguay 0.817 0.704 13.8 –20 0.862 2.0 0.971 37.7 0.753

56 Bulgaria 0.816 0.745 8.7 9 0.913 6.3 0.910 12.8 0.916

57 Panama 0.815 0.778 4.5 30 0.955 2.6 0.963 8.0 0.947

58 Bahamas 0.814 0.733 10.0 6 0.900 4.7 0.933 20.2 0.868

58 Barbados 0.814 0.758 6.9 18 0.932 4.5 0.936 11.1 0.927

A N N E X  TA B L E   A 7.1

Planetary pressures-adjusted Human Development Index
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Carbon dioxide 
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capita (production)
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(production) index
Material footprint 

per capita
Material 
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Value Value
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Difference from 
HDI rank Value (tonnes) Value (tonnes) Value

2019 2019 2019 2019a 2019 2018 2018 2017 2017

60 Oman 0.813 0.704 13.4 –15 0.866 13.9 0.801 10.4 0.932

61 Georgia 0.812 0.772 4.9 30 0.951 2.6 0.962 9.1 0.940

62 Costa Rica 0.810 0.779 3.8 37 0.961 1.6 0.977 8.3 0.946

62 Malaysia 0.810 0.699 13.7 –18 0.863 8.1 0.884 24.2 0.842

64 Kuwait 0.806 0.547 32.1 –74 0.678 23.7 0.661 46.5 0.696

64 Serbia 0.806 0.732 9.2 10 0.908 5.2 0.926 16.7 0.891

66 Mauritius 0.804 0.727 9.6 9 0.904 3.8 0.945 20.8 0.864

High human development

67 Seychelles 0.796 0.699 12.2 –13 0.879 6.7 0.903 22.3 0.854

67 Trinidad and Tobago 0.796 0.603 24.2 –54 0.758 31.3 0.552 5.6 0.963

69 Albania 0.795 0.756 4.9 28 0.951 1.6 0.977 11.4 0.925

70 Cuba 0.783 0.749 4.3 27 0.957 2.5 0.964 7.8 0.949

70 Iran (Islamic Republic of) 0.783 0.698 10.9 –12 0.891 8.8 0.874 14.1 0.908

72 Sri Lanka 0.782 0.765 2.2 34 0.979 1.1 0.984 4.1 0.973

73 Bosnia and Herzegovina 0.780 0.718 7.9 8 0.920 6.5 0.907 10.2 0.933

74 Grenada 0.779 .. .. .. .. 2.4 0.965 .. ..

74 Mexico 0.779 0.733 5.9 22 0.941 3.8 0.946 9.8 0.936

74 Saint Kitts and Nevis 0.779 .. .. .. .. 4.6 0.934 .. ..

74 Ukraine 0.779 0.720 7.6 13 0.924 5.1 0.927 12.1 0.920

78 Antigua and Barbuda 0.778 0.713 8.4 7 0.917 5.9 0.916 12.5 0.918

79 Peru 0.777 0.743 4.4 28 0.956 1.7 0.975 9.6 0.937

79 Thailand 0.777 0.716 7.9 9 0.921 4.2 0.941 15.0 0.902

81 Armenia 0.776 0.745 4.0 32 0.960 1.9 0.973 8.2 0.947

82 North Macedonia 0.774 0.720 7.0 19 0.930 3.5 0.950 13.8 0.910

83 Colombia 0.767 0.729 5.0 26 0.951 2.0 0.972 10.7 0.930

84 Brazil 0.765 0.710 7.2 10 0.927 2.2 0.969 17.4 0.886

85 China 0.761 0.671 11.8 –16 0.881 7.0 0.899 20.9 0.863

86 Ecuador 0.759 0.718 5.4 19 0.947 2.5 0.965 11.0 0.928

86 Saint Lucia 0.759 .. .. .. .. 2.3 0.967 .. ..

88 Azerbaijan 0.756 0.720 4.8 24 0.953 3.7 0.947 6.3 0.959

88 Dominican Republic 0.756 0.727 3.8 28 0.962 2.3 0.967 6.6 0.957

90 Moldova (Republic of) 0.750 0.734 2.1 36 0.979 1.3 0.982 3.8 0.975

91 Algeria 0.748 0.721 3.6 29 0.963 3.7 0.947 3.1 0.980

92 Lebanon 0.744 0.688 7.5 –2 0.924 3.5 0.949 15.4 0.899

93 Fiji 0.743 0.713 4.0 21 0.959 2.4 0.966 7.2 0.953

94 Dominica 0.742 .. .. .. .. 2.5 0.964 .. ..

95 Maldives 0.740 0.689 6.9 1 0.931 3.0 0.958 14.5 0.905

95 Tunisia 0.740 0.710 4.1 19 0.960 2.7 0.961 6.3 0.959

97 Saint Vincent and the Grenadines 0.738 .. .. .. .. 2.0 0.971 .. ..

97 Suriname 0.738 0.687 6.9 1 0.931 3.1 0.956 14.2 0.907

99 Mongolia 0.737 0.657 10.9 –10 0.891 8.9 0.873 13.9 0.909

100 Botswana 0.735 0.637 13.3 –18 0.867 3.0 0.958 34.1 0.776

101 Jamaica 0.734 0.700 4.6 18 0.954 2.8 0.960 7.9 0.948

102 Jordan 0.729 0.700 4.0 19 0.961 2.4 0.965 6.7 0.956

103 Paraguay 0.728 0.686 5.8 5 0.943 1.1 0.985 15.1 0.901

104 Tonga 0.725 .. .. .. .. 1.3 0.981 .. ..

105 Libya 0.724 0.673 7.0 3 0.929 8.1 0.884 3.9 0.974

106 Uzbekistan 0.720 0.691 4.0 15 0.960 2.8 0.960 6.0 0.960

107 Bolivia (Plurinational State of) 0.718 0.695 3.2 17 0.968 2.0 0.972 5.5 0.964

107 Indonesia 0.718 0.691 3.8 16 0.963 2.3 0.967 6.3 0.959

107 Philippines 0.718 0.701 2.4 24 0.977 1.3 0.982 4.4 0.971

110 Belize 0.716 0.690 3.6 16 0.964 1.5 0.979 7.8 0.949

111 Samoa 0.715 0.690 3.5 17 0.965 1.3 0.981 7.9 0.948

111 Turkmenistan 0.715 0.595 16.8 –18 0.832 13.7 0.805 21.5 0.859

113 Venezuela (Bolivarian Republic of) 0.711 0.670 5.8 7 0.942 4.8 0.931 7.3 0.952

114 South Africa 0.709 0.648 8.6 –1 0.914 8.1 0.884 8.5 0.945

115 Palestine, State of 0.708 .. .. .. .. 0.7 0.991 .. ..

116 Egypt 0.707 0.684 3.3 15 0.967 2.4 0.965 4.8 0.968

117 Marshall Islands 0.704 .. .. .. .. 2.6 0.963 .. ..

117 Viet Nam 0.704 0.664 5.7 7 0.943 2.2 0.969 12.7 0.917

119 Gabon 0.703 0.680 3.3 16 0.967 2.5 0.964 4.5 0.971

Medium human development

120 Kyrgyzstan 0.697 0.669 4.0 11 0.960 1.6 0.977 8.7 0.943

121 Morocco 0.686 0.668 2.6 11 0.974 1.8 0.974 3.9 0.975

122 Guyana 0.682 .. .. .. .. 3.1 0.955 .. b ..

123 Iraq 0.674 0.642 4.7 3 0.953 5.3 0.924 2.8 0.982

124 El Salvador 0.673 0.654 2.8 8 0.972 1.1 0.984 6.3 0.959

125 Tajikistan 0.668 0.657 1.6 12 0.984 0.6 0.991 3.7 0.976

Continued →
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126 Cabo Verde 0.665 0.641 3.6 5 0.964 1.2 0.983 8.6 0.944

127 Guatemala 0.663 0.650 2.0 10 0.980 1.1 0.985 3.9 0.975

128 Nicaragua 0.660 0.647 2.0 9 0.980 0.9 0.988 4.3 0.972

129 Bhutan 0.654 0.624 4.6 4 0.954 1.6 0.977 10.4 0.932

130 Namibia 0.646 0.621 3.9 4 0.961 1.7 0.975 8.2 0.946

131 India 0.645 0.626 2.9 8 0.971 2.0 0.972 4.6 0.970

132 Honduras 0.634 0.621 2.1 6 0.980 1.0 0.985 4.0 0.974

133 Bangladesh 0.632 0.625 1.1 9 0.988 0.5 0.992 2.4 0.985

134 Kiribati 0.630 .. .. .. .. 0.6 0.991 .. ..

135 Sao Tome and Principe 0.625 0.610 2.4 6 0.976 0.6 0.992 5.9 0.961

136 Micronesia (Federated States of) 0.620 .. .. .. .. 1.3 0.981 .. ..

137 Lao People’s Democratic Republic 0.613 0.586 4.4 –2 0.956 2.7 0.961 7.5 0.951

138 Eswatini (Kingdom of) 0.611 0.587 3.9 0 0.961 1.1 0.985 9.6 0.937

138 Ghana 0.611 0.601 1.6 5 0.984 0.6 0.991 3.6 0.977

140 Vanuatu 0.609 0.592 2.8 3 0.971 0.5 0.992 7.6 0.950

141 Timor-Leste 0.606 .. .. .. .. 0.4 0.994 .. ..

142 Nepal 0.602 0.595 1.2 7 0.988 0.3 0.995 2.8 0.982

143 Kenya 0.601 0.594 1.2 6 0.988 0.4 0.995 3.0 0.980

144 Cambodia 0.594 0.584 1.7 3 0.984 0.6 0.991 3.6 0.976

145 Equatorial Guinea 0.592 .. .. .. .. 4.3 0.938 .. ..

146 Zambia 0.584 0.576 1.4 1 0.986 0.3 0.996 3.5 0.977

147 Myanmar 0.583 0.578 0.9 3 0.992 0.5 0.993 1.4 0.991

148 Angola 0.581 0.570 1.9 2 0.981 1.1 0.984 3.4 0.978

149 Congo 0.574 0.567 1.2 2 0.988 0.6 0.991 2.2 0.986

150 Zimbabwe 0.571 0.562 1.6 2 0.983 0.8 0.988 3.2 0.979

151 Solomon Islands 0.567 .. .. .. .. 0.3 0.996 .. ..

151 Syrian Arab Republic 0.567 0.554 2.3 1 0.977 1.7 0.976 3.4 0.978

153 Cameroon 0.563 0.558 0.9 3 0.991 0.3 0.995 1.9 0.987

154 Pakistan 0.557 0.547 1.8 2 0.982 1.1 0.985 3.2 0.979

155 Papua New Guinea 0.555 0.547 1.4 3 0.985 0.9 0.987 2.6 0.983

156 Comoros 0.554 .. .. .. .. 0.3 0.996 .. ..

Low human development

157 Mauritania 0.546 0.539 1.3 1 0.987 0.6 0.991 2.5 0.984

158 Benin 0.545 0.535 1.8 –1 0.981 0.6 0.991 4.4 0.971

159 Uganda 0.544 0.539 0.9 3 0.991 0.1 0.998 2.5 0.983

160 Rwanda 0.543 0.537 1.1 2 0.989 0.1 0.999 3.1 0.980

161 Nigeria 0.539 0.532 1.3 0 0.987 0.6 0.991 2.7 0.982

162 Côte d’Ivoire 0.538 0.535 0.6 3 0.995 0.3 0.995 0.9 0.994

163 Tanzania (United Republic of) 0.529 0.526 0.6 1 0.994 0.2 0.997 1.4 0.991

164 Madagascar 0.528 0.526 0.4 2 0.996 0.2 0.998 0.8 0.994

165 Lesotho 0.527 0.503 4.6 –4 0.954 1.3 0.982 11.4 0.925

166 Djibouti 0.524 0.518 1.1 2 0.988 0.7 0.990 2.3 0.985

167 Togo 0.515 0.509 1.2 2 0.989 0.4 0.994 2.5 0.984

168 Senegal 0.512 0.505 1.4 0 0.987 0.7 0.989 2.4 0.984

169 Afghanistan 0.511 0.508 0.6 3 0.994 0.3 0.996 1.2 0.992

170 Haiti 0.510 0.507 0.6 3 0.994 0.3 0.996 1.4 0.991

170 Sudan 0.510 0.500 2.0 0 0.980 0.5 0.993 5.0 0.967

172 Gambia 0.496 0.491 1.0 0 0.990 0.3 0.996 2.3 0.985

173 Ethiopia 0.485 0.483 0.4 0 0.997 0.1 0.998 0.8 0.995

174 Malawi 0.483 0.481 0.4 0 0.996 0.1 0.999 1.2 0.992

175 Congo (Democratic Republic of the) 0.480 0.477 0.6 0 0.993 0.0 1.000 2.0 0.987

175 Guinea-Bissau 0.480 .. .. .. .. 0.2 0.997 .. ..

175 Liberia 0.480 0.476 0.8 –1 0.993 0.3 0.995 1.6 0.990

178 Guinea 0.477 0.473 0.8 0 0.991 0.3 0.996 2.3 0.985

179 Yemen 0.470 0.467 0.6 0 0.994 0.4 0.995 1.1 0.993

180 Eritrea 0.459 0.449 2.2 –1 0.978 0.2 0.997 6.2 0.959

181 Mozambique 0.456 0.452 0.9 1 0.992 0.3 0.996 2.0 0.987

182 Burkina Faso 0.452 0.446 1.3 0 0.986 0.2 0.997 4.0 0.974

182 Sierra Leone 0.452 0.442 2.2 –1 0.978 0.1 0.998 6.4 0.958

184 Mali 0.434 0.427 1.6 –2 0.984 0.2 0.997 4.6 0.970

185 Burundi 0.433 0.431 0.5 1 0.994 0.0 0.999 1.6 0.990

185 South Sudan 0.433 0.430 0.7 0 0.993 0.2 0.998 1.6 0.989

187 Chad 0.398 0.396 0.5 0 0.994 0.1 0.999 1.5 0.990

188 Central African Republic 0.397 0.393 1.0 0 0.991 0.1 0.999 2.6 0.983

189 Niger 0.394 0.390 1.0 0 0.989 0.1 0.999 3.2 0.979

Other countries or territories

Korea (Democratic People’s Rep. of) .. .. .. .. 0.988 1.2 0.983 1.0 0.993

Monaco .. .. .. .. .. .. .. .. ..
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Nauru .. .. .. .. .. 4.7 0.933 .. ..

San Marino .. .. .. .. .. .. .. .. ..

Somalia .. .. .. .. 0.992 0.0 0.999 2.3 0.985

Tuvalu .. .. .. .. .. 1.0 0.986 .. ..

Human development groups

Very high human development 0.898 0.760 15.4 — 0.846 10.4 0.851 24.2 0.841

High human development 0.753 0.688 8.6 — 0.914 5.1 0.927 15.2 0.900

Medium human development 0.631 0.615 2.5 — 0.975 1.6 0.977 4.0 0.974

Low human development 0.513 0.508 1.0 — 0.990 0.3 0.996 2.2 0.985

Developing countries 0.689 0.651 5.5 — 0.944 3.4 0.952 9.6 0.937

Regions

Arab States 0.705 0.666 5.5 — 0.944 4.8 0.931 6.5 0.958

East Asia and the Pacific 0.747 0.676 9.5 — 0.905 5.5 0.921 16.9 0.890

Europe and Central Asia 0.791 0.728 8.0 — 0.920 5.5 0.921 12.2 0.920

Latin America and the Caribbean 0.766 0.720 6.0 — 0.940 2.8 0.960 12.4 0.919

South Asia 0.641 0.622 3.0 — 0.971 2.0 0.972 4.6 0.970

Sub-Saharan Africa 0.547 0.539 1.5 — 0.985 0.8 0.988 2.8 0.982

Least developed countries 0.538 0.533 0.9 — 0.990 0.3 0.995 2.3 0.985

Small island developing states 0.728 0.680 6.6 — 0.935 3.2 0.954 12.9 0.915
Organisation for Economic Co-operation 
and Development 0.900 0.766 14.9 — 0.851 9.5 0.864 24.8 0.838
World 0.737 0.683 7.3 — 0.927 4.6 0.934 12.3 0.919

Notes 

a Based on countries for which a Planetary pressures– 
adjusted Human Development Index value is calculated.

b Not reported.

Definitions

Human Development Index (HDI): A composite index measur-
ing average achievement in three basic dimensions of hu-
man development—a long and healthy life, knowledge and 
a decent standard of living. See Technical note 1 at http://hdr. 
undp.org/sites/default/files/hdr2020_technical_notes.pdf for 
details on how the HDI is calculated.

Planetary pressures–adjusted HDI (PHDI): HDI value adjusted 
by the level of carbon dioxide emissions and material foot-
print per capita to account for excessive human pressures on 
the planet. It should be seen as an incentive for transforma-
tion. See Technical note at http://hdr.undp.org/sites/default/
files/phdi_tn.pdf for details on how the PHDI is calculated

Difference from HDI value: Percentage difference between 
the PHDI value and the HDI value.

Difference from HDI rank: Difference in ranks on the PHDI 
and the HDI, calculated only for countries for which a PHDI 
value is calculated.

Adjustment factor for planetary pressures: Arithmetic aver-
age of the carbon dioxide emissions index and the material 
footprint index, both defined below. A high value implies less 
pressure on the planet.

Carbon dioxide emissions per capita (production): Carbon 
dioxide emissions produced as a consequence of human ac-
tivities (use of coal, oil and gas for combustion and industrial 
processes, gas flaring and cement manufacture) divided by 
midyear population. Values are territorial emissions, mean-
ing that emissions are attributed to the country in which they 
physically occur.

Carbon dioxide emissions (production) index: Carbon diox-
ide emissions per capita (production-based) expressed as an 
index using a minimum value of 0 and a maximum value of 
69.85 tonnes per person. A high value implies less pressure 
on the planet.

Material footprint per capita: Material footprint is the at-
tribution of global material extraction to domestic final de-
mand of a country. The total material footprint is the sum of 
the material footprint for biomass, fossil fuels, metal ores and 
nonmetal ores. Material footprint is calculated as raw mate-
rial equivalent of imports plus domestic extraction minus raw 
material equivalents of exports. Material footprint per capita 
describes the average material use for final demand.

Material footprint index: Material footprint per capita ex-
pressed as an index using a minimum value of 0 and a maxi-
mum value of 152.58. A high value implies less pressure on 
the planet.

Sources

Column 1: HDRO calculations based on data from UNDESA 
(2019), UNESCO Institute for Statistics (2020), United Nations 
Statistics Division (2020), World Bank (2020b), Barro and Lee 
(2018) and IMF (2020).

Column 2: Calculated as the product of the HDI and the ad-
justment factor presented in column 5.

Column 3: Calculated based on data in columns 1 and 2.

Column 4: Calculated based on PHDI values and recal-
culated HDI ranks for countries for which a PHDI value is 
calculated.

Column 5: Calculated based on data in columns 7 and 9.

Column 6: GCP 2020.

Column 7: Calculated based on data in column 6.

Column 8: UNEP 2020.

Column 9: Calculated based on data in column 8.
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Amartya Sen argued that presenting an alterna-
tive to the exclusive concentration on utility (and its 
“younger brother,” real income) in the evaluation of 
wellbeing and development was key for the success 
of the first 10 years of the Human Development Re-
port. The genius of Mahbub Ul Haq, Sen argued, was 
to confederate “large armies of discontent” with the 
single-minded focus on income and to put forward a 
“broad and permissive framework for social evalua-
tion” open to multiple concerns — a framework makes 
it possible “to have many different things as being 
simultaneously valuable.”1 The approach came with 
proposals on accounting for human development that 
reflected this spirit and were informed by the capabil-
ity approach.

The Human Development Index (HDI) was in-
troduced to account for a basic set of capabilities — 
longevity, education and “command over resources 
to enjoy a decent standard of living.”2 Proxied by in-
come per capita, this third component of the HDI was 
to be interpreted “strictly as a residual catch-all, to re-
flect something of other basic capabilities not already 
incorporated in the measures of longevity and educa-
tion.”3 Thus, while the indicators for health and edu-
cation directly reflect capabilities, income is included 
as something with instrumental value, as a “causal 
antecedent for basic human capabilities” to account 
for other “basic concerns that have to be captured 
in an accounting of elementary capabilities.”4 Those 
concerns could include freedom from hunger, hav-
ing shelter, mobility or Adam Smith’s notion that “the 
clothing and other resources one needs ‘to appear in 
public without shame’ depends on what other people 
standardly wear, which in turn could be more expen-
sive in rich societies than in poor ones.”5

Before starting the Human Development Report, 
Haq was an influential voice in framing the sustain-
ability debate in terms that reflected the perspec-
tive of developing countries.6 This evolved towards 
the more recent formulations that tie environmental 

sustainability with social and economic sustainabil-
ity, culminating in the 2030 Agenda for Sustainable 
Development. But as chapter 1 argued, the Report has 
integrated concerns with environmental degradation 
and sustainability from the very beginning. Over the 
years the Report has followed a dual approach in im-
plementing Haq’s vision of enhancing human lives 
through more freedom and opportunity — presenting 
alternative human development metrics and apply-
ing the human development approach to a develop-
ment theme.7

With its visibility and relevance, the HDI has been 
subjected to its own dose of critical scrutiny. A peren-
nial observation is that the HDI does not include im-
portant dimensions of development. The list is long 
but includes poverty, human rights, happiness, gov-
ernance, security, environment, wellbeing and social 
cohesion, among many others.8 Motivated in part by 
these “missing” dimensions and in part by the proven 
success of composite indices and country rankings, 
the HDI is now released among a plethora of other 
measures that purport to serve as alternative focal 
points of measurement either for development or for 
some particular dimension.

Adding something would inevitably dilute the sig-
nificance of the constitutive dimensions of human 
development of the HDI. Additions would thus also 
diminish its distinctiveness in the now fairly well pop-
ulated ecosystem of composite indices.9 It is unclear 
which missing dimensions could be characterized as 
a capability.10 Many, if not most, have been addressed 
in the narrative parts of Human Development Re-
ports.11 Thus the HDI has been retained over the 
years as it was initially intended — an index of basic 
capabilities, with health and education at their core 
and income used instrumentally as a residual that ac-
counts for other elemental capabilities.

While the three dimensions have been retained, 
several modifications have been made. Some were 
simple changes to the indicators, aimed at better 
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reflecting achievements in the capabilities account-
ed for in the index. For instance, the literacy rate was 
dropped as an indicator of education, replaced by a 
combination of mean years of schooling and expect-
ed years of schooling.12 The Sustainable Development 
Goals have further shifted education aims away from 
enrolment rates towards targets related to learning. 
While that is also the relevant capability that years of 
schooling meant to capture, more direct measures of 
learning achievements would take us closer. But data 
availability remains a challenge.13 This example is 
not meant to be settled here but to illustrate the dy-
namic and iterative process involved in the choice of 
indicators included in the HDI. This process reflects 
advances in measurement that better capture capa-
bilities, improvements in our empirical understand-
ing of the real achievement (and shortfalls) that is 
relevant and the data availability that allows for rea-
sonably comprehensive coverage of countries over 
time.14

In debates over sustainability and environmen-
tal pressure, including income in the HDI is seen by 
some as particularly problematic.15 But as noted, in-
come should be understood as an index of other basic 
capabilities beyond health and education. It is crucial 
to reiterate that the production and command over 
commodities are seen as instrumental — one of the 
contributions of the Human Development Report 
has been to document the very different ways socie-
ties make use of their ability to produce commodities 
to yield very different achievements in capabilities. 
Furthermore, conversion rate of income into basic 
capabilities decreases as income rises — which is why 
income per capita enters into the HDI in logarith-
mic form.16 Conversely, additional income is likely to 
make a big difference in enabling capabilities at low 
incomes. In fact, the first version of the HDI gave zero 
weight to income per capita above a certain threshold 
— defined for the 1990 Report as the mean of the pov-
erty lines in a few high-income countries.17

This first version of the HDI also likely an expres-
sion of the ethical concern for those who have the 
least, which permeates not only the human develop-
ment approach but also has broad ethical appeal. It 
is reflected in the aspiration to “leave no one behind 
and reach the furthest behind first” of the 2030 Agen-
da for Sustainable Development, and in Sustainable 
Development Goal 10, for which one target is having 

the bottom 40 percent of the population increase its 
income at a rate greater than the average. But by the 
second Human Development Report, the constraint 
of giving zero weight to incomes above the poverty 
line of rich countries was relaxed because it implied 
that human development gains above that poverty 
line were essentially worthless, which was inconsist-
ent with the broader framing of striving for longer 
and better lives for everyone.18 There are thus good 
reasons to include income with logarithmic transfor-
mation in the HDI.

The HDI has been complemented over the years 
with other indices, statistical tables and statistical 
dashboards to provide a more comprehensive per-
spective of the relevant data to assess countries on 
human development. To shine a spotlight on poverty, 
the Human Development Report introduced in 2010 
the Multidimensional Poverty Index, which measures 
deprivations directly and does not include income. In 
the same year it introduced the Inequality-adjusted 
HDI, which addresses another criticism of the HDI 
— it is based on average achievements and does not 
consider disparities across the population. The Ine-
quality-adjusted HDI discounts the average achieve-
ment in each dimension by the level of inequality 
in that dimension. Building on the pioneering 1995 
Human Development Report on gender, which also 
proposed indices to measure gender inequalities in 
both wellbeing and agency, the Report now includes 
two indices on gender, one accounting for differenc-
es between men and women on the HDI dimensions, 
the other a composite of inequalities in empower-
ment and wellbeing.

In practical terms the Human Development Re-
port has always considered the single index versus 
dashboards a false dichotomy. Since the beginning, 
the Report has presented both composite indices 
(often several) and dashboards (initially in the form 
of statistical tables aggregated by topics relevant 
for human development, now complemented by 
full-fledged dashboards).19 Improving the metrics 
of human development implies continuing work on 
both fronts.

Thus the HDI at 30 years is ageing well. It remains 
effective as a partial index of basic capabilities essen-
tial for wellbeing to be complemented by a broader 
set of indices and statistics that give a fuller account 
of the state and prospects of human development.
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1 This paragraph is based on Sen (2000), with direct quotations from this 
work. See also Stewart, Ranis and Samman (2018).

2 UNDP 1990, p. 1.

3 Anand and Sen 2000b, p. 86.

4 Anand and Sen 2000b, p. 86.

5 Sen 2005, p. 154. Of course, clothing is used as an example of a broader 
point: The experience of not living in poverty includes a dimension of social 
inclusion, of dignity, for which the level of command over commodities is 
higher in countries with higher income. People may have reasons to value 
higher incomes far beyond what is required to meet basic subsistence 
needs.

6 Fukuda-Parr and Muchhala 2020.

7 Haq 1995. Ironically, the success of the HDI may have generated its very 
own dominance, of the sort that Mahbub Ul Haq rebelled against in the 
form of income, often overshadowing the narrative component of many 
Human Development Reports. and in the process partially obscuring the 
critical scrutiny of the human development approach to a wide range of 
policies, practices and features in areas ranging from the international 
financial and economic system to intellectual property rights that stand in 
the way of enhancing human lives and freedoms.

8 See, for instance, Ranis, Stewart and Samman (2006).

9 Kanbur 2020.

10 For a discussion in the context of sustainability, see Malik (2020).

11 Sometimes accompanied by introducing innovative measures of human 
development related to them.

12 Differences across countries in literacy rates had shrunk considerably by 
the time this change was implemented in 2010, which partially motivated 
the drop of literacy, but even a change as simple as this inevitably implies 
that something is lost. In this case there is no information on learning 
achievements — for which literacy, however imperfectly, provided some. 
Recent evidence suggests that as many as 53 percent of 10-year-olds in 
low- and middle-income countries — and as many as 80 percent in some 
of the lowest income countries — cannot read and understand a simple 
written paragraph (World Bank 2019).

13 Even if there have been some recent advances in the direct measurement 
of literacy and numeracy, such as those used in the measure of quality 
of education in producing the World Bank’s Human Capital Index (World 
Bank 2020). But data are available only for recent years and for a limited 
number of countries, and the measures used contested.

14 The modification of the way the three components are combined into a 
single index was more substantial. One strand of critical scrutiny targets 
the assumption of equal weights across the three dimensions of the HDI. 
Another persistent line of argument was that the assumption of perfect 
substitutability, as reflected in the use of the arithmetic mean to aggregate 
the HDI in the 1990–2010 Human Development Reports allowed for perfect 
substitutability across the three dimensions. The shift from an arithmetic 
mean to a geometric one to aggregate the three components of the index 
was meant, in part, to address this line of concern (Klugman, Rodríguez 
and Choi 2011; UNDP 2010). But it generated its own rebuttals, with a 
debate that continues today (Ravallion 2012). For a recent perspective on 
the debate, see Rodriguez (2020). Anand (2018) provides a forceful argu-
ment for the advantages of the arithmetic mean, showing that using the 
geometric mean suggests that improvements in life expectancy in lower 

income countries are “worth” less — when evaluated in terms of income, 
as implied by the geometric mean aggregation — than in richer countries. 
This goes against the fundamental human development principle of 
equality of life claims. Fleurbaey (2019) counters that it is possible to look 
at this result with a different ethical lens, suggesting that the lower value 
of life expectancy in a poorer country simply reflects that an impartial ob-
server would rather live a year more of life in a rich country than in a poorer 
country. As a matter of empirical fact, however, differences in rankings of 
countries obtained with either method — or with some of the other alterna-
tives proposed — are not very significant (Klasen 2018). But the objections 
to the geometric mean deserve careful consideration as we think about 
the future of the HDI, bearing in mind the original objective to have a 
measure that was simple to communicate and understand by the public, 
a rough and ready indicator, which the use of the geometric mean does 
not help with. And worrying too much about substitutability goes against 
the idea of having many different things as being simultaneously valuable. 
As Basu and Lòpez-Calva (2011) argue, the capabilities approach compels 
us to think about sets and to move away from framing welfare evaluation 
as the maximization of a single variable that is a function of factors that 
are subject to tradeoffs and marginal rates of substitution.

15 Chhibber 2020.

16 One consequence of this — more than the use of the geometric mean to 
aggregate the different components of the HDI — is the very low implicit 
valuation of life expectancy at low income levels (and very high implicit 
valuation at high income levels). Thus, proposals have been made to use 
a different transformation of income, such as x to the power of a, where 
0 < a < 1 (see Rodriguez 2020), but those transformations would imply a 
constant marginal rate of contribution of income to the HDI.

17 Anand and Sen 2000a.

18 The income component has been treated in different ways over the years, 
with a transition phase in which different weights were used at different 
levels of income (Anand and Sen 2000a), but the logarithmic transforma-
tion now in use represents a balance between a plausible index for basic 
capabilities beyond health and education (which includes income-relative 
notions of social standing and dignity), while incorporating the idea that 
the rate at which incomes can reasonably be seen as indexing those ca-
pabilities decreases as incomes go up.

19 The Human Development Report now publish several dashboards, includ-
ing a dashboard on environmental sustainability and a dashboard on 
socioeconomic sustainability. The main distinction of these dashboards is 
the partial ordering and the colour-coding of tercile groups in each indica-
tor for easy visualization and comparison of the country’s achievements. 
The Report’s dashboards allow partial grouping of countries by indicator 
— rather than complete ranking by a composite measure, such as the HDI 
— that combines multiple indicators after making them commensurable. A 
complete ranking depends on how component indicators are combined; in 
contrast, a partial grouping does not require assumptions about normaliza-
tion, weighting or the functional form of the composite index. Generally, a 
partial grouping may depend on the predefined values used as thresholds 
for grouping, expressing what is considered good performance or a target 
to be achieved. The dashboards divide countries into three groups of ap-
proximately equal size (terciles) for each indicator in the dashboard: the top 
third, the middle third and the bottom third. The intention is not to suggest 
thresholds or target values for the indicators but to allow a crude assess-
ment of a country’s performance relative to others. Three-colour coding is 
used to visualize the partial grouping of countries by indicator — a simple 
tool to help users immediately discern a country’s performance.
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S POT L I G H T  7.2

Global inequality in carbon emissions: Shifting from 
territorial to net emissions by individuals

Lucas Chancel, World Inequality Lab, Paris School of Economics

From territorial emissions to 
net national emissions

Global carbon emissions from human activities 
— energy, transport, agriculture, industry, waste, 
deforestation — today amount to about 56 gigatonnes 
of carbon dioxide equivalent, or about 7 tonnes per 
capita a year.1 Where do these emissions come from? 
Emissions can be seen in terms of territorial emissions, 
which include all emissions happening within national 
boundaries, and net emissions (or carbon footprint), 
which include emissions produced abroad and incor-
porated in the goods and services consumed at home.2 
Net emissions provide a more reliable picture of each 
country’s responsibilities for carbon dioxide emissions.3

At the global level territorial emissions must by 
definition equal net emissions, since the world does 
not trade with another planet. But gaps between 
territorial and net emissions at the regional and na-
tional levels are meaningful, and shifting from one 
representation to the other might reveal significantly 
different trends depending on a region’s integration 
into global value chains and economic development.

To what extent does moving from territorial emis-
sions to net emissions reveal different regional trends 
in greenhouse gas emissions? Today, total territorial 
emissions are 7.2 gigatonnes of carbon dioxide equiv-
alent for North America, about 15 percent of the world 
total,4 and 4.8 gigatonnes of carbon dioxide equiva-
lent for Europe, 10 percent of the world total (figure 
S7.2.1). Taking into account imported emissions, net 
emissions are 8 percent above territorial emissions in 
North America and 27 percent above in Europe.

While territorial emissions show a relatively clear 
downward trend in Europe since 1990, net emissions 
associated with Europeans’ lifestyles have actual-
ly been stable over the past 30 years. In the United 
States the apparent stability of territorial emissions 
also masks important variations and a slight increase 
overall in net emissions over the past 30 years. This 

focus on net emissions therefore invites us to recon-
sider regions’ effectiveness at curbing emissions.

Unlike rich countries, which import more carbon 
than they export, large emerging countries are net ex-
porters (figure S7.2.2). China’s net emissions (8 giga-
tonnes) are 34 percent below its territorial emissions 
(12.5 gigatonnes) compared with 19 percent below in 
India and 15 percent below in Sub- Saharan Africa. 
Although in China and India net emissions are lower 
than territorial emissions, the two measures have fol-
lowed a similar trend over the past three decades — a 
sharp increase in the 1990s and 2000s followed by 
relative stability.

Factoring in international trade has implications 
for global climate policy discussions, as it might 
change representations of countries’ responsibilities 
in the face of climate change. A better understanding 
of imported emissions can also be key for domestic 
policy: In July 2020 EU countries agreed to a carbon 
tax on emissions imported from abroad (also known 
as “carbon border adjustment”) to finance the Covid-
19 recovery package.5

While extremely useful, aggregate net emissions 
figures remain incomplete measures of carbon emis-
sions, just as GDP is insufficient as an indicator of a 
country’s income and wealth dynamics. Ultimately, 
all carbon flows serve an economic function, which 
in turn serves individuals when they consume goods 
and services — whether privately or collectively — or 
when they invest in the economy. In designing global 
or national climate mitigation policies, it is thus nec-
essary to go beyond national or regional totals and 
averages6 to focus on individuals’ emissions and the 
inequality of those emissions.

Attributing net carbon 
emissions to individuals

Researchers and statistical offices have combined 
total net emissions figures such as those presented 
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above with inequality statistics to determine emis-
sions levels associated with individuals’ consump-
tion.7 Recent research has found, for instance, that 
the richest 1 percent of EU households have an an-
nual carbon footprint of 55 tonnes of carbon diox-
ide equivalent per capita, and only 5 percent of EU 
households live within sustainable climate targets, 
estimated at 2.5 tonnes of carbon dioxide equivalent 
per capita a year. But this analysis focuses on a subset 
of net emissions because it excludes government and 
investment-related emissions, which ultimately ac-
crue to individuals. Government and investment-re-
lated emissions (called “institutional sectors” in 
the language of national accounting) account for 
35–45 percent of emissions throughout the world. In-
vestment-related emissions have surged over the past 
two decades in China while remaining broadly stable 
in Europe and the United States.

To assess individuals’ responsibilities associated 
with climate change, and to design fair and politically 
sustainable climate mitigation policies, it also seems 

critical to factor in investment-related emissions, as 
much as government expenditure emissions. The 
emissions associated with investments in machines, 
buildings and factories, for instance, are the result 
of decisions by individuals (or groups of individuals) 
who have power over how capital is invested. So, it 
seems only logical to attribute the resulting emissions 
to the individuals who make those decisions rather 
than to consumers.

If a government or an institution wanted to deter-
mine individuals’ emissions based on what they con-
sume and how they invest in stocks, for example, they 
would first need information on those individuals’ 
asset ownership. In a handful of countries such in-
formation on the ultimate beneficiaries of asset own-
ership is available (Norway), while in most it remains 
extremely opaque after decades of financial deregula-
tion and disinterest in financial transparency matters. 
This highlights the importance of data transparency in 
the fight against both tax evasion and extreme inequal-
ity on the one hand and climate change on the other.

Figure S7.2.1 Greenhouse gas emissions and international trade: Europe, North America, Central Asia and other 
rich countries, 1990–2019

Note: Emissions exclude land use change (about 6 gigatonnes of carbon dioxide equivalent a year in 2015–2020).
Source: World Inequality Lab and Human Development Report Office using the Eora Global Supply Chain Database.
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While governments need to move towards more 
transparency, it is already possible to develop meth-
ods can be developed to approximate how different 
income or wealth groups emit carbon dioxide, tak-
ing into account consumption, government spending 
and investment.8

Global inequality in individual 
net carbon emissions

Using net emissions data and the World Inequality 
Database on global income and wealth inequality, we 
obtain net emission totals, related both to investment 
and to private and public consumption for different 
income groups across countries and world regions. 
Such numbers should indeed be read with care given 
the various underlying scenarios.9

Emissions at the top of the income distribution 
may be quite substantial once emissions associated 
with wealth ownership and investment are factored 
in. In the benchmark scenario the annual emissions 

of the wealthiest 1 percent of individuals in 2019 av-
eraged 146 tonnes of carbon dioxide equivalent per 
capita, up from 110 in 1980 (figure S7.2.3). This group 
is responsible for more than 20 percent of global 
emissions.

At the other end of the income distribution, the 
global poorest 50 percent emits on average 1.4 tonnes 
of carbon dioxide equivalent per capita a year, a hun-
dredth of what the wealthiest 1 percent emit and just 
9 percent of global emissions. Over the past 50 years 
this group’s emissions have remained stable. The 
world poorest individuals emit about as much today 
as they did in 1980, whereas the annual emissions of 
the richest 1 percent of individuals has increased by 
35 tonnes per capita on average.

In 2020 individuals in the middle 40 percent of 
the income distribution emitted 7 tonnes of carbon 
dioxide equivalent per capita on average, or about 
41 percent of global emissions. The top wealthiest 
10 percent emitted 37 tonnes per capita, or 51 per-
cent of global emissions. The top 0.1 percent emits 

Figure S7.2.2 Large emerging countries are net exporters of carbon

Note: Emissions exclude land use change (about 6 gigatonnes of carbon dioxide equivalent a year in 2015–2020).
Source: World Inequality Lab and Human Development Report Office using the Eora Global Supply Chain Database.
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an average of 687 tonnes a year, or 9 percent of global 
emissions.

While the emissions of the poorest 50 percent 
can essentially be traced to fossil fuels for heat-
ing, cooking, transportation and the consumption 
of goods, this is not the case higher on the income 
distribution. The richer individuals are, the more 
their emissions are embedded in the assets they 
own and the investments they make. Investment- 
related emissions totalled 73 tonnes of carbon di-
oxide equivalent per capita among the wealthiest 
1 percent of individuals, or about half of their total 
emissions. This share has been rising over the past 
four decades; hence the focus on emissions from in-
vestments and not only from consumption (figures 
S7.2.4 and S7.2.5).

The rise of the middle class in emerging countries 
has increased that group’s emissions. At the same 
time greater energy efficiency and sluggish income 
growth among the working and middle classes in rich 

Figure S7.2.3 The wealthiest 1 percent of individuals 
worldwide emit 100 times as much carbon dioxide each 
year as the poorest 50 percent

Source: World Inequality Lab and Human Development Report Office based 
on the World Inequality Database and Eora the Global Supply Chain Database.
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Figure S7.2.4 Emissions from the poorest 50 percent over 1975–2020: small and linked predominantly to 
consumption

Source: World Inequality Lab and Human Development Report Office based on the World Inequality Database and Eora the Global Supply Chain Database.
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countries has reduced emissions per capita among 
these groups. The top 1 percent of earners world-
wide have recorded substantial growth in emissions 
because of increased consumption as well as in-
creased emissions from their wealth and investments 

(figure S7.2.6). While rising emissions among the 
poorest 50 percent worldwide represent a challenge 
from a global sustainability perspective, the impor-
tance of emissions among wealthiest 1 percent should 
not be downplayed.

Figure S7.2.5 For the wealthiest 1 percent of individuals, the share of investment-related emissions in total 
emissions has been rising over the past four decades

Source: L. Chancel, World Inequality Lab and Human Development Report Office based on data from the World Inequality Database and Eora the Global 
Supply Chain Database.
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1 Including land use change, (such as deforestation), the global total is close 
to 56 gigatonnes of carbon dioxide equivalent today — that is, an extra 
tonne per capita per year.

2 The underlying method, based on the pioneering work of Nobel Prize–win-
ning economist Wassily Leontief (1936). Leontief (1970) starts from territorial 
emissions and subtracts all the carbon exported and adds the carbon im-
ported from abroad, by each sector of the economy, to obtain net national 
emissions, also known as national carbon footprint or consumption-based 
emissions. See also Bullard and Herendeen (1975) and Krey and others (2014).

3 There is no single standard source of net national emissions, but there exist 
a few providers of multiregion input output tables, which provide results 
with similar trends and order of magnitudes but which can differ slightly 
among each other, because of different methodological choices, imputa-
tion methods or raw data. Such providers include the Global Trade Analysis 
Project, the Eora Global Value Chain Database, the World Input-Output 
Database, the Organisation for Economic Co-operation and Development 
Inter-Country Input-Output database, the EXIOBASE database and the 
Global Trade Analysis database (Lenzen and others 2013). Below, interna-
tional trade and emissions data are mobilized from the Eora Global Value 
Chain Database (the only database providing global coverage of all coun-
tries between 1990 and today) and from the World Inequality Database.

4 These values do not include emissions associated with deforestation and 
land use change.

5 European Council 2020.

6 UNDP 2019.

7 Ivanova and Wood 2020; Wiedenhofer and others 2017.

8 Net emissions related to investments in a country can be attributed in 
proportions to individuals’ share of wealth in the country, for instance. Put 
simply, if person A owns 1  percent of the wealth in her country, she will 
be attributed 1 percent of all private investment–related emissions. This is 
imperfect, but when focusing on anonymized groups of individuals (top 
0.1 percent, middle 40 percent and the like), it can provide valuable insights 
into who is actually responsible for emissions. The allocation of govern-
ment related emissions also poses several questions. Certain forms of gov-
ernment interventions can be individualized, but others cannot. In which 
case, who benefits from government emissions associated with defence or 
justice? As a first approximation, one can assume that these emissions are 
shared equally across the population.

9 See Chancel (2020) for details on the methodology.

Figure S7.2.6 The top 1 percent of earners worldwide have recorded substantial growth in emissions because of 
increased consumption as well as increased emissions from their wealth and investments

Source: World Inequality and Human Development Report Office based on the World Inequality Database and Eora the Global Supply Chain Database.
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S POT L I G H T  7.3

Wealth accounting and natural capital

Planetary pressures are weakly reflected in the in-
centive structure of societies, and progress on easing 
pressures depends in part “on understanding ecosys-
tem dynamics and on relying on appropriate indica-
tors of change.”1 The standard economic framework 
is premised on the idea that environmental degra-
dation and unsustainable use of resources have im-
plications for others, today and in the future, not 
considered in economic decisions with current insti-
tutions and norms. These implications (externalities) 
operate outside the market — prices do not fully signal 
either benefits or costs. This happens even when peo-
ple are very aware of the damage they are inflicting 
on the environment but are reluctant to change their 
behaviour for fear others will not do so (a collective 
action problem).

Viewed from the perspective in which individuals 
pursue their self-interest and behave rationally, the 
social costs of degrading nature (essentially those 
shared by everyone) are not borne by the individu-
als deriving personal benefits from its use, leading to 
the tragedy of the commons.2 This is the foundation 
for a vast literature on environmental and resource 
economics that considers how to structure econom-
ic incentives to avoid or mitigate the tragedy of the 
commons (through prices, regulation and assigning 
property rights to common resources). But market 
prices cannot fully account for many decisions that 
put pressure on the environment.3 So, in the spirit of 
Elinor Ostrom4 and as argued in parts I and II of the 
Report, different institutions and norms as well as 
assumptions on what drives human behaviour can 
lead to the identification of mechanisms other than 
markets to encourage individual consumers and pro-
ducers to consider, and incorporate in their decision-
making, the damage they do to nature and the full 
benefits they derive from it.

Advances in wealth accounting and measurement 
of natural capital can shift incentives and open new 
perspectives for human development metrics.5 The 

foundations for natural capital and comprehensive 
wealth are well established, and their applicability 
in practice has been clearly demonstrated.6 But un-
covering the accounting prices required to construct 
wealth indices does not happen in a vacuum. It is in-
formed by economic goals and resource allocation 
mechanisms.7

Marc Fleurbaey argues that in assessing sustaina-
bility, uncovering accounting prices has to somehow 
embody projections of future paths and how they vary 
with components of wealth.8 And for the social cost 
of carbon, estimates can cover a wide range, due to 
different model assumptions and parameter choices, 
as well as uncertainties over the underlying geophys-
ical processes modelled.9 The role of economic ine-
qualities (typically ignored) in estimating the social 
cost of carbon can have implications as great as those 
that relate to differences around the discount rate.10 
Ethical stances on future population growth can also 
have implications of the same order of magnitude,11 
showing the relevance of ethical discussions beyond 
those related to discount rates.12 And even migration 
policy can influence the exposure and vulnerability to 
climate change that are used to inform climate dam-
ages in integrated assessment models.13

Part of the limitation in uncovering prices is the 
representation of the complexity of natural systems, 
given that the loss or even substantial reduction in the 
stocks of a species can have dramatic implications for 
overall ecosystem functioning. Natural systems are 
rife with bifurcations when critical thresholds or tip-
ping points are reached.14 Still, these challenges are 
less important when pricing natural capital to con-
sider changes in value at the margin.15 Recent climate 
models have incorporated nonlinear tipping points, 
such as the melting of the Greenland ice sheet.16

Sudhir Anand and Amartya Sen have argued that 
nondeclining wealth — and understanding sustain-
ability as preserving the opportunity for a certain 
standard of living — may be relevant from a human 
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development perspective. They do not reject or ex-
clude the concepts but find them lacking for two 
reasons: “(i) in terms of the limitation of the means-
ends relations, and (ii) in terms of the inadequacy 
of the notion of overall living standards as the thing 
to be sustained.”17 The limitation of the means-ends 
relations is due to the nonuniqueness of wealth as a 
means to the end of human development (even if it 
can have an important instrumental role) and the 
contingent nature of its effectiveness as a means 
(which depends on distribution and the uses to which 
wealth is put).

While some of the work on natural capital and 
comprehensive wealth is a collaboration between 
economists and ecologists, there are critical views, 
even from within these disciplines. A central objec-
tion is that even when the concept of natural capital 
is accepted, the substitutability of different forms of 
capital implicit in the notion of preserving compre-
hensive wealth as the criterion for sustainability set-
tles for a notion of “weak sustainability.” That is, it 
is acceptable to draw down nature’s assets as long as 
the buildup of other forms of capital compensates for 
those losses.18

But the prices considered in building a comprehen-
sive wealth index are not market prices; rather, they 
reflect the social value of the asset given its current 
stock level.19 So prices would increase as stocks de-
cline, admitting different degrees of substitutability 

and even complementarity — an extreme form of 
nonsubstitutability — across different assets (it is even 
possible to use the framework to incorporate into an 
asset’s price how its stock depends on the interac-
tions across stocks). As an illustration, Seong Do Yun 
and others calculated the wealth stored in Baltic Sea 
fisheries, incorporating into the prices of three spe-
cies of fish the way they interact in the ecosystem.20 
While the two prey species (sprat and herring) were 
substitutes, they were each complements with cod, 
the predator species (figure S7.3.1). Moreover, the 
shadow prices of sprat and herring adjusted when the 
stock of one species went down, so that the decline in 
one could compensate for the other, but not at a fixed 
ratio.21

One possible approach to strong versus weak sus-
tainability is to consider the issue an empirical mat-
ter and try to determine the degree of substitutability 
empirically. Francois Cohen, Cameron J. Hepburn 
and Alexander Teytelboym report a bias in the eco-
nomic literature towards considering that substituta-
bility is high, but that is based on strong assumptions 
(perhaps reflecting initial priors on the potential for 
substitutability) that are subject to challenge or meth-
odological approaches that are far from robust.22 But 
the disagreements appear to run deeper.

Consider an exchange reflecting different views on 
the evolution of modern agriculture. Kenneth Arrow 
and others cite modern agriculture as an example of 

Figure S7.3.1 Contours of shadow prices for different species of fish in the Baltic Sea

Note: Contours of shadow prices calculated by fixing the cod stock in A and the sprat stock in B. Red arrows are the increasing direction of shadow prices. 
Downward sloping curves show substitute relationships, and upward sloping curves show complementary relationships.
Source: Yun and others 2017.

Substitutes—Herring shadow prices (€/kg):  
Cod stock at the steady state 

Complements—Herring shadow prices (€/kg):  
Sprat stock at the steady state
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1 Arrow and others 1995, p. 521.

2 A term coined by Hardin (1968), but the idea really harks back to Gordon 
(1954). We are grateful to Eli Fenichel for this reference.

3 Dietz, Shwom and Whitley 2020; Dietz and Whitley 2018; Nielsen and oth-
ers 2020; Stern 1986; Stern and others 2016.

4 Ostrom 1990.

5 They are underpinned by clear analytical frameworks and theory — which 
is not the case for some estimates, such as those presented in Costanza 
and others 1997 (in fact, Toman 1998 quipped that those estimates seri-
ously underestimate infinity).

6 Fenichel and Abbott 2014; Fenichel, Abbott and Yun 2018b.

7 Arrow, Dasgupta and Mäler 2003; Fenichel and Hashida 2019.

8 Fleurbaey 2020; Scovronick and others 2019.

9 Palmer and Stevens 2019.

10 Dennig and others 2015.

11 Scovronick and others 2017.

12 Fleurbaey and others 2019.

13 Benveniste, Oppenheimer and Fleurbaey 2020.

14 A much studied example is the collapse in the population of cod in the Bal-
tic Sea, attributed to passing a threshold linked to the equilibrium between 
predator (cod) and prey (sprat; Lade and others 2015). Reusch and others 
(2018) suggest that this could be a model to understand marine systems 
more broadly. For a conceptual visualization, see Millennium Ecosystem 
Assessment (2003).

15 As shown in Fenichel and Abbott (2014).

16 Nordhaus 2019.

17 Anand and Sen 2000, p. 2037.

18 See, for instance, Daly and others (2007), who also pose the question more 
generally, if neoclassical economics is able to account for physical limits 
of the scale of production imposed by the natural world. These questions 
are at the heart of ecological economics, with Daly (1992), arguing that 
scale should be a key objective of economic analysis and policy, along with 
efficient allocation and equitable distribution.

19 Fenichel and Abbott 2014; Fenichel, Abbott and Yun 2018a.

20 Yun and others 2017.

21 Maher and others (2020) extend this type of analysis to a system with 
caribou, wolves, deer and oil production.

22 Cohen, Hepburn and Teytelboym 2019.

23 Arrow and others 2007.

24 Such as those presented in Meadows and others (1972).

25 Ehrlich 1968.

26 Daly and others 2007, p. 1362.

27 As argued in Fenichel and Zhao (2015).

28 Fleurbaey 2020, p. 16.

29 Barbier and Hochard 2019.

how deploying knowledge and capital has enabled ag-
ricultural productivity to more than keep up with pop-
ulation growth since the middle of the 20th century.23 
As a result the Malthusian concern (that population 
growth would run ahead of agricultural production) 
that re-emerged in more comprehensive formulations 
in the limits to growth24 and “population explosion”25 
warnings did not come to pass. But Herman E. Daly 
and others write: “We, on the contrary, consider mod-
ern agriculture a case of substituting one resource 
base (nonrenewable fossil fuels and fertilizers) for an-
other (renewable sunlight and soil) — not a case of sub-
stituting capital funds for resource flows.”26

The reality for many is that it is simply not possible 
in the limit to substitute the services provided by eco-
systems. The difference between ecological and eco-
nomic perspectives may be due to ecologists focusing 
on limit behaviour and economists emphasizing a 
marginal concept.27 And if one conceives of strong 
sustainability as “insisting on preserving every de-
tailed component of natural capital, this would make 
sustainability totally impossible, in an uninteresting 
way.”28 In the end, both notions might be relevant, 
depending on how close one is from critical thresh-
olds or tipping points in natural systems, if we know 
how close we are.29
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How best to reflect concerns with environmental 
degradation and sustainability in indicators of devel-
opment? The wealth accounting and natural capital 
measurement reviewed in chapter 7 and spotlight 7.3 
provide an answer, but several other approaches have 
been considered: dashboards, composite indices, in-
dices that adjust GDP or other existing metrics and 
indices that focus on measuring how much we over-
consume our resources.1

An obvious argument for a dashboard approach 
is to recognize that no single indicator or index can 
provide a good and comprehensive enough measure. 
The Sustainable Development Goals implicitly re-
flect this assumption, proposing 169 targets and more 
than 230 indicators. Still, having many indicators in 
a dashboard is always a challenge because it makes 
interpretation and policy use difficult and because 

of the high risk of missing values for many countries. 
For example, of the 93 Sustainable Development 
Goal indicators related to the environment, 30 per-
cent lack an agreed methodology, and most that have 
one lack sufficient data to assess progress.2

So interest in composite indices seeks to comple-
ment dashboards by providing comprehensible sum-
mary indicators that combine relevant information. 
Some composite indices combine economic, social 
and environmental dimensions. Much innovation is 
being applied subnationally, with estimates of a gross 
ecosystem product, which summarizes the value of 
the contributions of nature to economic activity, al-
ready informing investments in conservation and res-
toration across China, but it is designed to be applied 
at the national level and thus could have global ap-
plicability.3 Table S7.4.1 presents an illustrative set of 

S POT L I G H T  7.4

Evolving metrics to account for environmental degradation 
and sustainability

Table S7.4.1 Composite indices that combine economic, social and environment dimensions

Index Institution
Data 
coverage Description and comments

Green Economy 
Progress Indexa

United Nations 
Environment 
Programme and 
Partnership for 
Action on the 
Green Economy

105 countries The Green Economy Progress Index measures progress in improving the wellbeing of current 
generations relative to economic opportunities, social inclusiveness and environmental 
protection. It comprises 13 indicators that capture critical issues faced in achieving an inclusive 
green economy transition (material footprint, energy use, air pollution, protected areas, gender 
inequality, green trade, renewable energy, Palma ratio, environmental patents, life expectancy, 
mean years of schooling, pension coverage and access to basic services). It focuses on 
country progress towards a target set for each individual indicator. A companion dashboard of 
sustainability includes six indicators (inclusive wealth index, freshwater withdrawals, greenhouse 
gas emissions, nitrogen emissions, land use, ecological footprint) that track the sustainability of 
any progress achieved by the index.

Sustainable Society 
Indexb

Sustainable 
Society Foundation

154 countries The Sustainable Society Index depicts countries’ current level of sustainability. It is built up by 21 
indicators clustered in seven categories (basic needs, health, personal and social development, 
natural resources, climate and energy, transition, economy) and finally in three dimensions 
(human, environmental and economic wellbeing).

Environmental 
Performance Indexc

Yale and Columbia 
Universities

180 countries The 2020 edition of the Environmental Performance Index ranks 180 countries and is based on 
32 indicators—7 cover environmental health and 25 cover ecosystem vitality. The indicators 
establish how close countries are to established environmental policy goals. 

Red List Index International Union 
for Conservation of 
Nature

195 countries The Red List Index, based on the International Union for Conservation of Nature’s Red List 
of Threatened Species, measures the changing state of global biodiversity. It defines the 
conservation status of major species groups and measures trends in extinction risk, reporting 
under Sustainable Development Goal indicator 15.5.1.

a. PAGE 2017.
b. World Bank 2020.
c. https://epi.yale.edu.
Source: Human Development Report Office.
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composite indices at the national level for more than 
100 countries.

The HDI is positively associated with some of these 
indices (figure S7.4.1), perhaps reflecting that higher 
human development enhances the ability to invest 
in both people and ecosystems. But for the most part 
these indices inform about a mix of current environ-
mental quality or pressure on resources but do not in-
dicate whether a country is actually on a sustainable 
path.

A related approach is adjusting GDP (or GNI) to 
account for environmental degradation and natural 
resource depletion.4 The System of Economic and 
Environmental Accounts proposes doing so as an ex-
tension of the concept of net domestic product. Just 
as GDP (gross) is turned into net domestic product 
by accounting for the consumption of fixed capital 
(depreciation of produced capital), an environmen-
tally adjusted GDP considers the flow of damages to 
the environment. Adjusted net savings, also known 
as genuine savings or genuine investment, builds on 
these concepts but reformulates them as stocks of 
wealth rather than flows of income or consumption. 
It is computed as net national savings plus education 

expenditure and minus energy depletion, mineral de-
pletion, net forest depletion and carbon dioxide and 
particulate emissions damage (table S7.4.2).

An accounting shortcoming of adjusted net savings 
is that the adjustment for environmental degradation 
is limited to a restricted set of pollutants. The calcu-
lations do not include other important sources of en-
vironmental degradation, such as underground water 
depletion, unsustainable fisheries, soil degradation or 
biodiversity loss. And the World Bank adds current 
education spending to indicate investment in human 
capital but not health expenditures.5 If the logic is 
that education spending improves education, then if 
human capital is depreciating through morbidity and 
mortality, health spending that potentially increas-
es life expectancy could also be seen as increasing 
human capital.6 Similarly, as discussed in spotlight 7.3, 
pricing environmental degradation is tricky because 
the relevant prices are not necessarily those provid-
ed by current market valuations, which undervalue 
nature and are myopic relative to the future. Shadow 
prices that fully account for the social value of capi-
tal could be used, and these can adjust unboundedly 
when some stock approaches a critical value.

Figure S7.4.1 The Human Development Index is positively associated with the Environmental Performance Index

Source: Human Development Report Office calculations based on Human Development Index values from table 1 in the statistical annex and Environ-
mental Performance Index data from EPI (2020).
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Indices that measure how much we are overcon-
suming our resources include estimates of footprints 
as indicators of the pressure of human activities on 
the environment. The ecological footprint focuses 
on biocapacity and can be interpreted as giving an 
indication of overextension of carrying capacity.7 It 
measures how much “area” of biologically produc-
tive land and water that human activities require in 
order to produce all the resources consumed and to 
absorb the waste generated.8 Put another way, the 
ecological footprint measures human appropriation 
and the biosphere’s supply of ecosystem products 
and services as the bioproductive land and sea area 
needed to supply these products and services.9 Bi-
ocapacity is a measure of the amount of biological-
ly productive land and sea area available to provide 
ecosystem services.

Global overuse as measured by the ecological foot-
print is driven mostly by carbon dioxide emissions, 
expressed in hectares of forest needed for storage 
(figure S7.4.2).10 By definition, the worldwide demand 
placed on cropland, built-up land and pasture cannot 
exceed world biocapacity. Presenting the ecological 
footprint separately for carbon and land adds infor-
mational value and increases its usability. The use 
of ecological footprints at the national level has been 

challenged as a measure of a country’s own sustain-
ability because of the antitrade bias implicit in the 
methodology.11

The carbon footprint12 is designed to measure the 
total greenhouse gas emissions that are caused di-
rectly and indirectly by an activity or accumulat-
ed over the lifecycle of a product.13 It has become a 
widely referenced environmental protection indica-
tor, benefitting mostly from the work of the Intergov-
ernmental Panel on Climate Change and the climate 
change community. The carbon footprint considers 
emissions of the seven greenhouse gases framed by 
the Kyoto Protocol (carbon dioxide, methane, nitrous 
oxide, perfluorocarbons, hydrofluorocarbons, sul-
phur hexafluoride and nitrogen trifluoride).14 Emis-
sions are typically accounted for through a lifecycle 
perspective, including all stages—from raw material 
extraction to the end of production. The carbon foot-
print is quantified using global warming potential,15 
which represents the quantities of greenhouse gas 
emissions that contribute to climate change. A spe-
cific time horizon is usually considered, such as 100 
years.16 The carbon footprint also has an interesting 
feature of being computable at any level of disaggre-
gation. This makes it a powerful instrument for moni-
toring the behaviour of individual actors.

Table S7.4.2 Indicators of national savings 

Index Institution
Data 
coverage Description and comments

Adjusted net savings (current $, percent 
of GNI)

World Bank, Organisation for 
Economic Co-operation and 
Development

More 
than 150 
countries

Adjusted net savings equals net national savings plus 
education expenditure and minus energy depletion, mineral 
depletion, net forest depletion, and carbon dioxide and 
particulate emissions damage.

Net national savings (current $, current 
local currency unit, percent of GDP)

World Bank, Organisation for 
Economic Co-operation and 
Development

Up to 194 
countries

Net national savings equals gross national savings minus 
consumption of fixed capital.

Gross savings (current $, current local 
currency unit, percent of GDP)

World Bank, Organisation for 
Economic Co-operation and 
Development

Up to 194 
countries

Gross national savings equals GNI minus final consumption 
expenditure (former total consumption) plus net transfers.

Gross domestic savings (current $, current 
local currency unit, percent of GDP)

World Bank, Organisation for 
Economic Co-operation and 
Development

Up to 194 
countries

Gross domestic savings equals GDP minus final consumption 
expenditure.

Adjusted net national income  
(current $, current local currency unit)

World Bank Up to 194 
countries

Adjusted net national income equals GNI minus consumption 
of fixed capital and natural resources depletion.

Source: Compiled by the Human Development Report Office based on metadata available at World Bank (2020).
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1 For a recent review, see Dizdaroglu (2017).

2 UNEP 2019.

3 Ouyang and others 2020. This is part of the broader efforts to draw on 
the value of natural capital to inform sustainable development in China 
(Guerry and others 2015; Ouyang and others 2016; Zheng and others 2019). 
See also D’Odorico and others (2020) for estimates of the value of water. 
See Mohan and others (2020) for an alternative approach.

4 See, for instance, Muller, Mendelsohn, and Nordhaus (2011).

5 Kraay 2018.

6 Although this is challenging to do, as illustrated also in Jones (2016).

7 Wackernagel and Rees 1998; Wackernagel and others 2019.

8 Lin and others 2018; Wackernagel and Rees 1998.

9 Borucke and others 2013.

10 Extracted from Global Footprint Network 2019.

11 Blomqvist and others 2013.

12 https://www.footprintnetwork.org/our-work/climate-change/.

13 Fang, Heijungs and De Snoo 2015.

14 WRI 2013.

15 Høgevold 2003. [add to reference list]

16 These greenhouse gases, weighted by their global warming potential 
value, are expressed in carbon dioxide equivalents. See explanations 
in Our World in Data (2020a, b). “The GWP [global warming potential] 
measures the relative warming impact of one molecule or unit mass of a 
greenhouse gas relative to carbon dioxide over a given timescale—usually 
over 100 years. For example, one tonne of methane would have 34 times 
the warming impact of a tonne of carbon dioxide over a 100-year period. 
GWP100 values are used to combine greenhouse gases into a single met-
ric of emissions called carbon dioxide equivalents (CO2-eq). CO2-eq is then 
derived by multiplying the mass of emissions of a specific greenhouse gas 
by its equivalent GWP100 factor. The sum of all gases in their CO2-eq form 
provides a measure of total greenhouse gas emissions.”

Figure S7.4.2 Global overuse as measured by the ecological footprint is driven mostly by carbon dioxide 
emissions 

Source: Global Footprint Network 2019.
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Proposals to adjust the Human Development Index 
(HDI) by adding environmental dimensions include 
the variant proposed by Casilda Lasso De La Vega 
and Ana Marta Urrutia, who replaced the standard 
of living term with a harmonic mean of income and 
an environmental behaviour indicator, defined as 1 
minus a normalized measure of carbon dioxide emis-
sions per capita.1 The harmonic mean is a special case 
of the constant elasticity of substitution function, 
which introduces imperfect substitutability but no 
complementarity between income and the environ-
ment indicator. This adjustment penalizes uneven 
patterns of economic development (those where pro-
gress in environmental behaviour far outstrips pro-
gress in economic growth).

An alternative approach added a fourth component 
to the index to account for air pollution, water pollu-
tion, soil pollution from agriculture and energy con-
sumption.2 The authors also suggested modifying the 
health index by adding a measure of employment, 
which they argue allows the health component to work 
as a proxy for social stability. Similarly, Ajay Chhibber 
and Rachid Laajaj’s Global Development Index in-
cluded a fourth dimension, environment, with four in-
dicators in the HDI.3 They distinguished two aspects 
of environmental costs — those related to damages 
that the country inflicted on its own nature and peo-
ple through unsustainable development, such as air 
pollution, soil erosion or poor water quality, and those 
related damages to other countries through carbon 
dioxide emissions, ocean acidification or biodiversity 
loss. Two indicators in the first environmental sub-
dimension related to local impact are sulphur diox-
ide emissions and water scarcity (measured by water 
withdrawal as a share of renewable water resources), 
and two indicators in the global impact subdimension 
are carbon dioxide emissions per capita and share of 
renewable energy in total energy consumption. A sim-
ple average with equal weights allowed perfect sub-
stitutability between four dimensions. Chhibber and 

Laajaj also suggested replacing life expectancy with 
health-adjusted life expectancy.

Another proposal involved simply adding carbon 
dioxide emissions per capita to the HDI using the 
territorial allocation of the production-based carbon 
emissions as a summary measure of all other degrada-
tion of environment, including loss of biodiversity and 
pollution.4 The justification for this simplicity parallels 
one usually given for using life expectancy as a repre-
sentative of healthy longevity in the HDI. The authors 
interpreted the addition of carbon emissions as ac-
counting for the cost of one country’s quality of life to 
another’s, because the high quality of life enjoyed in a 
country with high carbon emissions comes at a price 
for the quality of life in other countries, particularly 
developing countries, and for future generations.

Giangiacomo Bravo’s critical review of this index 
found a very high correlation with the HDI (.98)5 and 
its components but a low correlation with environ-
mental indices and indicators. Bravo concluded that 
“a little is better than nothing” but that it is adding lit-
tle to distinguish between ecosystem destruction and 
welfare.

More recent research has further explored adding 
an environmental dimension — carbon dioxide emis-
sions per capita — and the freedom dimension based 
on human and political rights.6 For an environmen-
tally-centred sustainable HDI the authors suggested 
a novel method of aggregation implying that the de-
gree of substitutability is linked directly to a country’s 
general level of wellbeing. This form penalizes heter-
ogeneity, so the environmentally-centred sustainable 
HDI heavily penalized countries with high carbon di-
oxide emissions. It was calculated using data for 2013 
and resulted in substantial changes in country ranks 
compared with the HDI.

Eric Neumayer suggested leaving the HDI as it is 
and adding sustainability concerns as an external qual-
ification to the achieved level of human development.7 
His proposal is to complement the HDI with one or 

S POT L I G H T  7.5

Adding environmental and sustainability dimensions to the 
Human Development Index
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preferably two pieces of additional information on 
sustainability — one that he considered to reflect weak 
sustainability, the other strong sustainability.

As a weak measure of sustainability, Neumayer 
suggested genuine savings (adjusted net savings) be-
cause it is available for a large sample of countries 
over a long period.8 Some of its notable weaknesses 
were mentioned in spotlight 7.4: The coverage of both 
nonrenewable and renewable resources is limited.9 
High and very high human development countries 
typically have high net saving rates (figure S7.5.1), but 
if more pollutants were taken into account, the pic-
ture would likely change. And adjusted net savings is 
based on a social cost of carbon of $30 per tonne, far 
below other estimates, as discussed in chapter 7.

As a measure for what he considered strong sus-
tainability, Neumayer suggested the ecological foot-
print. Although the ecological footprint uses land 
area instead of money as a yardstick, there is possible 
substitutability within the considered natural capital, 
which may be problematic in the strong sustainabili-
ty sense.10 The focus of the ecological footprint is con-
sumption, so the consumer rather than the producer 

is “billed” for the impact on nature.11 Neumayer sug-
gested constructing a table with values of the HDI, 
ecological footprint and adjusted net savings. He then 
suggested that the sustainability measures to partially 
rank countries in two groups — sustainable and unsus-
tainable. This proposal can be further developed by 
considering the individual gaps of countries from the 
available biocapacity or from a 0 value of the adjusted 
net savings. Countries could also be partially ranked 
by each sustainability measure (table S7.5.1).

Planetary boundaries

This spotlight concludes with an exploration built on 
the planetary boundary framework described in chap-
ter 2. An index of planetary pressure is proposed here 
that can be compared with the HDI in the same way 
that Neumayer proposed.12 Planetary boundaries are 
interdependent, but two of them, climate change and 
biodiversity, are considered core boundaries in part be-
cause action aimed at addressing them would also al-
leviate pressure on others — as reducing carbon dioxide 
emissions would reduce the risk of ocean acidification.13 

Figure S7.5.1 High human development index values go along with positive adjusted net savings

Note: Data for adjusted net savings refer to 2018 or the most recent year available.
Source: Human Development Report Office calculations based on Human Development Index values from table 1 in the statistical 
annex and adjusted net savings data from World Bank (2020).
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One challenge with the planetary boundary approach is 
its validity at scales other than global, as is the case for 
nitrogen and phosphorus cycles (chapter 2). Thus pro-
posals to bring the boundaries from the global to the 
national level have limitations and must be interpreted 
with some caution. Still, assessing the extent to which 
planetary boundaries are being transgressed when 
global boundaries are brought to the national level pro-
vides useful information on countries’ contribution to 
planetary pressures: “avoiding the transgression of re-
gional and national boundaries would thus contribute 
to an aggregate outcome within a planetary-level safe 
operating space.”14 The definition of national bounda-
ries follows proposals in the literature,15 and excessive 
pressure is measured by the extent to which the val-
ues of component indicators exceed each planetary 
boundary.16 The index of excessive pressure on the 
planet proposed here combines indicators of carbon 
dioxide emissions, nitrogen use, land use, freshwater 
withdrawals and material footprint — the last of which is 
not part of the planetary boundaries framework. Table 
S7.5.2 summarizes planetary boundaries and their ex-
pressions per capita or per area unit.17 It also shows 
the number of countries within boundaries for these 

indicators. Only four countries are within boundaries 
for all five indicators — Gambia, Ghana, Republic of 
Moldova and Rwanda.

The indicator values are standardized by the corre-
sponding boundary expressed per capita or per area 
unit. The standardized value represents the order of 
transgression by which the country’s emissions, envi-
ronmental degradation or overconsumption exceed 
the boundaries.18 Among the 142 countries with in-
formation on all five index of excessive pressure on 
the planet indicators, the index equals the quadratic 
mean order of overshooting across all considered in-
dicators (table S7.5.3).

When ranked by index of excessive pressure on 
the planet value (the quadratic mean order of trans-
gressions), 6 of the 10 countries in the table would be 
ranked below 100, and all of them would be ranked 
below 70. Other important information provided 
by the index is the number of boundaries that each 
country transgressed. Six of the 10 countries in the 
table have their largest transgression in carbon diox-
ide emissions, three have their largest transgression 
in material footprint and one (United Kingdom) has 
their largest in nitrogen.

Table S7.5.1 Gaps from sustainable values of the ecological footprint and adjusted net savings
HDI  
rank,  
2019

Adjusted net savings Ecological footprint

Value Rank Global hectares per person Rank Overshoot

1 Norway 18.2 31 5.5 152 –3.9
2 Ireland 16.1 41 5.1 147 –3.5
2 Switzerland 16.9 36 4.6 142 –3.0
6 Germany 14.4 52 4.8 145 –3.2
7 Sweden 17.8 32 6.5 164 –4.9
8 Australia 4.4 98 6.6 165 –5.0
8 Netherlands 19.2 28 4.8 144 –3.2
10 Denmark 19.4 25 6.8 167 –5.2
11 Finland 10.8 64 6.3 162 –4.7
11 Singapore 34.7 4 5.9 157 –4.3
13 United Kingdom 3.0 109 4.4 136 –2.8
14 Belgium 11.1 62 6.3 161 –4.7
14 New Zealand 10.1 69 4.7 143 –3.1
16 Canada 6.0 86 7.7 170 –6.1
17 United States 5.6 87 8.1 171 –6.5
175 Congo (Democratic Republic of the) –7.9 141 0.7 6 0.9
175 Guinea-Bissau –2.2 128 1.5 46 0.1
175 Liberia –99.4 154 1.1 28 0.5
178 Guinea –10.2 145 1.6 50 0.0
181 Mozambique 5.1 91 0.8 10 0.8
182 Burkina Faso 0.6 116 1.2 33 0.4
182 Sierra Leone –20.3 150 1.2 32 0.4
184 Mali 2.5 112 1.6 51 0.0
185 Burundi –16.9 148 0.7 3 0.9
185 South Sudan –9.2 144 1.5 45 0.1
189 Niger 7.2 78 1.7 55 –0.1

Note: Among the top and bottom countries by Human Development Index (HDI) rank, the most unsustainable countries according to each 
measure are in red. Data for adjusted net savings refer to 2018 or the most recent year available since 2008.
Source: Human Development Report Office based on HDI values from table 1 of the statistical annex, adjusted net savings data from World 
Bank (2020) and ecological footprint data (consumption-based) from Global Footprint Network (2019).
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Table S7.5.2 Planetary boundaries per capita or per area unit

Biophysical indicator Planetary boundary
Per capita or per 
area unit boundary Countries with data

Countries within 
boundariesa

Carbon dioxide 
emissions (production)

2 degrees Celsius warming 1.61 tonnes per year 193 74

Nitrogen as fertilizer 
nutrient

62 teragrams per year 39.4 tonnes per 1,000 hectares 
of cropland per year

152 71

Freshwater withdrawals 4,000 cubic kilometres 
per year

565 cubic metres 179 122

Change in forest area 47.9 million square 
kilometres by 2050

Annual average growth of 
forest area by 0.25 percent 
since 1990

187 53

Material footprintb 50 gigatonnes per year 7.2 tonnes per year 172 72

a. Data refer to 2018 or the most recent year available.
b. Material footprint is not part of the planetary boundaries framework, so this is a maximum sustainable value.
Source: Human Development Report Office calculations based on Human Development Index values from table 1 in the statistical annex, carbon dioxide 
emissions data from Global Carbon Project (2020), nitrogen and freshwater withdrawals data from FAO (2020), forest area data from World Bank (2020) 
and material footprint data from UNEP (2020).

Table S7.5.3 Balance sheet of transgressions of the top 10 Human Development Index–ranked countries with information 
on all five index of excessive pressure on the Planet indicators

Country

Human Development 
Index, 2019 Order of transgression

Index of excessive 
pressure on the planet

Number of 
transgressed 

boundariesValue Rank

Carbon dioxide 
emissions 

(production)

Nitrogen 
as fertilizer 

nutrient
Freshwater 

withdrawals
Change in 
forest area

Material 
footprint Value Rank

Norway 0.957 1 5.2 3.2 1.1 2.0 5.3 3.7 121 5

Switzerland 0.955 2 2.7 2.7 0.0 0.0 4.5 2.6 84 3

Iceland 0.949 4 6.7 2.5 1.4 0.0 4.8 3.9 122 4

Germany 0.947 6 5.7 2.9 0.0 1.8 3.2 3.3 109 4

Sweden 0.945 7 2.6 1.8 0.0 2.0 4.5 2.6 83 4

Australia 0.944 8 10.5 1.1 1.2 2.4 6.0 5.6 135 5

Denmark 0.940 10 3.8 2.0 0.0 0.0 3.4 2.4 73 3

Finland 0.938 11 5.3 1.6 2.2 1.8 5.0 3.6 118 5

United Kingdom 0.932 13 3.5 4.3 0.0 0.0 3.2 2.9 95 3

Belgium 0.931 14 5.4 4.9 0.0 1.6 3.3 3.7 120 4

Note: Covers 142 countries with data for all five indicators. A value of 0 indicates no transgression.
Source: Human Development Report Office calculations based on Human Development Index values from table 1 in the statistical annex, carbon dioxide emissions 
data from GCP (2020), nitrogen and freshwater withdrawals data from FAO (2020), forest area data from World Bank (2020) and material footprint data from UNEP 
(2020).
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saturation point (meaning that resource stock 
and flows per person move towards a peak, 
stabilize and then decline as the economy con-
tinues to expand) in the use of some resources. 
For instance, Bleischwitz and others (2018) 
found that saturation starts at $12,000 per 
capita for cement and steel and at $20,000 
per capita for copper, based on evidence from 
Germany, Japan, the United Kingdom and the 
United States. Evidence also suggests that 
saturation for steel and copper is emerging in 
China. Gleick (2018) showed that in the United 
States, annual water withdrawals increased 
with GDP from 1900 but peaked in 1980 and 
have declined by 25 percent since then and 
that water use per capita for all purposes 
dropped from its peak in 1975 by almost half. 
Still, this evidence is limited to specific re-
sources and countries. Moreover, there is also 
evidence of a rebound effect—for instance, in 
energy use—in which efficiency gains lead to 
income and substitution effects that increase 
overall energy consumption (Brockway and 
others 2017; Chitnis, Fouquet and Sorrell 2020; 
Sorrell, Gatersleben and Druckman 2020).

47 Chan and others 2020.

48 IMF 2020.

49 Dominant because, according to Haberl and 
others (2020), it is included in about two-thirds 
of the literature on decoupling.

50 Le Quéré and others 2019. The difference 
between the two can be considerable, with 
estimates suggesting that over 20 percent of 
global carbon dioxide emissions result from 
production that is consumed elsewhere (Davis 
and Caldeira 2010; Davis, Peters and Caldeira 
2011; Peters, Davis and Andrew 2012). In devel-
oped countries territorial emissions tend to 
be lower than consumption-based emissions, 
whereas the reverse happens in developing 
countries (Davis and Caldeira 2010), although 
the rise of South–South trade is making this 
dichotomy less stark (Meng and others 2018). 

While this has been important historically 
(for instance, average elasticities of GDP for 
greenhouse gas emissions are negative in 
high-income countries, suggesting absolute 
decoupling, when territory-based emissions 
are used but not when consumption-based 
emissions are used (Haberl and others 2020), 
the transfer of emissions through trade 
from developed to developing countries has 
stabilized since 2005 (Friedlingstein and oth-
ers 2019b; Le Quéré and others 2018)—the 
elasticities of GDP in high-income countries 
are actually lower for consumption-based 
carbon dioxide emissions than for production-
based emissions (Haberl and others 2020). 
Still, beyond carbon dioxide and greenhouse 
gas emissions, the shift of resource-intensive 
production from developed to developing 
countries persists (Dorninger and others 2021; 
Schandl and others 2018).

51 About half of the reduction in emissions was 
driven by the decline in the share of fossil fuels 
in final energy use, while decreased energy use 
(combining gains in efficiency with reductions 
in demand, due in part to the low growth as-
sociated with the 2008 global financial crisis) 
accounted for a little over a third. The drivers 
of absolute decoupling represent a structural 
change from historical trends since 1960 in 
that they are characterized by a sustained 
and large decrease in the fossil fuel share. 
Furthermore, the study analysed energy use 
and emissions for two groups of developing 
countries, low growth and high growth. Higher 
energy use accounted for 75 percent of the 
increase in carbon dioxide emissions in low-
growth countries, compared with 79 percent 
in high-growth countries. So the GDP growth 
rate was not a determining factor in carbon 
dioxide emissions, but higher energy use was. 
This points to the potential for gains in effi-
ciency and meeting energy demand through 
non–fossil fuel sources.

52 Andreoni, Nikiforakis and Siegenthaler 2020.

53 Cohen and others 2018. Krausmann and oth-
ers (2017a) also found that scenario analysis 
suggests that a well designed mix of policies, 
including pricing, investments and incentives 
in resource efficiency, as well as demand 
shifts, could enable economic growth while 
slowing the increase in global material use.

54 Hickel and Kallis 2020.

55 Steinberger and others (2013) make a similar 
argument but to achieve dematerialization—
that is, decoupling economic growth and the 
use of materials.

56 Grubler and others 2018.

57 The degrowth research agenda and move-
ment, which seeks a “radical political and 
economic reorganization leading to reduced 
resource and energy use” (Kallis and others 
2018, p.  291), dates back to the writings of 
Serge Latouche in the 1990s (Latouche 2009). 
Degrowth is sometimes presented as a utopi-
an (Mair, Druckman and Jackson 2020) imagi-
nary of hope (Kallis and March 2015). Evidence 
suggests that the concept is capturing the 
imagination, and speaking to the anxieties, 
of many, especially the more affluent in devel-
oped countries (Cassidy 2020; Correia 2012). 

But given the urgency of the challenges, some 
have questioned whether there is enough 
time before those imaginaries are realized 
(Schwartzman 2012, 2014). D’Alessandro and 
others (2020) contrast models of degrowth, 
green growth and strong policies for social eq-
uity. While the degrowth model achieves the 
largest reductions in greenhouse gas emis-
sions, the models with strong policies for social 
equity and green growth are not far behind, 
and the model with strong policies has the 
same growth rate as the green growth model 
(about 1 percent a year) but achieves a lower 
unemployment rate than even the degrowth 
model (in which GDP growth is negative at 
some point). A recent comprehensive review 
suggests that degrowth perspectives ac-
count for less than 3 percent of the literature 
on decoupling (Haberl and others 2020) but 
is shared by a wider community of scholars 
(Ehrlich and Ehrlich 2016).

58 Wiedenhofer and Fischer-Kowalski 2015.

59 Bergh and Botzen 2018; Costa, Rybski and 
Kropp 2011. However, a mechanistic replace-
ment of one indicator by another is not fully 
informative as to what needs to be added. 
Moreover, the HDI is a proxy for a set of limited 
capabilities that does not speak to the entirety 
of the human development concept (as elabo-
rated in chapter 7).

60 Brand-Correa and Steinberger 2017; Lamb 
and Steinberger 2017; O’Neill and others 2018; 
Steinberger, Lamb and Sakai 2020; Stein-
berger and Roberts 2010; Vita and others 2019.

61 For details, see Riahi and others (2017).

62 Folke and others 2020.

63 This is biological metabolism. Metabolic analy-
sis provides a basis for using fundamental 
principles of physics, chemistry and biology to 
connect the biology of individual mechanisms 
to the ecology of populations, communities 
and ecosystems (Brown and others 2004).

64 Nutrients, including carbon, nitrogen and 
phosphorus. In addition to plants, other forms 
of life—for example, some bacteria—have the 
same ability as plants. A few forms of life cap-
ture thermal energy directly from the planet.

65 This can be analysed using a socioeconomic 
metabolic approach, which considers the 
exchanges of energy and materials between 
socioeconomic systems and ecological sys-
tems: how energy and materials are used and 
transformed within society, generating waste 
products in the process (Fischer-Kowalski and 
Hüttler 1998; Fischer-Kowalski and Weisz 1999; 
Haberl and others 2016). This is a systemic 
approach that provides a biophysical basis 
for analysing both socioeconomic and eco-
logical processes, which can ensure that the 
challenges of reducing and changing the use 
of the Earth’s resources while fulfilling human 
aspirations are not addressed separately—or 
at the expense of each other—but are under-
stood in their mutual interdependencies. By 
integrating knowledge across disciplines from 
the natural and social sciences and humani-
ties, socioeconomic metabolic research is 
applicable at different scales (from global to 
urban, from economic sectors to the supply 
chains of specific materials) and has guided 
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the development of models, indicators and 
databases (Haberl and others 2019).

66 This does not mean that this is the only way in 
which humans are distinct or that biology can-
not account at least in part for traits seen as 
exclusively attributable to human cognition. 
For instance, Waal (2009) argues that ethical 
behaviour and human morality evolved out of 
mammalian societies. But our ability to learn 
from each other—through cultural adaptation 
and very large-scale cooperation—is what 
makes human societies unique (Boyd 2019; 
Vince 2020). That is why a socioeconomic met-
abolic approach and conceptual framework, 
more than a theory that encompasses or aims 
to explain everything, provides insights for in-
terpreting human development in the context 
of the Anthropocene (Fischer-Kowalski, Kraus-
mann and Pallua 2014).

67 This means that the Earth system is a thermo-
dynamically closed, but not isolated, system, 
which implies that there are not necessar-
ily the theoretical thermodynamic limits to 
economic and social activity (Kåberger and 
Månsson 2001; Schwartzman 2008) that some 
have invoked.

68 The discussion in this paragraph follows Len-
ton, Pichler and Weisz (2016).

69 Fischer-Kowalski, Krausmann and Pallua 2014.

70 For either biological or cultural/social evolution.

71 It changed the chemical composition of the 
atmosphere in part because oxygenic photo-
synthesis led to the production of oxygen as a 
waste product—resulting in an increase in the 
oxygen level by over three orders of magni-
tude. After land plants evolved, another major 
transition increased the energy captured now 
in both the marine and terrestrial biospheres 
and further raised oxygen levels to atmo-
spheric concentrations above 15 percent—en-
abling, along with the increase of food supply 
of land plants, animal complexity to evolve 
from aerobic pathways (Lenton, Pichler and 
Weisz 2016).

72 This paragraph is based on Fischer-Kowalski, 
Krausmann and Pallua (2014) and Lenton, 
Pichler and Weisz (2016).

73 Biggs and others 2016. It played a key role in 
human evolution, enabling cooking, contribut-
ing to brain development and furthering social 
interactions (Wrangham 2009).

74 And although it transformed land substan-
tially, it had a small impact on global human 
energy capture, in part because population 
numbers were also small.

75 Lenton, Pichler and Weisz 2016.

76 We are grateful to Erle C. Ellis for this observa-
tion. See Ellis, Beusen and Goldewijk (2020), 
Ellis and others (2010) and Ruddiman and 
others (2016), which is contested, as reviewed 
in Lenton (2016).

77 Why societies moved from hunter-gathering 
to agriculture remains an unresolved ques-
tion, especially given that early agricultural-
ists had worse health and nutrition and likely 
participated in more arduous labour than 
hunter-gatherers (Larsen 1995; Mummert and 
others 2011). Explanations range from climatic 

changes (as argued by Scott 2017, but see 
Lilley 2017) for what Scott (2017) described 
as Boserup (1965)’s “back against the wall” 
hypothesis (forced by economic incentives to 
shift to agriculture) to explanations based on 
locally contingent complex adaptive systems 
(Ullah, Kuijt and Freeman 2015). Regardless 
of the initial trigger, life in the early cities was 
difficult for the majority of the population, 
with high mortality rates due to disease, lack 
of sanitation, poor nutrition and the long work 
hours required to keep the fragile farms and 
livestock (Algaze 2018). Scott (2017) argued 
that city walls may have been constructed to 
keep people inside cities as much as or more 
than to protect them. Early cities were fragile, 
with epidemics and local ecological stresses 
(erosion as result of depletion of forests up-
stream from rivers and salination as a result 
of irrigation, which might have explained the 
transition from wheat to the more salt-tolerant 
barley in early Mesopotamia) dispersing the 
population of several of these cities and even 
of entire civilizations (often characterized as 
collapse, though this is at odds with the dura-
tion and complexity of these processes; Butzer 
2012a, b; Butzer and Endfield 2012), and the 
negative connotation of the term betrays 
the assumption that people were better off 
in cities prior to dispersal—Diamond (1987) 
went as far as suggesting that the transition 
to agriculture was the worst mistake in hu-
man history. Thus, for millennia the transition 
to agriculture looked far from certain. While 
mortality rates were very high in early cities, 
birth rates were just enough higher (in part 
because there was no need to limit the num-
ber of children, as hunter-gatherers did due to 
the need to move young children) to enable a 
demographic transition that over time led to 
sustained increases in sedentary population, 
ultimately locking in the processes of city and 
state growth (Bocquet-Appel 2011).

78 The transition to agriculture as the main 
means of subsistence for a large segment of 
the population did not happen until 1500 CE 
(Lenton, Pichler and Weisz 2016), and many 
population groups remained nomadic until 
much later. These groups were often desig-
nated then as “barbarians,” reflecting a bias 
of the historical record, as told by those “civi-
lized” living in cities (see Beckwith 2009 for an 
account of this dynamic in Eurasia).

79 For instance, Goldstone (2002) described pe-
riods and places, such as the Roman Empire 
and the Dutch Golden Age, of what he called 
“efflorescence”—where sophisticated spe-
cialization and efficient exchange increased 
income per capita above historical standards 
for agricultural societies—but they all came 
to confront the limits of the socioeconomic 
metabolic regime based on agriculture.

80 Based on the estimates in Lenton, Pichler 
and Weisz 2016. In 1850 the population was 
1.3  billion, and GDP per capita was $800 in 
international dollars; in 2000 the population 
was 6 billion, and GDP per capita was $6,600 
in international dollars.

81 As discussed in the 2019 Human Development 
Report (UNDP 2019).

82 Nunn 2020a, b.

83 Butt and others 2019.

84 Haberl and others 2011.

85 Over the very long run that probably implies 
harnessing energy directly from the sun 
(including what solar radiation does to atmo-
spheric circulation, including wind and precipi-
tation). Nuclear fission is limited by the amount 
of fissionable material and the challenging of 
cycling that material (how to handle nuclear 
waste). Nuclear fusion presents fewer chal-
lenges because hydrogen is abundant and 
the waste product, helium, is an inert gas, but 
the scientific and technological challenges at 
scale remain.

86 As Kleidon (2010, p.  1303) put it: “Matter 
mixes, water flows downhill and wood burns 
into ashes. If nothing else were to take place, 
sooner or later all matter would end up in a 
uniform mix of everything, water would collect 
in the world’s oceans and all biomass would 
be burnt to ashes. All processes would lead to 
a ‘dead’ Earth state with no gradients present 
to drive fluxes and no free energy available 
to run life. That the Earth system is not in a 
‘dead’ state […] some processes need to take 
place that create gradients and sources of 
free energy […]. These processes need to 
perform physical and chemical work in order 
to separate matter, to move water up the hill, 
or to produce wood out of ashes or, in general 
terms, create gradients to keep global cycling 
of matter going. In such a ‘living’ state of the 
Earth system […,]” we owe to the radiative forc-
ing of the sun a constant flow of free energy 
that makes these processes possible. Earth’s 
thermal energy can also be harnessed. But, 
ultimately, the only free energy at scale enter-
ing the Earth system comes from the sun. See 
also Kleidon (2012).

87 See, for instance, UNEP (2020b). On forests, 
see Kemppinen and others (2020) and Cook-
Patton and others (2020). On oceans, see 
Österblom, Wabnitz and Tladi (2020).

88 Watari and others 2019.

89 Beylot and others 2019.

90 Rehbein and others 2020.

91 Sonter and others 2020.

92 Sovacool and others 2020.

93 Krausmann and Fischer-Kowalski 2013.

94 Weisz, Suh and Graedel 2015.

95 “Transformation” or “transformational change” 
can be defined by contrasting it with adapta-
tion. Adaptation is about adjusting responses 
to changing external drivers and internal pro-
cesses (of, for example, a business, community, 
city or economy) in order to remain on the cur-
rent development path. An example of this is 
when farmers switch to more drought-tolerant 
crops or when insurance companies raise their 
premiums to adapt to climate change. Trans-
formation, on the other hand, involves creating 
a fundamentally new system when ecological, 
economic or social conditions make continuing 
the existing system untenable. This could chal-
lenge the behaviours, business models and 
mindsets that generated dangerous planetary 
change in the first place. As such, transforma-
tions are characterized by radical changes 
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in everything from power and resource flows 
to roles and routines. Shifts must take place 
at different levels of society, from practices 
and behaviours to rules and regulations to 
values and worldviews. Research also empha-
sizes that to succeed, transformations need to 
change the relationships both among humans 
and between humans and nature (Folke and 
others 2010; Olsson and others 2017). We are 
grateful to Victor Galaz for this formulation of 
the term “transformation.”

96 This section and box  1.1 are adapted from 
Galaz, Collste and Moore (2020). See also 
Maffi (2005).

97 Nyström and others 2019.

98 For more on the link between biocultural ap-
proaches and wellbeing, see Sterling and oth-
ers (2017).

99 Merçon and others 2019.

100 Maffi and Woodley 2012; Merçon and others 
2019; Pungetti 2013.

101 Maffi 2005, p. 602.

102 Cunsolo Willox and others 2012; Speldewinde 
and others 2009.

103 Masterson and others 2017; Njwambe, Cocks 
and Vetter 2019; Stedman 2003.

104 Stedman 2016.

105 Albrecht and others 2007; Jacquet and Sted-
man 2014; Marshall and others 2019.

106 Albrecht and others 2007.

107 Adger and others 2013; Adger and others 
2009; Clayton and others 2015.

108 Brown and others 2019.

109 Enqvist and Ziervogel 2019. Some evidence 
suggests that changes in sense of place, be-
longing and identity are unequally borne out 
and more directly affect economically and so-
cially vulnerable people (Njwambe, Cocks and 
Vetter 2019). The sense of attachment can also 
create a strong affinity for the status quo and 
reveal cultural social and psychological limits 
to adaptation to biosphere change (Adger and 
others 2013), which can thus pose a barrier to 
transformation (Turner and others 2016).

110 Brondizio and Tourneau 2016.

111 Garnett and others 2018.

112 Fa and others 2020. See also Garnett and oth-
ers (2018) and Brondizio and others (2019).

113 Díaz and others 2019b, p. 14. Without adequate 
alternatives for improving wellbeing and with 
social and economic pressures to survive or 
“develop,” some indigenous peoples and local 
communities may convert (or be unable to 
resist the conversion of) biodiverse-rich lands 
to landscapes for resource-intensive activities, 
including agriculture, mining and more (Bron-
dizio and others 2019; Heinimann and others 
2017).

114 Bargh 2007; Simpson 2017.

115 Lansing and others 2017.

116 Borrows and Rotman 1997; Brondizio and oth-
ers 2019; Thornton and Deur 2015; Toniello and 
others 2019.

117 Indeed, approximately 72 percent of the se-
lected indicators that the Intergovernmental 
Science-Policy Platform on Biodiversity and 
Ecosystem Services uses to monitor biodivers-
ity loss still showed a decline in areas occupied 
by indigenous peoples, indicating that global 
drivers of change can ultimately override local 
management efforts by indigenous peoples 
and local communities (Brondizio and others 
2019).

118 Brondizio and others 2016; Brondizio and Tour-
neau 2016; Mistry and Berardi 2016.

119 Latulippe and Klenk 2020.

120 Tengö and others 2014.

121 Steffen and others 2018, p. 8254. As Downing 
and others (2020) argued, it is more than 
just returning to Holocene-like dynamics by 
establishing Holocene-like conditions with 
transformed socioecological system interac-
tions and processes.

122 All ecosystems, and the biosphere as a 
whole, regenerate. In an early formulation 
of the concept of sustainable development, 
the 1980 World Conservation Strategy, the 
framing was that nature should be used (not 
left untouched) but allowed to be renewed 
indefinitely (IUCN and others 1980). Borrowing 
a concept from ecology—that of carrying 
capacity of an ecosystem, defined roughly 
as the maximum population level that an 
ecological system can sustain—there have 
been attempts to estimate the human car-
rying capacity of the planet, which would 
provide a benchmark against which to as-
sess current pressures. However, estimating 
that carrying capacity is not straightforward, 
precisely because of the complexity of social 
processes and their interaction with ecological 
systems. The relevant concept here may be, 
as Daily and Ehrlich (1996) put it, social carry-
ing capacity. Cohen (1995, p. 343) elaborates 
further: “Human carrying capacity depends 
both on natural constraints, which are not fully 
understood, and on individual and collective 
choices concerning the average level and 
distribution of material well being, technology, 
political institutions, economic arrangements, 
family structure, migration and other demo-
graphic arrangements, physical, chemical, 
and biological environments, variability and 
risk, the time horizon, and values, tastes, and 
fashions. How many people Earth can support 
depends in part on how many will wear cotton 
and how many polyester; on how many will 
eat meat and how many bean sprouts; on 
how many will want parks and how many will 
want parking lots. These choices will change 
in time and so will the number of people Earth 
can support. […] Human carrying capacity 
cannot be defined for a nation independently 
of other regions if that nation trades with 
others and shares the global resources of the 
atmosphere, ocean, climate, and biodiversity.”

123 Downing and others 2020.

124 Robert Kates was writing about this in the mid-
1980s (Burton and Kates 1986). By 2012 he was 
already arguing that transformational change 
was needed in light of the insufficiency of in-
cremental steps—in the context of adaptation 
to climate change (Kates, Travis and Wilbanks 

2012). The term “transformation” has its critics, 
who claim that it is being used and abused 
in development discourse (Blythe and others 
2018).

125 Nyström and others 2019.

126 Battiston and others 2017; Monasterolo 2020; 
Stern 2013; WEF 2020.

127 Stern 2013.

128 Steffen and others 2018, p. 8253.

129 Lenton and others 2019.

130 Brondizio and others 2019.

131 Keys and others 2019.

132 In the form articulated by Holling (1973), stay-
ing within a magnitude of disturbances before 
a coupled economic and social system shifts 
from a stable state to another equilibrium. Ar-
ticulated more fully in Folke (2016), Arrow and 
others (1995) argued that a coupled economic 
and ecosystem can be considered sustain-
able if it is resilient in this sense. Because 
some variance and change are essential for 
diversity and innovation to occur over the long 
run, stability should not be misunderstood to 
imply stagnation or regression (Anderies 2015). 
Carpenter and others (2015) argue for the 
importance of allowing for some variance for 
evolution and innovations to take place. From 
history, fundamental restructurings of the way 
in which humans interact with ecosystems 
(Biggs and others 2016) would require funda-
mental and large-scale reconfiguration of hu-
man–nature interactions (Westley and others 
2011). Still, some ecologists object to this defini-
tion of resilience due to its multidimensionality 
combining persistence, resistance and local 
stability across multiple equilibria (Donohue 
and others 2016).

133 Reyers and others 2018, p. 276 . See also Lenton 
(2020).

134 Mandle and others 2019.

135 We are grateful to Erle C. Ellis for this formulation.

136 As shown in Scoones (2016) and Scoones and 
others (2020). See also Ellis, Pascual and Mertz 
(2019) in the context of land’s and nature’s 
contributions to people.

137 Lenton, Pichler and Weisz 2016.

138 Davis and others 2018.

139 Poore and Nemecek 2018.

140 Clark and others 2020. See also Theurl and 
others (2020) for more on the potential of 
changing in diets to reduce emissions from 
food systems.

141 Krausmann and others 2017b. Zalasiewicz and 
others (2017) suggest that the physical weight 
of the technosphere—everything physically 
built by humans on the planet—is five orders 
of magnitude larger than the human biomass.

142 Haas and others 2015.

143 Graedel and others 2015.

144 Because there are no substitutes, all of them 
are perfect complements to the intended uses, 
so price increases in the face of growing scar-
city, for instance, will not be effective in shifting 
to other metals.
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146 Lenton, Pichler and Weisz 2016; Weisz, Suh 
and Graedel 2015.

147 Krausmann, Wiedenhofer and Haberl 2020.

148 Lenton, Pichler and Weisz 2016. And in the 
case of Thomas Malthus, probably also due to 
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149 Weisz and Clark 2011.

150 We are grateful to Ligia Noronha of the United 
Nations Environment Programme for this for-
mulation. This statement also echoes Ellis and 
others (2018).

151 Haskel and Westlake 2018.

152 Court and Sorrell 2020.

153 Vollset and others 2020.

154 Haberl and others 2019. Ecological concerns 
have often been associated with popula-
tion, even if what matters most is the way in 
which population interacts with other factors 
(Bongaarts and O’Neill 2018). Sometimes this 
is expressed through the IPAT equation, which 
suggests that ecological human impact (I) 
equals the product of population (P), afflu-
ence (A) and technology (T). Emanating from 
the ecological and environmental sciences, 
the IPAT equation was meant to formalize 
the compounding effects of the three ele-
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matters at any point in time are the levels in 
each dimension. Early formulations of the 
IPAT equation emerged from the debates 
between Commoner (1971) and Ehrlich and 
Holdren (1971), who highlighted the role of 
population and consumption. For the poten-
tial and limitations of the approach, see, for 
instance, Fischer-Kowalski and Amann (2001) 
and Fischer-Kowalski, Krausmann and Pal-
lua (2014). Dietz (2017) provides an account 
of further evolutions of the IPAT equation to 
consider stochastic dynamics and as well as 
several applications and frameworks derived 
from it. Stubblefield (2018) criticizes the ap-
proach because there is no assessment of his-
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159 Ord 2014. This is also the logic behind several 
endogenous growth models (Jones and Romer 
2010; Kremer 1993). And, conversely, declining 
population could spell the end of economic 
growth, as argued by Jones (2020).

160 Bettencourt 2013; Bettencourt and others 
2007.

161 Malhi 2014. As Kenneth Arrow wrote to Partha 
Dasgupta, every person born in this world 
comes with one mouth—but also two arms 
and one brain (Dasgupta 2019).

162 WCED 1987, p. 1.

163 Malik 2020.
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165 Solow 1993, p.  168. Sustainability thus implies 
a criterion different from that of maximizing 
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pathways than those implied by a welfare 
maximization objective.

166 Gough 2015, 2017, 2019.

167 Anand and Sen 2000. showed that setting 
a minimum standard of living as a criterion 
may violate sustainability. This is shown in the 
context of models of intertemporal allocation 
of resources. They compare three criteria: 
minimum standard of living, sustainability and 
optimality. They find that none can be derived 
from the others and that they are logically 
independent. And it is possible to generate 
paths of very low, or even zero, consumption, 
if consumption paths imply putting people’s 
lives at risk, as in Jones (2016), where even 
though the model is related to the develop-
ment of life-threatening technologies, the 
results can still be interpreted in the broader 
context of sustainability.

168 Raworth 2017.

169 Leach, Raworth and Rockström 2013.

170 Pasgaard and Dawson 2019. This point is also 
made in a different way in Leach and others 
(2018), who note that equity is missing from 
the approach.

171 As in Coote (2015).

172 UNDP 2019.
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using a capability approach (in the sense 
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Rauschmayer (2013) and Rauschmayer and 
Lessmann (2013).
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(2020) and Schell and others (2020).

176 Gross external damage is based on the 
environmental accounting literature and is 
calculated as the sum of the products of mar-
ginal damages and emissions by pollutant 
and source location. Marginal damages for 
each pollutant are calculated using integrated 
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the scale of impact, the industrial transition 
represents for the Earth system a transition in 
the nature of life on Earth comparable to the 
colonization of land by plants (Malhi 2017). The 
amount of reactive nitrogen has introduced 
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tion of multiple urban agglomerations.

21 Lenton 2019.

22 On environmental changes in Africa over the 
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24 Williams and Lenton 2010. But see also Steffen 
and others (2018) for just such a possibility.

25 Lenton and others 2008. See also Biggs, Peter-
son and Rocha (2018), Cai, Lenton and Lontzek 
(2016), Rocha, Peterson and Biggs (2015) and 
Rocha and others (2018).

26 Lenton 2013; Wintle and others 2019.

27 Rockström and others 2009a; Steffen and oth-
ers 2015.

28 See, for instance, Cooper and Dearing (2019), 
Dearing (2018), Dearing and others (2014) and 
Hossain and others (2017).

29 Rockström and others 2018.

30 Steffen and others 2015.

31 Boundaries in the Geological Time Scale are 
preferably indicated by Global Stratigraphic 
Section and Points (also informally called 
“golden spikes”) that correspond to well pre-
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difficult to find well preserved sections; Malhi 
2017).

32 Waters and others 2016.

33 Data in this paragraph are from Malhi (2017).

34 Williams and others 2015.

35 These estimates are uncertain and disputed 
(Smil 2011, 2013).

36 See Bull and Maron (2016). A precedent is 
found going back to the Great Oxygenation 
Event, when life evolved towards photosynthe-
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Roman Empire and their relationship with 
changes in climate and disease (Harper 2017). 
While the devastating impact of the first 
global pandemic, which became known as 
the Justinian Plague because it reached the 
Roman Empire in the early 540s (and recurred 
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environmental determinism, see Sessa (2019).

49 Davis 2019; Rick and Sandweiss 2020; Turvey 
and Saupe 2019.

50 Sessa 2019, pp. 217–218.

51 Including the impact on biological extinction 
(Turvey and Crees 2019).
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assumptions that include mitigation sce-
narios and adaptation conditions. They are 
not official and are subject to debate among 
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C H A PT E R  7
1 It is worthwhile hearing from Amartya Sen 

about the original motivation and intent: “[…] 
when my friend Mahbub ul Haq asked me, in 
1989, to work with him on indicators of human 
development, and in particular to help de-
velop and general index for global assessment 
and critique, it was clear to me that we were 
involved in a particular exercise of specific 
relevance. So the ‘Human Development Index’ 
was based on a very minimal listing of capa-
bilities, with a particular focus on getting at a 
minimally basic quality of life, calculable from 
available statistics, in a way that the Gross 
National Product of Gross Domestic Product 
failed to capture” (Sen 2005, p. 159).

2 And the “success” of the HDI may have led to 
an identification of human development with 
wellbeing only — and even more narrowly with 
the dimensions included in the HDI — which 
was used by many to argue for increases in 
public spending on health and education and 
provide for basic needs, to the point that hu-
man development in the minds of many may 
have been equated simply with social sectors.

3 UNDP 2019.

4 Anand and Sen 2000; Fleurbaey 2015, 2020.

5 Fleurbaey 2020; Irwin, Gopalakrishnan and 
Randall 2016.

6 Fenichel and Horan 2016.

7 This being the case, Fleurbaey (2020) ad-
vocates for constructing and contrasting 
scenarios of possible future pathways for 
human development over several decades 
as the means to contextualize choices today. 
The process of “discovery” that is required is 
universally shared, and merely considering 
past pathways of countries that today have 
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high human development is not appropriate 
to inform future paths.

8 Mahbub ul Haq in the context of early Human 
Development Reports explored the design of 
a separate index that would speak more to 
agency. See the discussion in Sen (2000) of 
Haq’s initiative to propose an index of political 
freedom. Despite the persistent reiteration 
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in fact some of the more powerful critical 
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content/gender-inequality-and-covid-19-crisis-
human- development-perspective).
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other important dashboard, see http://www. 
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19 The title of this section, “Broadening the vista,” 
is borrowed from Chhibber (2020).

20 Thus leaving for future analysis the develop-
ment of indices related to nonhuman life or 
the integrity of the biosphere as well as the 
incorporation of human agency into human 
development metrics.

21 It can be argued that this might help capture 
a wider range of impacts on people from the 
challenges of the Anthropocene than relying 
on longevity alone.

22 Ravallion 2010; Stiglitz, Sen and Fitoussi 2010.

23 Drèze and Sen 1990, p. 269.

24 Due to the logarithmic transformation of 
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tures the idea that income works less well as a 
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GNI.

26 Borrowing from Dasgupta (2019).
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ing measures of gross savings by making four 
adjustments. First, estimates of fixed capital 
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to net savings (in standard national account-
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sumption). Third, estimates of the depletion of 
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carbon dioxide emissions and local pollution” 
(https://data.worldbank.org/indicator/NY.ADJ.
SVNG.GN.ZS).

28 Following a suggestion by Fleurbaey (2020). 
We are grateful for the suggestion by Eli 
Fenichel of Yale University that this would 
map closely to the concept of income by Hicks 
(1939). See also Heal (1998).

29 In other words a country can emit very 
little and still suffer substantially from climate 
change due to emissions from others because 
carbon dioxide mixes in the atmosphere with-
out respecting national borders. An example 
of estimates of the distributions of damages 
from climate change is Nordhaus and Boyer 
(2000). Moreover, most of the social cost of 
carbon comes from harms in the future. 
Deducting the social cost of carbon from 
current GNI is capturing the wellbeing of the 
current generation not only net of the cost of 
emissions on itself but also net of the cost of 
pollution to its descendants.

30 Nordhaus (2017) suggests a social cost of car-
bon of $31 per tonne in 2015 (in 2010 prices), 
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a 2.5 percent discount rate and an integrated 
assessment model approach). Pindyck (2019) 
prefers the modelling approach, a method 
based on a survey of experts, finding values 

as high as $200 per tonne of carbon dioxide. 
Hsiang and Kopp (2018) describe the key 
characteristics of the physical climate 
processes relevant for economic analysis, 
and Pindyck (2020) highlights some of the 
remaining uncertainties that are relevant for 
economic analysis of climate — in particular, 
climate sensitivity, how much temperature is 
likely to increase with a doubling of carbon 
dioxide concentrations. Jaakkola and Millner 
(2020) propose a method to incorporate new 
information over time to narrow the range of 
estimates of the social cost of carbon. World 
Bank (2020a) assumes the cost of damage 
due to carbon dioxide emissions from fossil 
fuel use and the manufacture of cement to 
be $30 per tonne of carbon dioxide (the unit 
damage in 2014 US dollars for carbon dioxide 
emitted in 2015). The Stiglitz–Stern Commis-
sion proposed carbon prices of $40–$80 for 
2016 and 2020 (Stiglitz and others 2017).

31 Both for a global cost of carbon, even though 
the heterogeneous geography of climate 
change and of contributions to emissions 
would suggest the importance of considering 
country-specific prices (Ricke and others 2018).

32 Refers to the update to Nordhaus (2017) by 
Hänsel and others (2020).

33 Hänsel and others 2020.

34 As noted, this value is also within the range of 
those obtained by Pindyck (2019).

35 For Iceland, for instance, this would reduce 
the contribution of GNI to the HDI from 
$54,682 to $53,872, given its emissions of 10.8 
tonnes of carbon dioxide per capita ($54,682 
– [10.8*$75]).

36 For an early account of these efforts, see 
Daily (1997) and Daily and others (2000); for 
a recent review, see Barbier (2016) and Irwin, 
Gopalakrishnan and Randall (2016). See also 
Costanza and others (2014), Daly (1977), Daly, 
Cobb and Cobb (1994), Dasgupta (2014) and 
Stiglitz, Sen and Fitoussi (2010).

37 The Natural Capital Coalition defines it as 
“the stock of renewable and non-renewable 
resources that combine to yield a flow of ben-
efits to people” (NCC 2020). See also Barbier 
(2019).

38 Fenichel, Abbott and Yun 2018. Because “in-
clusive” is often associated with more broadly 
shared outcomes (as in inclusive growth) and 
“total” could imply that there are no disputes 
on considering parts of nature as capital, we 
use “comprehensive wealth.”

39 The System of Environment Economic Ac-
counting is a “satellite” of the System of Na-
tional Accounts (Turchin and others 2018), the 
international standard of economic accounts 
for measures such as GDP coordinated by 
the United Nations (for a comprehensive ac-
count of the key institutions and architecture, 
see Jorgenson 2018). There is very active and 
fast-paced ongoing work under the System 
of Environment Economic Accounting, includ-
ing on experimental ecosystem accounting 
(see https://seea.un.org). Under this system a 
difference is established between natural re-
sources or assets (say, oil deposits or the stock 
of a particular species of fish) and ecosystem 
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assets (the Baltic Sea ecosystem, for instance, 
comprising several species of animals, plants 
and abiotic, meaning nonliving, elements). 
This is an important distinction because the 
economic valuation of ecosystems is vastly 
more complex, depending on not only the 
number or species but also their interactions 
with one another. Here we use “nature’s as-
sets” as a broad category to include both as 
well as others that might be considered in the 
future (United Nations 2018, 2019, 2020b).

40 Daly (2020) “defends” the notion of natural 
capital against those that object to it for per-
ceiving the notion as one that “commoditizes” 
nature. Guerry and others (2015) illustrate the 
policy relevance of the concept.

41 To quote: “Wealth, then, includes all those 
parts of the material universe which have 
been appropriated to the uses of [humankind] 
It does not include the sun, the moon, or stars 
because [nobody] owns them. It is confined 
[…] to the appropriated portions of the earth’s 
surface and the appropriated objects upon it. 
The appropriation need not be complete; it is 
often only partial and for a particular purpose, 
as in the case of the Newfoundland Banks, 
which are appropriated only in the sense that 
the fishermen of certain nations have the right 
to take fish in their vicinity” (Fisher 1906, p. 4).

42 As noted, economists have grappled with 
these issues going back at least to Irving Fisher 
at the beginning of the 20th century. The mod-
ern debate was reinvigorated when, along 
with economic theory, national accounting, 
formalized in the 1950s, made measures such 
as gross national product or GDP, meant to 
measure economic activity, widely available. 
GDP growth has often been equated with 
economic performance by policymakers and 
the public, who use GDP to assess differences 
in development across countries. GDP growth 
assumed heightened significance because it is 
key to understand the business cycle, the man-
agement of which became a primary focus of 
economic policy. People can also relate more 
directly to periods of GDP expansion as being 
associated with lower unemployment and 
higher earnings and periods of contraction 
with increased unemployment and economic 
difficulties. GDP growth may have been some-
how more directly linked to improvements in 
welfare in the post–World War II recovery pe-
riod (Coyle 2015), which may have entrenched 
it as a marker of development, or convergence 
(Spence 2011) for developing countries, many 
of which were newly independent after World 
War II, making GDP growth a universal aspi-
ration. Economic theory, though, was always 
more careful and nuanced. In the early 1960s 
Samuelson (1961) was making the point that 
net national product, rather than GDP, could 
be used to assess social welfare, because GDP 
measures production while net national prod-
uct accounts for consumption, which is what 
matters for welfare. Sen (1976) emphasized 
the importance of inequality and considered 
the distribution of real income, and Weitzman 
(1976) formalized the notion of equivalence 
between net national product and welfare. 
Weitzman (1998) argued that the equivalence 
between net national product and welfare 
would hold even under uncertainty and with 

a “comprehensive” net national product that 
accounted for the depletion of environmental 
assets.

43 Nordhaus and Tobin (1973) already asked in 
the early 1970s whether growth was obsolete 
and laid out proposals for measuring social 
welfare that drew in part from subcompo-
nents of the System of National Accounts 
but that also estimated the value of leisure 
and some nonmarket activities. They also 
considered how to incorporate environmental 
damages and natural resource use. Anticipat-
ing much of the debate that unfolded over the 
ensuing decades and that persists today (for 
a good summary, see Jorgenson and others 
2018), they raised questions such as the extent 
to which natural capital and other forms of 
capital can be substitutes for one another and 
the role of prices and technology in providing 
incentives for less environmental damaging 
modes of consumption and production.

44 Dasgupta and Mäler 2000. Crucially, these 
results extend to nonoptimal paths. They are 
based, as those in Arrow and others (2004), 
on an approach in which sustainability means 
that intertemporal social welfare (defined 
as the discounted utilitarian sum of utilities) 
is currently nondecreasing. In contrast, Pez-
zey (1997, 2004) relied on the Bruntlandt-like 
approach discussed in chapter 1, defining 
sustainability as the possibility for future 
generations to sustain at least the welfare of 
the current generation. Fleurbaey (2015) dis-
cusses the differences and the link between 
these two approaches to sustainability. We 
are grateful to Marc Fleurbaey for discussions 
on this topic. Genuine savings can serve as a 
sustainability criterion for both approaches 
(but with specific accounting prices for capital 
in each approach).

45 Dasgupta (2019), building on, among others, 
on Dasgupta (2001, 2014), with Barrett and 
others (2020) presenting a synthesis and 
elaboration of the main results.

46 Hamilton and Clemens 1999.

47 Arrow and others (2012) analyse the wealth 
of nations by looking into the growth of dif-
ferent forms of capital: not only reproducible 
and physical capital but also natural capital, 
health improvements and technological 
change. By analysing data for five countries 
(Brazil, China, India, the United States and 
Venezuela), the authors demonstrate that 
looking into these additional forms of capital 
offers different conclusions on whether these 
nations are “getting richer” from what would 
be drawn by relying on changes in GDP only. 
See also Arrow and others (2004) and Das-
gupta (2001).

48 Lange, Wodon and Carey 2018; Managi and 
Kumar 2018. These institutional efforts are 
complemented by very active ongoing re-
search on global environmental accounting, 
such as Mohan and others (2020) and Ouyang 
and others (2020).

49 We are grateful to Luis Felipe Lopes-Calva for 
this insight. James Foster used this expression 
during the 2019 Human Development and 
Capability Association Conference.

50 Recent research shows that high HDI values 
can be achieved with moderate energy use 
and carbon emissions. Decoupling the HDI 
from per capita energy and carbon use has 
been documented from 1975 to 2005, and the 
carbon and energy needed to enhance hu-
man development are projected to decrease 
by 2030 (Steinberger and Roberts 2010). 
Therefore, a strong correlation between hu-
man development and emissions at one point 
in time does not imply the same relationship 
over the long run. For example, only a quarter 
of the increase in life expectancy between 1971 
and 2014 can be attributed to higher energy 
use and related carbon emissions, though 
energy use and income growth are strongly 
correlated (Lamb and Steinberger 2017; O’Neill 
and others 2018; Steinberger, Lamb and Sakai 
2020).

51 This is one of the contributions of the socio-
economic metabolic approach, discussed 
in chapter 1, which suggests what indicators 
could be used. See also Pauliuk and Hertwich 
(2015).

52 An alternative is to take the HDI as a whole 
and compare it with indicators of planetary 
pressures. An experimental approach to do 
this is included in spotlight 7.5.

53 For carbon dioxide emissions per capita the 
values are normalized in the same way as the 
components of the HDI, through a min-max 
transformation, leading to an index calculated 
as (maximum value – observed value) / (maxi-
mum value – minimum value). As a minimum, 
zero was set. The maximum corresponds to 
the maximum value observed historically for 
all countries since 1990, in line with the similar 
approaches in the literature, as in Biggeri and 
Mauro (2018). The same procedure is applied 
to material footprint per capita. The ranking 
of countries is sensitive to the selection of the 
minimum and the maximum; in the case of 
the maximum, it enters both the numerator 
and the denominator of the min-max trans-
formation. Other aggregation approaches 
such as the geometric mean (which produces 
results nearly identical to those of the arith-
metic mean), the minimum and the product 
(which produces an even larger adjustment) 
of the two indices were considered. A similar 
pattern of changes in the rankings was ob-
served through these different aggregation 
approaches. Using carbon footprint instead 
of carbon emissions produces similar results 
(since the correlation with production-based 
carbon footprint is .99 and with consumption-
based footprint is .95, both statistically signifi-
cant at 1 percent), but coverage drops to 153 
countries. Also, the latest year with available 
data for carbon footprint is 2016.

54 United Nations 2020a. For the conceptual 
foundation of the metric, grounded on socio-
metabolic analysis, see Haberl and others 
(2019). O’Neill and others (2018) provide a 
discussion of material use in the context of the 
planetary boundaries framework.

55 An alternative would be to add a dimension 
to the three components of the HDI that is 
aggregated with the other three dimensions 
in the same way. For instance, Biggeri and 
Mauro (2018) propose adding carbon dioxide 
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emissions. But that would mix pollution with 
capabilities, creating conceptual difficulties 
(Malik 2020).

56 Pineda 2012. Hickel (2019, 2020) adds material 
consumption to carbon dioxide emissions, as 
here, and justifies the adjustment in a similar 
way as Pineda (2012).

57 Rodriguez 2020.

58 Fleurbaey 2020, p. 18. The quote refers to the 
context of assessing each country’s contribu-
tion to preserving the natural capital of the 
whole planet.

59 This interpretation is also consistent with the 
open-endedness of the human development 
journey in the Anthropocene, in which the out-
comes of the transformations that are needed 
can be understood, but a prescriptive indica-
tion as to how they should be implemented 
cannot.

60 And it is flexible, allowing countries to explore 
their own paths, as opposed to prescribing 

one particular option. For instance, chang-
ing the composition of economic growth by 
promoting clearly unbounded, and not very 
resource intensive, activities in art, culture and 
science, can advance human flourishing while 
easing planetary pressures.

61 For instance, the size of a nation’s population is 
not included here. And the larger the popula-
tion the greater the environmental impact, all 
else being equal. If population were included, 
it would tend to dominate the “loss function” 
(Pineda 2012).

62 In Luxembourg’s case a high number of cross-
border workers and a lower fuel tax also help 
explain its high emissions per capita. Singa-
pore has virtually no natural resources, is a 
net importer of most goods and raw materials 
and has a large volume of visitors. Singapore 
also imports and refines crude oil as feedstock 
for its large petrochemical export industry, 
which contributes to the country’s high emis-
sions per capita.

63 Total pressure (not displayed), which is a prod-
uct of pressure per capita and population, has 
grown even more as global population has 
increased substantially in the past 30 years.

64 See similar analysis in Lin and others (2018). 
As an image of aspirational space in develop-
ment, it is also reminiscent of the idea of “casil-
lero vacío” in Fajnzylber (1990). The aspiration 
corner should be understood in a stylized and 
illustrative sense, not literally, since all coun-
tries will have some level of emissions (what 
matters is net emissions) and need to use ma-
terials. Further refinements to the adjustment 
may take this into account.

65 See the discussion in chapter 1 and Andreoni 
(2020).

66 See chapter 1 for a discussion about relative 
and absolute decoupling in comparison to 
GDP. Overall, absolute decoupling appears to 
be partial, temporary and rare.

67 We thank Marina Fischer-Kowalski for insights 
on this pattern.
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The statistical tables in this annex depict the state of 
human development before the COVID-19 pandemic 
based on available data for 2019 and earlier years. Data 
reflecting changes caused by the COVID-19 pandem-
ic and its socioeconomic fallout in 2020 will be avail-
able in 2021 and will be presented in tables and related 
analyses of the 2021 Human Development Report.

The tables provide an overview of key aspects of 
human development. The first six tables contain 
the family of composite human development indi-
ces and their components estimated by the Human 
Development Report Office (HDRO). The sixth table 
is produced in partnership with the Oxford Poverty 
and Human Development Initiative (OPHI). The re-
maining tables present a broader set of indicators re-
lated to human development. The five dashboards use 
colour coding to visualize partial groupings of coun-
tries according to performance on each indicator.

Tables 1–6 and dashboards 1–5 are part of the 2020 
Human Development Report. The full set of 20 statis-
tical tables is available for download at http://hdr.undp.
org/en/2020-report. Unless otherwise noted, tables use 
data available to the HDRO as of 15 July 2020. All indices 
and indicators, along with technical notes on the calcu-
lation of composite indices and additional source infor-
mation, are available at http://hdr.undp.org/en/data.

Countries and territories are ranked by 2019 
Human Development Index (HDI) value. Robustness 
and reliability analysis has shown that for most coun-
tries differences in HDI are not statistically significant 
at the fourth decimal place. For this reason countries 
with the same HDI value at three decimal places are 
listed with tied ranks.

Sources and definitions

Unless otherwise noted, the HDRO uses data from in-
ternational data agencies with the mandate, resourc-
es and expertise to collect national data on specific 
indicators.

Definitions of indicators and sources for original 
data components are given at the end of each table, 
with full source details in Statistical references.

Gross national income per capita 
in purchasing power parity terms

In comparing standard of living across countries, the 
income component of the HDI uses gross national 
income (GNI) per capita converted into purchasing 
power parity (PPP) terms to eliminate differences in 
national price levels.

The International Comparison Programme (ICP) 
survey, the world’s largest statistical initiative under 
the coordination by the World Bank, in the 2017 cycle 
has produced internationally comparable price level 
indices and estimates of PPP-based GDP and its major 
expenditure components in aggregate and per capita 
terms for 176 participating economies. The 2020 HDR 
uses GNI per capita in constant 2017 PPP terms.

Methodology updates

The 2020 Report retains all the composite indices 
from the family of human development indices — the 
HDI, the Inequality-adjusted Human Development 
Index (IHDI), the Gender Development Index (GDI), 
the Gender Inequality Index (GII) and the Multi-
dimensional Poverty Index (MPI). The methodology 
used to compute the indices is the same as the one 
used in the 2019 Human Development Report. For 
details, see Technical notes 1–5 at http://hdr.undp.org/
sites/default/files/hdr2020_technical_notes.pdf.

The 2020 Report has five colour-coded dashboards 
(quality of human development, life-course gender 
gap, women’s empowerment, environmental sus-
tainability and socioeconomic sustainability). For 
details on the methodology used to create them, see 
Technical note 6 at http://hdr.undp.org/sites/default/
files/hdr2020_technical_notes.pdf.
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Comparisons over time 
and across editions

Because national and international agencies continu-
ally improve their data series, the data — including the 
HDI values and ranks — presented in this report are 
not comparable to those published in earlier editions. 
For HDI comparability across years and countries, 
see table 2, which presents trends using consistent 
data, or http://hdr.undp.org/en/data, which presents 
interpolated consistent data.

Discrepancies between national 
and international estimates

National and international data can differ because 
international agencies harmonize national data us-
ing a consistent methodology and occasionally pro-
duce estimates of missing data to allow comparability 
across countries. In other cases international agen-
cies might not have access to the most recent national 
data. When HDRO becomes aware of discrepancies, 
it brings them to the attention of national and inter-
national data authorities.

Country groupings and aggregates

The tables present weighted aggregates for several 
country groupings. In general, an aggregate is shown 
only when data are available for at least half the coun-
tries and represent at least two-thirds of the popula-
tion in that grouping. Aggregates for each grouping 
cover only the countries for which data are available.

Human development classification

HDI classifications are based on HDI fixed cutoff 
points, which are derived from the quartiles of dis-
tributions of the component indicators. The cutoff 

points are HDI of less than 0.550 for low human de-
velopment, 0.550–0.699 for medium human develop-
ment, 0.700–0.799 for high human development and 
0.800 or greater for very high human development.

Regional groupings

Regional groupings are based on United Nations De-
velopment Programme regional classifications. Least 
Developed Countries and Small Island Developing 
States are defined according to UN classifications 
(see www.unohrlls.org).

Developing countries

The aggregates for developing countries are based on 
information from all developing countries that are in-
cluded in a regional grouping.

Organisation for Economic 
Co‑operation and Development

Of the 37 Organisation for Economic Co-operation 
and Development members, 33 are considered devel-
oped countries and 4 (Chile, Colombia, Mexico and 
Turkey) are considered developing countries. Aggre-
gates refer to all countries from the group for which 
data are available.

Country notes

Data for China do not include Hong Kong Special 
Administrative Region of China, Macao Special Ad-
ministrative Region of China or Taiwan Province of 
China.

As of 2 May 2016, Czechia is the short name to be 
used for the Czech Republic.
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As of 1 June 2018, the Kingdom of Eswatini is the 
name of the country formerly known as Swaziland.

As of 14 February 2019, the Republic of North 
Macedonia (short form: North Macedonia) is the 
name of the country formerly known as the former 
Yugoslav Republic of Macedonia.

Symbols

A dash between two years, as in 2010–2019, indicates 
that the data are from the most recent year available 
during the period specified. A slash between years, as 
in 2015/2020, indicates that the data are the average 
for the years shown. Growth rates are usually average 
annual rates of growth between the first and last years 
of the period shown.

The following symbols are used in the tables:
.. Not available
0 or 0.0 Nil or negligible
— Not applicable

Statistical acknowledgements

The Report’s composite indices and other statistical 
resources draw on a wide variety of the most respect-
ed international data providers in their specialized 
fields. HDRO is particularly grateful to the Centre for 
Research on the Epidemiology of Disasters; Econom-
ic Commission for Latin America and the Caribbean; 
Eurostat; Food and Agriculture Organization; Gallup; 
ICF Macro; Institute for Criminal Policy Research; 
Institute for Health Metrics and Evaluation; Inter-
nal Displacement Monitoring Centre; International 
Labour Organization; International Monetary Fund; 
International Telecommunication Union; Inter-Par-
liamentary Union; Luxembourg Income Study; Office 
of the United Nations High Commissioner for Hu-
man Rights; Office of the United Nations High Com-
missioner for Refugees; Organisation for Economic 
Co-operation and Development; Socio-Economic 

Database for Latin America and the Caribbean; Syr-
ian Center for Policy Research; United Nations Chil-
dren’s Fund; United Nations Conference on Trade 
and Development; United Nations Department of 
Economic and Social Affairs; United Nations Eco-
nomic and Social Commission for West Asia; United 
Nations Educational, Scientific and Cultural Orga-
nization Institute for Statistics; United Nations En-
tity for Gender Equality and the Empowerment of 
Women; United Nations Office on Drugs and Crime; 
United Nations World Tourism Organization; World 
Bank; and World Health Organization. The inter-
national education database maintained by Robert 
Barro (Harvard University) and Jong-Wha Lee (Korea 
University) was another invaluable source for the cal-
culation of the Report’s indices.

Statistical tables

The first six tables relate to the five composite human 
development indices and their components. Since the 
2010 Human Development Report, four composite 
human development indices — the HDI, the IHDI, the 
GII and the MPI for developing countries — have been 
calculated. The 2014 Report introduced the GDI, 
which compares the HDI calculated separately for 
women and men.

The remaining tables present a broader set of 
human development indicators and provide a 
more comprehensive picture of a country’s human 
development.

For indicators that are global Sustainable 
Development Goals indicators or can be used in 
monitoring progress towards specific goals, the table 
headers include the relevant goals and targets.

Table 1, Human Development Index and its 
components, ranks countries by 2019 HDI value and 
details the values of the three HDI components: lon-
gevity, education (with two indicators) and income 
per capita. The table also presents the difference in 
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rankings by HDI value and gross national income per 
capita, as well as the rank on the 2018 HDI, calculated 
using the most recently revised historical data availa-
ble in 2020.

Table 2, Human Development Index trends, 
1990–2019, provides a time series of HDI values al-
lowing 2019 HDI values to be compared with those 
for previous years. The table uses the most recently 
revised historical data available in 2020 and the same 
methodology applied to compute 2019 HDI values. 
The table also includes the change in HDI rank over 
the last five years and the average annual HDI growth 
rate across four time intervals: 1990–2000, 2000–
2010, 2010–2019 and 1990–2019.

Table 3 ,  Inequality- adjusted Human 
Development Index, contains two related measures 
of inequality — the IHDI and the overall loss in HDI 
due to inequality. The IHDI looks beyond the aver-
age achievements of a country in longevity, educa-
tion and income to show how these achievements 
are distributed among its residents. The IHDI value 
can be interpreted as the level of human develop-
ment when inequality is accounted for. The relative 
difference between IHDI and HDI values is the loss 
due to inequality in distribution of the HDI within 
the country. The table presents the coefficient of hu-
man inequality, which is the unweighted average of 
inequalities in the three dimensions. In addition, the 
table shows each country’s difference in rank on the 
HDI and the IHDI. A negative value means that tak-
ing inequality into account lowers a country’s rank on 
the HDI. The table also presents the income shares 
of the poorest 40 percent, the richest 10 percent and 
the richest 1 percent of the population, as well as the 
Gini coefficient.

Table 4, Gender Development Index, measures 
disparities on the HDI by gender. The table contains 
HDI values estimated separately for women and 
men, the ratio of which is the GDI value. The closer 
the ratio is to 1, the smaller the gap between women 

and men. Values for the three HDI components — 
longevity, education (with two indicators) and in-
come per capita — are also presented by gender. The 
table includes five country groupings by absolute de-
viation from gender parity in HDI values.

Table 5, Gender Inequality Index, presents a 
composite measure of gender inequality using three 
dimensions: reproductive health, empowerment and 
the labour market. The reproductive health indica-
tors are maternal mortality ratio and adolescent birth 
rate. The empowerment indicators are the percent-
age of parliamentary seats held by women and the 
percentage of population with at least some second-
ary education by gender. The labour market indicator 
is participation in the labour force by gender. A low 
GII value indicates low inequality between women 
and men, and vice-versa.

Table 6, Multidimensional Poverty Index, cap-
tures the multiple deprivations that people in devel-
oping countries face in their health, education and 
standard of living. The MPI shows both the incidence 
of nonincome multidimensional poverty (a head-
count of those in multidimensional poverty) and its 
intensity (the average deprivation score experienced 
by poor people). Based on deprivation score thresh-
olds, people are classified as multidimensionally 
poor, in severe multidimensional poverty or vulner-
able to multidimensional poverty. The table includes 
the contribution of deprivation in each dimension to 
overall multidimensional poverty. It also presents 
measures of income poverty — population living be-
low the national poverty line and population living on 
less than $1.90 in purchasing power parity terms per 
day. MPI values are based on a revised methodology 
developed in partnership with OPHI. For details, see 
Technical note 5 at http://hdr.undp.org/sites/default/
files/mpi2020_technical_notes.pdf.

Table 7, Population trends, contains major popu-
lation indicators including total population, median 
age, dependency ratios and total fertility rates, which 

READERS GUIDE 5

http://hdr.undp.org/sites/default/files/mpi2020_technical_notes.pdf
http://hdr.undp.org/sites/default/files/mpi2020_technical_notes.pdf


can help assess the burden of support that falls on the 
labour force in a country.

Table 8, Health outcomes, presents indicators of 
infant health (percentage of infants who are exclu-
sively breastfed in the 24 hours prior to the survey, 
percentage of infants who lack immunization for DTP 
and measles, and infant mortality rate) and of child 
health (percentage of children under age 5 who are 
stunted and under-five mortality rates). The table 
also contains indicators of adult health (adult mor-
tality rates by gender, mortality rates attributable to 
noncommunicable diseases by gender, incidence of 
malaria and tuberculosis, and HIV prevalence rates). 
Finally, it includes healthy life expectancy at birth and 
current health expenditure as a percentage of GDP.

Table 9, Education achievements, presents 
standard education indicators. The table provides in-
dicators of educational attainment — adult and youth 
literacy rates and the percentage of the adult popu-
lation with at least some secondary education. Gross 
enrolment ratios at each level of education are com-
plemented by primary school dropout rate and sur-
vival rate to the last grade of lower secondary general 
education. The table also presents government ex-
penditure on education as a percentage of GDP.

Table 10, National income and composition of 
resources, covers several macroeconomic indicators 
such as gross domestic product (GDP), labour share 
of GDP (which includes wages and social protection 
transfers), gross fixed capital formation, and taxes 
on income, profit and capital gains as a percentage 
of total tax revenue. Gross fixed capital formation is 
a rough indicator of national income that is invest-
ed rather than consumed. In times of economic un-
certainty or recession, gross fixed capital formation 
typically declines. General government final con-
sumption expenditure (presented as a percentage of 
GDP and as average annual growth) is an indicator of 
public spending. In addition, the table presents two 
indicators of debt — external debt stock and total debt 

service, both measured as a percentage of GNI. The 
consumer price index, a measure of inflation, is also 
presented.

Table 11, Work and employment contains indi-
cators on five topics: employment, unemployment, 
work that is a risk to human development, skill-level 
employment and employment-related social security. 
The employment indicators are employment to pop-
ulation ratio, labour force participation rate, employ-
ment in agriculture and employment in services. The 
unemployment indicators are total unemployment, 
youth unemployment and youth not in school or em-
ployment. The indicators on work that is a risk to hu-
man development are child labour, the working poor 
and proportion of informal employment in nonagri-
cultural employment. The indicator on skill-level em-
ployment is high-skill to low-skill employment ratio. 
The indicator on employment-related social security 
is the percentage of the eligible population that re-
ceives an old-age pension.

Table 12, Human security, reflects the extent to 
which the population is secure. The table begins with 
the percentage of births that are registered, followed 
by the number of refugees by country of origin and the 
number of internally displaced people. It then shows 
the size of the homeless population due to natural dis-
asters, the population of orphaned children and the 
prison population. It also provides homicide and su-
icide rates (by gender), an indicator on justification 
of wife beating and an indicator on the depth of food 
deficit (average dietary energy supply adequacy).

Table 13, Human and capital mobility, pro-
vides indicators of several aspects of globalization. 
International trade is captured by measuring exports 
and imports as a percentage of GDP. Financial flows 
are represented by net inflows of foreign direct in-
vestment and flows of private capital, net official de-
velopment assistance and inflows of remittances. 
Human mobility is captured by the net migration rate, 
the stock of immigrants, the net number of tertiary 
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students from abroad (expressed as a percentage of 
total tertiary enrolment in the country) and the num-
ber of international inbound tourists. International 
communication is represented by the percentag-
es of the total and female populations that use the 
Internet, the number of mobile phone subscriptions 
per 100 people and the percentage change in mobile 
phone subscriptions between 2010 and 2018.

Table 14, Supplementary indicators: percep-
tions of wellbeing, includes indicators that reflect 
individuals’ perceptions of relevant dimensions of 
human development — education quality, health care 
quality, standard of living, personal safety, freedom 
of choice and overall life satisfaction. The table also 
presents indicators reflecting perceptions about com-
munity and government.

Table 15, Status of fundamental human rights 
treaties, shows when countries ratified key human 
rights conventions. The 11 selected conventions cover 
basic human rights and freedoms related to elimina-
tion of all forms of racial and gender discrimination 
and violence and protection of the rights of children, 
migrant workers and persons with disabilities. They 
also cover torture and other cruel, inhuman and de-
grading treatment as well as protection from enforced 
disappearance.

Dashboard 1, Quality of human development, 
contains a selection of indicators associated with the 
quality of health, education and standard of living. 
The indicators on quality of health are lost health ex-
pectancy, number of physicians and number of hos-
pital beds. The indicators on quality of education are 
pupil–teacher ratio in primary schools; primary school 
teachers trained to teach; the percentages of primary 
schools and of secondary schools with access to the 
Internet; and Programme for International Student 
Assessment (PISA) scores in reading, mathematics 
and science. The indicators on quality of standard 
of living are the percentage of employment that is 
in vulnerable employment, the percentage of rural 

population with access to electricity, the percentage 
of population using safely managed drinking-water 
services and the percentage of population using safe-
ly managed sanitation facilities. A country in the top 
third of an indicator distribution has performed bet-
ter than at least two-thirds of countries globally. A 
country that is in the top third group on all indicators 
can be considered a country with the highest qual-
ity of human development. The dashboard shows 
that not all countries in the very high human devel-
opment group have the highest quality of human de-
velopment across all quality indicators and that many 
countries in the low human development group are in 
the bottom third of all quality indicators in the table.

Dashboard 2, Life-course gender gap, contains 
a selection of indicators that indicate gender gaps 
in choices and opportunities over the life course — 
childhood and youth, adulthood and older age. The 
indicators refer to health, education, labour market 
and work, political decisionmaking, time use and 
social protection. Most indicators are presented as a 
ratio of female to male values. Sex ratio at birth is an 
exception to grouping by tercile — countries are divid-
ed into two groups: the natural group (countries with 
a value of 1.04–1.07, inclusive) and the gender-biased 
group (all other countries). Deviations from the natu-
ral sex ratio at birth have implications for population 
replacement levels; they can suggest possible future 
social and economic problems and may indicate 
gender bias. Countries with values of a parity index 
concentrated around 1 form the group with the best 
achievements in that indicator. Deviations from par-
ity are treated equally regardless of which gender is 
overachieving.

Dashboard 3, Women’s empowerment, contains 
a selection of woman-specific empowerment indica-
tors that allows empowerment to be compared across 
three dimensions: reproductive health and fami-
ly planning, violence against girls and women and 
socioeconomic empowerment. Most countries have 

READERS GUIDE 7



at least one indicator in each tercile, which implies 
that women’s empowerment is unequal across indica-
tors and countries.

Dashboard 4, Environmental sustainability, 
contains a selection of indicators that cover environ-
mental sustainability and environmental threats. The 
environmental sustainability indicators present fossil 
fuel energy consumption, carbon dioxide emissions, 
forest area, fresh water withdrawals, use of fertilizer 
nutrient and domestic material consumption. The 
environmental threats indicators are mortality rates 
attributed to household and ambient air pollution 
and to unsafe water, sanitation and hygiene services, 
the number of deaths and missing persons attributed 
to disasters, the percentage of land that is degraded 

mostly by human activities and practices, and the 
International Union for Conservation of Nature Red 
List Index value, which measures aggregate extinc-
tion risk across groups of species.

Dashboard 5, Socioeconomic sustainability, 
contains a selection of indicators that cover economic 
and social sustainability. The economic sustainability 
indicators are adjusted net savings, total debt service, 
gross capital formation, skilled labour force, diversity 
of exports and expenditure on research and develop-
ment. The social sustainability indicators are old age 
dependency ratio projected to 2030, ratio of educa-
tion and health expenditure to military expenditure, 
change in overall loss in HDI value due to inequality 
and changes in gender and income inequality.
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Human development
composite indices



HDI RANK

SDG 3 SDG 4.3 SDG 4.4 SDG 8.5

Human Development 
Index (HDI)

Life expectancy 
at birth

Expected years 
of schooling

Mean years 
of schooling

Gross national income  
(GNI) per capita

GNI per capita rank 
minus HDI rank

HDI  
rank

Value (years) (years) (years) (2017 PPP $)

2019 2019 2019a 2019a 2019 2019 2018

Very high human development

1 Norway 0.957 82.4 18.1 b 12.9 66,494 7 1

2 Ireland 0.955 82.3 18.7 b 12.7 68,371 4 3

2 Switzerland 0.955 83.8 16.3 13.4 69,394 3 2

4 Hong Kong, China (SAR) 0.949 84.9 16.9 12.3 62,985 7 4

4 Iceland 0.949 83.0 19.1 b 12.8 c 54,682 14 4

6 Germany 0.947 81.3 17.0 14.2 55,314 11 4

7 Sweden 0.945 82.8 19.5 b 12.5 54,508 12 7

8 Australia 0.944 83.4 22.0 b 12.7 c 48,085 15 7

8 Netherlands 0.944 82.3 18.5 b 12.4 57,707 6 9

10 Denmark 0.940 80.9 18.9 b 12.6 c 58,662 2 10

11 Finland 0.938 81.9 19.4 b 12.8 48,511 11 11

11 Singapore 0.938 83.6 16.4 11.6 88,155 d –8 12

13 United Kingdom 0.932 81.3 17.5 13.2 46,071 13 14

14 Belgium 0.931 81.6 19.8 b 12.1 e 52,085 6 13

14 New Zealand 0.931 82.3 18.8 b 12.8 c 40,799 18 14

16 Canada 0.929 82.4 16.2 13.4 c 48,527 5 14

17 United States 0.926 78.9 16.3 13.4 63,826 –7 17

18 Austria 0.922 81.5 16.1 12.5 c 56,197 –3 18

19 Israel 0.919 83.0 16.2 13.0 40,187 14 21

19 Japan 0.919 84.6 15.2 12.9 f 42,932 9 20

19 Liechtenstein 0.919 80.7 g 14.9 12.5 h 131,032 d,i –18 19

22 Slovenia 0.917 81.3 17.6 12.7 38,080 15 24

23 Korea (Republic of) 0.916 83.0 16.5 12.2 43,044 4 22

23 Luxembourg 0.916 82.3 14.3 12.3 e 72,712 –19 23

25 Spain 0.904 83.6 17.6 10.3 40,975 6 25

26 France 0.901 82.7 15.6 11.5 47,173 –1 26

27 Czechia 0.900 79.4 16.8 12.7 c 38,109 9 26

28 Malta 0.895 82.5 16.1 11.3 39,555 6 28

29 Estonia 0.892 78.8 16.0 13.1 c 36,019 9 30

29 Italy 0.892 83.5 16.1 10.4 j 42,776 0 29

31 United Arab Emirates 0.890 78.0 14.3 12.1 67,462 –24 30

32 Greece 0.888 82.2 17.9 10.6 30,155 14 33

33 Cyprus 0.887 81.0 15.2 12.2 38,207 2 32

34 Lithuania 0.882 75.9 16.6 13.1 35,799 5 35

35 Poland 0.880 78.7 16.3 12.5 e 31,623 8 34

36 Andorra 0.868 81.9 g 13.3 k 10.5 56,000 l –20 36

37 Latvia 0.866 75.3 16.2 13.0 c 30,282 8 37

38 Portugal 0.864 82.1 16.5 9.3 33,967 2 38

39 Slovakia 0.860 77.5 14.5 12.7 c 32,113 3 39

40 Hungary 0.854 76.9 15.2 12.0 31,329 4 42

40 Saudi Arabia 0.854 75.1 16.1 10.2 47,495 –16 40

42 Bahrain 0.852 77.3 16.3 9.5 42,522 –12 41

43 Chile 0.851 80.2 16.4 10.6 23,261 16 43

43 Croatia 0.851 78.5 15.2 11.4 e 28,070 6 44

45 Qatar 0.848 80.2 12.0 9.7 92,418 d –43 45

46 Argentina 0.845 76.7 17.7 10.9 c 21,190 16 46

47 Brunei Darussalam 0.838 75.9 14.3 9.1 f 63,965 –38 47

48 Montenegro 0.829 76.9 15.0 11.6 m 21,399 13 48

49 Romania 0.828 76.1 14.3 11.1 29,497 –1 49

50 Palau 0.826 73.9 g 15.8 j 12.5 j 19,317 15 52

51 Kazakhstan 0.825 73.6 15.6 11.9 j 22,857 9 53

52 Russian Federation 0.824 72.6 15.0 12.2 j 26,157 2 49

53 Belarus 0.823 74.8 15.4 12.3 m 18,546 14 49

54 Turkey 0.820 77.7 16.6 c 8.1 27,701 –4 54

55 Uruguay 0.817 77.9 16.8 8.9 20,064 9 56

56 Bulgaria 0.816 75.1 14.4 11.4 23,325 2 55

57 Panama 0.815 78.5 12.9 10.2 f 29,558 –10 58

58 Bahamas 0.814 73.9 12.9 n 11.4 j 33,747 –17 58

58 Barbados 0.814 79.2 15.4 10.6 o 14,936 20 60

60 Oman 0.813 77.9 14.2 9.7 j 25,944 –5 56

61 Georgia 0.812 73.8 15.3 13.1 14,429 22 63

62 Costa Rica 0.810 80.3 15.7 8.7 18,486 6 61

TA B L E  1

Human Development Index and its components
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TA B L E  1

HDI RANK

SDG 3 SDG 4.3 SDG 4.4 SDG 8.5

Human Development 
Index (HDI)

Life expectancy 
at birth

Expected years 
of schooling

Mean years 
of schooling

Gross national income  
(GNI) per capita

GNI per capita rank 
minus HDI rank

HDI  
rank

Value (years) (years) (years) (2017 PPP $)

2019 2019 2019a 2019a 2019 2019 2018

62 Malaysia 0.810 76.2 13.7 10.4 27,534 –11 63

64 Kuwait 0.806 75.5 14.2 7.3 58,590 –51 62

64 Serbia 0.806 76.0 14.7 11.2 17,192 8 65

66 Mauritius 0.804 75.0 15.1 9.5 f 25,266 –10 66

High human development

67 Seychelles 0.796 73.4 14.1 10.0 k 26,903 –15 69

67 Trinidad and Tobago 0.796 73.5 13.0 j 11.0 f 26,231 –14 67

69 Albania 0.795 78.6 14.7 10.1 p 13,998 18 68

70 Cuba 0.783 78.8 14.3 11.8 j 8,621 q 45 71

70 Iran (Islamic Republic of) 0.783 76.7 14.8 10.3 12,447 26 70

72 Sri Lanka 0.782 77.0 14.1 10.6 12,707 23 73

73 Bosnia and Herzegovina 0.780 77.4 13.8 k 9.8 14,872 7 76

74 Grenada 0.779 72.4 16.9 9.0 n 15,641 3 74

74 Mexico 0.779 75.1 14.8 8.8 19,160 –8 76

74 Saint Kitts and Nevis 0.779 74.8 g 13.8 j 8.7 n 25,038 –17 75

74 Ukraine 0.779 72.1 15.1 j 11.4 o 13,216 19 78

78 Antigua and Barbuda 0.778 77.0 12.8 j 9.3 k 20,895 –15 80

79 Peru 0.777 76.7 15.0 9.7 12,252 19 78

79 Thailand 0.777 77.2 15.0 j 7.9 17,781 –10 80

81 Armenia 0.776 75.1 13.1 11.3 13,894 9 72

82 North Macedonia 0.774 75.8 13.6 9.8 m 15,865 –7 82

83 Colombia 0.767 77.3 14.4 8.5 14,257 3 83

84 Brazil 0.765 75.9 15.4 8.0 14,263 1 84

85 China 0.761 76.9 14.0 j 8.1 f 16,057 –11 87

86 Ecuador 0.759 77.0 14.6 j 8.9 11,044 19 84

86 Saint Lucia 0.759 76.2 14.0 j 8.5 j 14,616 –4 86

88 Azerbaijan 0.756 73.0 12.9 j 10.6 13,784 3 88

88 Dominican Republic 0.756 74.1 14.2 8.1 j 17,591 –18 89

90 Moldova (Republic of) 0.750 71.9 11.5 11.7 13,664 2 91

91 Algeria 0.748 76.9 14.6 8.0 m 11,174 13 91

92 Lebanon 0.744 78.9 11.3 8.7 n 14,655 –11 90

93 Fiji 0.743 67.4 14.4 n 10.9 13,009 1 93

94 Dominica 0.742 78.2 g 13.0 p 8.1 k 11,884 7 94

95 Maldives 0.740 78.9 12.2 p 7.0 p 17,417 –24 98

95 Tunisia 0.740 76.7 15.1 7.2 10,414 14 94

97 Saint Vincent and the Grenadines 0.738 72.5 14.1 j 8.8 j 12,378 0 96

97 Suriname 0.738 71.7 13.2 9.3 m 14,324 –13 98

99 Mongolia 0.737 69.9 14.2 j 10.3 m 10,839 7 97

100 Botswana 0.735 69.6 12.8 j 9.6 o 16,437 –27 102

101 Jamaica 0.734 74.5 13.1 j 9.7 j 9,319 13 98

102 Jordan 0.729 74.5 11.4 p 10.5 f 9,858 8 103

103 Paraguay 0.728 74.3 12.7 m 8.5 12,224 –4 104

104 Tonga 0.725 70.9 14.4 j 11.2 f 6,365 25 105

105 Libya 0.724 72.9 12.9 n 7.6 o 15,688 –29 106

106 Uzbekistan 0.720 71.7 12.1 11.8 7,142 17 107

107 Bolivia (Plurinational State of) 0.718 71.5 14.2 r 9.0 8,554 9 108

107 Indonesia 0.718 71.7 13.6 8.2 11,459 –4 110

107 Philippines 0.718 71.2 13.1 9.4 9,778 4 111

110 Belize 0.716 74.6 13.1 9.9 m 6,382 18 108

111 Samoa 0.715 73.3 12.7 j 10.8 6,309 19 113

111 Turkmenistan 0.715 68.2 11.2 j 10.3 m 14,909 –32 112

113 Venezuela (Bolivarian Republic of) 0.711 72.1 12.8 j 10.3 7,045 s 11 101

114 South Africa 0.709 64.1 13.8 10.2 12,129 –14 115

115 Palestine, State of 0.708 74.1 13.4 9.2 6,417 12 114

116 Egypt 0.707 72.0 13.3 7.4 f 11,466 –14 117

117 Marshall Islands 0.704 74.1 g 12.4 n 10.9 j 5,039 21 116

117 Viet Nam 0.704 75.4 12.7 j 8.3 f 7,433 3 118

119 Gabon 0.703 66.5 13.0 n 8.7 f 13,930 –30 119

Medium human development

120 Kyrgyzstan 0.697 71.5 13.0 11.1 m 4,864 23 120

121 Morocco 0.686 76.7 13.7 5.6 f 7,368 1 121

122 Guyana 0.682 69.9 11.4 j 8.5 m 9,455 –10 121

123 Iraq 0.674 70.6 11.3 m 7.3 j 10,801 –16 123
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Human Development 
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124 El Salvador 0.673 73.3 11.7 6.9 8,359 –6 124

125 Tajikistan 0.668 71.1 11.7 j 10.7 p 3,954 25 126

126 Cabo Verde 0.665 73.0 12.7 6.3 j 7,019 –1 125

127 Guatemala 0.663 74.3 10.8 6.6 8,494 –10 128

128 Nicaragua 0.660 74.5 12.3 r 6.9 f 5,284 6 127

129 Bhutan 0.654 71.8 13.0 4.1 10,746 –21 131

130 Namibia 0.646 63.7 12.6 j 7.0 f 9,357 –17 129

131 India 0.645 69.7 12.2 6.5 j 6,681 –5 130

132 Honduras 0.634 75.3 10.1 6.6 5,308 1 132

133 Bangladesh 0.632 72.6 11.6 6.2 4,976 7 134

134 Kiribati 0.630 68.4 11.8 m 8.0 m 4,260 12 133

135 Sao Tome and Principe 0.625 70.4 12.7 j 6.4 j 3,952 16 135

136 Micronesia (Federated States of) 0.620 67.9 11.5 k 7.8 n 3,983 13 136

137 Lao People’s Democratic Republic 0.613 67.9 11.0 5.3 f 7,413 –16 137

138 Eswatini (Kingdom of) 0.611 60.2 11.8 j 6.9 m 7,919 –19 139

138 Ghana 0.611 64.1 11.5 7.3 f 5,269 –3 138

140 Vanuatu 0.609 70.5 11.7 n 7.1 3,105 20 140

141 Timor-Leste 0.606 69.5 12.6 j 4.8 p 4,440 3 141

142 Nepal 0.602 70.8 12.8 5.0 f 3,457 13 143

143 Kenya 0.601 66.7 11.3 p 6.6 f 4,244 5 141

144 Cambodia 0.594 69.8 11.5 p 5.0 f 4,246 3 144

145 Equatorial Guinea 0.592 58.7 9.7 n 5.9 k 13,944 –57 145

146 Zambia 0.584 63.9 11.5 p 7.2 p 3,326 10 145

147 Myanmar 0.583 67.1 10.7 5.0 p 4,961 –6 148

148 Angola 0.581 61.2 11.8 p 5.2 p 6,104 –17 145

149 Congo 0.574 64.6 11.7 n 6.5 o 2,879 13 149

150 Zimbabwe 0.571 61.5 11.0 m 8.5 2,666 14 150

151 Solomon Islands 0.567 73.0 10.2 j 5.7 m 2,253 17 151

151 Syrian Arab Republic 0.567 72.7 8.9 j 5.1 n 3,613 t 2 152

153 Cameroon 0.563 59.3 12.1 6.3 m 3,581 1 153

154 Pakistan 0.557 67.3 8.3 5.2 5,005 –15 154

155 Papua New Guinea 0.555 64.5 10.2 p 4.7 f 4,301 –10 156

156 Comoros 0.554 64.3 11.2 5.1 n 3,099 5 154

Low human development

157 Mauritania 0.546 64.9 8.6 4.7 f 5,135 –21 157

158 Benin 0.545 61.8 12.6 3.8 p 3,254 0 158

159 Uganda 0.544 63.4 11.4 p 6.2 p 2,123 15 160

160 Rwanda 0.543 69.0 11.2 4.4 j 2,155 12 159

161 Nigeria 0.539 54.7 10.0 p 6.7 p 4,910 –19 161

162 Côte d’Ivoire 0.538 57.8 10.0 5.3 f 5,069 –25 161

163 Tanzania (United Republic of) 0.529 65.5 8.1 6.1 f 2,600 2 164

164 Madagascar 0.528 67.0 10.2 6.1 n 1,596 16 163

165 Lesotho 0.527 54.3 11.3 j 6.5 m 3,151 –6 165

166 Djibouti 0.524 67.1 6.8 j 4.1 n 5,689 –34 166

167 Togo 0.515 61.0 12.7 4.9 m 1,602 12 168

168 Senegal 0.512 67.9 8.6 3.2 j 3,309 –11 167

169 Afghanistan 0.511 64.8 10.2 3.9 f 2,229 0 169

170 Haiti 0.510 64.0 9.7 j 5.6 p 1,709 7 170

170 Sudan 0.510 65.3 7.9 j 3.8 f 3,829 –18 171

172 Gambia 0.496 62.1 9.9 p 3.9 m 2,168 –1 172

173 Ethiopia 0.485 66.6 8.8 j 2.9 p 2,207 –3 174

174 Malawi 0.483 64.3 11.2 j 4.7 f 1,035 13 174

175 Congo (Democratic Republic of the) 0.480 60.7 9.7 j 6.8 1,063 11 174

175 Guinea-Bissau 0.480 58.3 10.6 m 3.6 m 1,996 1 178

175 Liberia 0.480 64.1 9.6 n 4.8 f 1,258 8 173

178 Guinea 0.477 61.6 9.4 m,p 2.8 p 2,405 –12 177

179 Yemen 0.470 66.1 8.8 j 3.2 f 1,594 t 2 179

180 Eritrea 0.459 66.3 5.0 j 3.9 n 2,793 u –17 180

181 Mozambique 0.456 60.9 10.0 3.5 j 1,250 3 181

182 Burkina Faso 0.452 61.6 9.3 1.6 p 2,133 –9 183

182 Sierra Leone 0.452 54.7 10.2 j 3.7 f 1,668 –4 182

184 Mali 0.434 59.3 7.5 2.4 m 2,269 –17 184

185 Burundi 0.433 61.6 11.1 3.3 p 754 4 184
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185 South Sudan 0.433 57.9 5.3 n 4.8 n 2,003 u –10 186

187 Chad 0.398 54.2 7.3 2.5 p 1,555 –5 187

188 Central African Republic 0.397 53.3 7.6 j 4.3 f 993 0 188

189 Niger 0.394 62.4 6.5 2.1 j 1,201 –4 189

Other countries or territories

Korea (Democratic People’s Rep. of) .. 72.3 10.8 j .. .. .. ..

Monaco .. .. .. .. .. .. ..

Nauru .. .. 11.2 j .. 16,237 .. ..

San Marino .. .. 13.0 .. .. .. ..

Somalia .. 57.4 .. .. .. .. ..

Tuvalu .. .. 12.3 j .. 6,132 .. ..

Human development groups

Very high human development 0.898 79.6 16.3 12.2 44,566 — —

High human development 0.753 75.3 14.0 8.4 14,255 — —

Medium human development 0.631 69.3 11.5 6.3 6,153 — —

Low human development 0.513 61.4 9.4 4.9 2,745 — —

Developing countries 0.689 71.3 12.2 7.5 10,583 — —

Regions

Arab States 0.705 72.1 12.1 7.3 14,869 — —

East Asia and the Pacific 0.747 75.4 13.6 8.1 14,710 — —

Europe and Central Asia 0.791 74.4 14.7 10.4 17,939 — —

Latin America and the Caribbean 0.766 75.6 14.6 8.7 14,812 — —

South Asia 0.641 69.9 11.7 6.5 6,532 — —

Sub-Saharan Africa 0.547 61.5 10.1 5.8 3,686 — —

Least developed countries 0.538 65.3 9.9 4.9 2,935 — —

Small island developing states 0.728 72.0 12.3 8.7 16,825 — —
Organisation for Economic Co-operation 
and Development 0.900 80.4 16.3 12.0 44,967 — —
World 0.737 72.8 12.7 8.5 16,734 — —

Notes 

a Data refer to 2019 or the most recent year available.

b In calculating the HDI value, expected years of school-
ing is capped at 18 years.

c Based on data from OECD (2019b).

d In calculating the HDI value, GNI per capita is capped 
at $75,000.

e Updated by HDRO based on data from Eurostat (2019).

f Based on projections from Barro and Lee (2018).

g Value from UNDESA (2011).

h Imputed mean years of schooling for Austria.

i Estimated using the purchasing power parity (PPP) 
rate and projected growth rate of Switzerland.

j Updated by HDRO based on data from UNESCO Insti-
tute for Statistics (2020).

k Based on data from the national statistical office.

l Estimated using the PPP rate and projected growth 
rate of Spain.

m Updated by HDRO based on data from United Nations 
Children’s Fund (UNICEF) Multiple Indicator Cluster 
Surveys for 2006–2019.

n Based on cross-country regression.

o Updated by HDRO using projections from Barro and 
Lee (2018).

p Updated by HDRO based on data from ICF Macro 
Demographic and Health Surveys for 2006–2019.

q Based on cross-country regression and the projected 
growth rate from UNECLAC (2020).

r Updated by HDRO based on data from  CEDLAS and 
World Bank (2020).

s HDRO estimate based on data from World Bank 
(2020a) and United Nations Statistics Division (2020b) 
and UNECLAC (2020).

t HDRO estimate based on data from World Bank 
(2020a) and United Nations Statistics Division (2020b) 
and the projected growth rate from UNESCWA (2020).

u HDRO estimate based on data from World Bank 
(2020a), United Nations Statistics Division (2020b) and 
IMF (2020).

Definitions

Human Development Index (HDI): A composite index measur-
ing average achievement in three basic dimensions of hu-
man development—a long and healthy life, knowledge and 
a decent standard of living. See Technical note 1 at http://hdr.
undp.org/sites/default/files/hdr2020_technical_notes.pdf for 
details on how the HDI is calculated.

Life expectancy at birth: Number of years a newborn infant 
could expect to live if prevailing patterns of age-specific mor-
tality rates at the time of birth stay the same throughout the 
infant’s life.

Expected years of schooling: Number of years of schooling 
that a child of school entrance age can expect to receive if 
prevailing patterns of age- specific enrolment rates persist 
throughout the child’s life.

Mean years of schooling: Average number of years of educa-
tion received by people ages 25 and older, converted from 
education attainment levels using official durations of each 
level.

Gross national income (GNI) per capita: Aggregate income 
of an economy generated by its production and its owner-
ship of factors of production, less the incomes paid for the 
use of factors of production owned by the rest of the world, 
converted to international dollars using PPP rates, divided by 
midyear population.

GNI per capita rank minus HDI rank: Difference in ranking by 
GNI per capita and by HDI value. A negative value means 
that the country is better ranked by GNI than by HDI value.

HDI rank for 2018: Ranking by HDI value for 2018, calculated 
using the same most recently revised data available in 2020 
that were used to calculate HDI values for 2019.

Main data sources

Columns 1 and 7: HDRO calculations based on data from 
UNDESA (2019a), UNESCO Institute for Statistics (2020), Unit-
ed Nations Statistics Division (2020b), World Bank (2020a), 
Barro and Lee (2018) and IMF (2020).

Column 2: UNDESA (2019a).

Column 3: UNESCO Institute for Statistics (2020), ICF Macro 
Demographic and Health Surveys, UNICEF Multiple Indicator 
Cluster Surveys and OECD (2019b).

Column 4: UNESCO Institute for Statistics (2020), Barro and 
Lee (2018), ICF Macro Demographic and Health Surveys, 
UNICEF Multiple Indicator Cluster Surveys and OECD (2019b).

Column 5: World Bank (2020a), IMF (2020) and United Na-
tions Statistics Division (2020b).

Column 6: Calculated based on data in columns 1 and 5.
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TA B L E  2

Human Development Index trends, 1990–2019

HDI RANK

Human Development Index (HDI)
Change in 
HDI rank Average annual HDI growth

Value (%)

1990 2000 2010 2014 2015 2017 2018 2019 2014–2019a 1990–2000 2000–2010 2010–2019 1990–2019

Very high human development

1 Norway 0.849 0.915 0.940 0.944 0.947 0.954 0.956 0.957 0 0.75 0.27 0.20 0.41

2 Ireland 0.773 0.867 0.901 0.928 0.935 0.947 0.951 0.955 7 1.15 0.39 0.65 0.73

2 Switzerland 0.840 0.898 0.941 0.942 0.947 0.949 0.955 0.955 0 0.67 0.47 0.16 0.44

4 Hong Kong, China (SAR) 0.784 0.830 0.904 0.926 0.930 0.941 0.946 0.949 7 0.57 0.86 0.54 0.66

4 Iceland 0.807 0.867 0.898 0.931 0.934 0.943 0.946 0.949 4 0.72 0.35 0.62 0.56

6 Germany 0.808 0.876 0.927 0.937 0.938 0.943 0.946 0.947 –3 0.81 0.57 0.24 0.55

7 Sweden 0.821 0.903 0.911 0.935 0.938 0.942 0.943 0.945 –3 0.96 0.09 0.41 0.49

8 Australia 0.871 0.903 0.930 0.933 0.938 0.941 0.943 0.944 –2 0.36 0.30 0.17 0.28

8 Netherlands 0.836 0.882 0.917 0.932 0.934 0.939 0.942 0.944 –1 0.54 0.39 0.32 0.42

10 Denmark 0.806 0.870 0.917 0.935 0.933 0.936 0.939 0.940 –6 0.77 0.53 0.28 0.53

11 Finland 0.790 0.864 0.916 0.928 0.930 0.935 0.937 0.938 –2 0.90 0.59 0.26 0.59

11 Singapore 0.721 0.821 0.909 0.926 0.931 0.933 0.936 0.938 0 1.31 1.02 0.35 0.91

13 United Kingdom 0.781 0.874 0.912 0.925 0.923 0.926 0.928 0.932 0 1.13 0.43 0.24 0.61

14 Belgium 0.813 0.880 0.910 0.918 0.922 0.929 0.930 0.931 1 0.80 0.34 0.25 0.47

14 New Zealand 0.826 0.876 0.906 0.916 0.921 0.926 0.928 0.931 3 0.59 0.34 0.30 0.41

16 Canada 0.850 0.867 0.901 0.918 0.921 0.926 0.928 0.929 –1 0.20 0.39 0.34 0.31

17 United States 0.865 0.886 0.916 0.920 0.921 0.924 0.925 0.926 –3 0.24 0.33 0.12 0.24

18 Austria 0.803 0.847 0.904 0.913 0.915 0.919 0.921 0.922 0 0.53 0.65 0.22 0.48

19 Israel 0.801 0.861 0.895 0.909 0.910 0.913 0.916 0.919 1 0.72 0.39 0.29 0.48

19 Japan 0.818 0.858 0.887 0.906 0.908 0.915 0.917 0.919 2 0.48 0.33 0.39 0.40

19 Liechtenstein .. 0.862 0.904 0.911 0.911 0.916 0.919 0.919 0 .. 0.48 0.18 ..

22 Slovenia 0.774 0.832 0.889 0.894 0.894 0.907 0.912 0.917 2 0.73 0.66 0.35 0.59

23 Korea (Republic of) 0.732 0.823 0.889 0.904 0.907 0.912 0.914 0.916 –1 1.18 0.77 0.33 0.78

23 Luxembourg 0.797 0.860 0.898 0.903 0.906 0.913 0.913 0.916 0 0.76 0.43 0.22 0.48

25 Spain 0.761 0.832 0.872 0.888 0.895 0.903 0.905 0.904 1 0.90 0.47 0.40 0.60

26 France 0.786 0.849 0.879 0.893 0.895 0.897 0.898 0.901 –1 0.77 0.35 0.28 0.47

27 Czechia 0.738 0.804 0.870 0.888 0.891 0.896 0.898 0.900 –1 0.86 0.79 0.38 0.69

28 Malta 0.752 0.795 0.853 0.874 0.880 0.888 0.894 0.895 2 0.56 0.71 0.54 0.60

29 Estonia 0.735 0.787 0.852 0.871 0.877 0.885 0.889 0.892 2 0.69 0.80 0.51 0.67

29 Italy 0.776 0.838 0.879 0.882 0.882 0.886 0.890 0.892 –1 0.77 0.48 0.16 0.48

31 United Arab Emirates 0.723 0.782 0.820 0.847 0.859 0.881 0.889 0.890 6 0.79 0.48 0.91 0.72

32 Greece 0.761 0.804 0.865 0.875 0.877 0.879 0.881 0.888 –3 0.55 0.73 0.29 0.53

33 Cyprus 0.735 0.804 0.856 0.862 0.865 0.878 0.885 0.887 0 0.90 0.63 0.40 0.65

34 Lithuania 0.738 0.762 0.831 0.859 0.862 0.873 0.876 0.882 0 0.32 0.87 0.66 0.62

35 Poland 0.718 0.790 0.840 0.858 0.863 0.873 0.877 0.880 0 0.96 0.62 0.52 0.70

36 Andorra .. 0.813 0.837 0.863 0.862 0.863 0.867 0.868 –4 .. 0.29 0.40 ..

37 Latvia 0.711 0.735 0.824 0.845 0.849 0.859 0.863 0.866 3 0.33 1.15 0.55 0.68

38 Portugal 0.718 0.792 0.829 0.847 0.854 0.858 0.860 0.864 –1 0.99 0.46 0.46 0.64

39 Slovakia 0.741 0.765 0.831 0.847 0.850 0.855 0.858 0.860 –2 0.32 0.83 0.38 0.51

40 Hungary 0.708 0.772 0.831 0.838 0.842 0.846 0.850 0.854 1 0.87 0.74 0.30 0.65

40 Saudi Arabia 0.697 0.743 0.809 0.852 0.859 0.852 0.854 0.854 –4 0.64 0.85 0.60 0.70

42 Bahrain 0.749 0.795 0.800 0.820 0.848 0.854 0.852 0.852 6 0.60 0.06 0.70 0.45

43 Chile 0.706 0.756 0.803 0.837 0.842 0.847 0.849 0.851 0 0.69 0.60 0.65 0.65

43 Croatia 0.677 0.757 0.815 0.835 0.840 0.845 0.848 0.851 2 1.12 0.74 0.48 0.79

45 Qatar 0.750 0.816 0.834 0.835 0.839 0.848 0.845 0.848 0 0.85 0.22 0.19 0.42

46 Argentina 0.718 0.781 0.829 0.836 0.840 0.843 0.842 0.845 –2 0.84 0.60 0.21 0.56

47 Brunei Darussalam 0.767 0.802 0.827 0.838 0.838 0.838 0.836 0.838 –6 0.45 0.31 0.15 0.31

48 Montenegro .. .. 0.802 0.813 0.816 0.822 0.826 0.829 2 .. .. 0.37 ..

49 Romania 0.708 0.716 0.805 0.811 0.815 0.821 0.823 0.828 2 0.11 1.18 0.31 0.54

50 Palau .. 0.744 0.786 0.825 0.820 0.822 0.822 0.826 –3 .. 0.55 0.55 ..

51 Kazakhstan 0.690 0.685 0.764 0.798 0.806 0.815 0.819 0.825 7 –0.07 1.10 0.86 0.62

52 Russian Federation 0.735 0.722 0.781 0.807 0.809 0.820 0.823 0.824 1 –0.18 0.79 0.60 0.39

53 Belarus .. 0.686 0.795 0.814 0.814 0.819 0.823 0.823 –4 .. 1.49 0.39 ..

54 Turkey 0.583 0.660 0.739 0.796 0.801 0.814 0.817 0.820 5 1.25 1.14 1.16 1.18

55 Uruguay 0.694 0.743 0.782 0.803 0.806 0.814 0.816 0.817 1 0.68 0.51 0.49 0.56

56 Bulgaria 0.708 0.720 0.788 0.806 0.809 0.811 0.813 0.816 –2 0.17 0.91 0.39 0.49

57 Panama 0.675 0.735 0.774 0.795 0.799 0.811 0.812 0.815 5 0.86 0.52 0.58 0.65

58 Bahamas .. 0.797 0.805 0.805 0.808 0.812 0.812 0.814 –3 .. 0.10 0.12 ..

58 Barbados 0.732 0.771 0.797 0.808 0.809 0.810 0.810 0.814 –6 0.52 0.33 0.23 0.37

60 Oman .. 0.693 0.782 0.802 0.814 0.819 0.813 0.813 –3 .. 1.22 0.43 ..

61 Georgia .. 0.690 0.751 0.783 0.790 0.799 0.805 0.812 7 .. 0.85 0.87 ..

62 Costa Rica 0.665 0.721 0.765 0.796 0.797 0.804 0.808 0.810 –3 0.81 0.59 0.64 0.68
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HDI RANK

Human Development Index (HDI)
Change in 
HDI rank Average annual HDI growth

Value (%)

1990 2000 2010 2014 2015 2017 2018 2019 2014–2019a 1990–2000 2000–2010 2010–2019 1990–2019

62 Malaysia 0.643 0.723 0.772 0.791 0.796 0.805 0.805 0.810 1 1.18 0.66 0.54 0.80

64 Kuwait 0.705 0.781 0.788 0.796 0.801 0.805 0.807 0.806 –5 1.03 0.09 0.25 0.46

64 Serbia 0.722 0.716 0.766 0.784 0.789 0.798 0.803 0.806 3 –0.08 0.68 0.57 0.38

66 Mauritius 0.624 0.678 0.751 0.789 0.789 0.797 0.801 0.804 –2 0.83 1.03 0.76 0.88

High human development

67 Seychelles .. 0.714 0.764 0.775 0.786 0.789 0.790 0.796 2 .. 0.68 0.46 ..

67 Trinidad and Tobago 0.668 0.717 0.784 0.785 0.792 0.795 0.795 0.796 –1 0.71 0.90 0.17 0.61

69 Albania 0.650 0.671 0.745 0.787 0.788 0.790 0.792 0.795 –4 0.32 1.05 0.72 0.70

70 Cuba 0.680 0.691 0.781 0.767 0.772 0.777 0.781 0.783 5 0.16 1.23 0.03 0.49

70 Iran (Islamic Republic of) 0.565 0.658 0.742 0.774 0.774 0.787 0.785 0.783 1 1.54 1.21 0.60 1.13

72 Sri Lanka 0.629 0.691 0.754 0.773 0.776 0.775 0.779 0.782 0 0.94 0.88 0.41 0.75

73 Bosnia and Herzegovina .. 0.679 0.721 0.758 0.761 0.774 0.777 0.780 8 .. 0.60 0.88 ..

74 Grenada .. .. 0.754 0.766 0.770 0.770 0.773 0.779 2 .. .. 0.36 ..

74 Mexico 0.656 0.708 0.748 0.761 0.766 0.771 0.776 0.779 4 0.77 0.55 0.45 0.59

74 Saint Kitts and Nevis .. .. 0.746 0.768 0.768 0.770 0.773 0.779 0 .. .. 0.48 ..

74 Ukraine 0.725 0.694 0.755 0.771 0.765 0.771 0.774 0.779 –1 –0.44 0.85 0.35 0.25

78 Antigua and Barbuda .. .. 0.763 0.760 0.762 0.768 0.772 0.778 1 .. .. 0.22 ..

79 Peru 0.613 0.679 0.721 0.760 0.759 0.767 0.771 0.777 0 1.03 0.60 0.83 0.82

79 Thailand 0.577 0.652 0.724 0.742 0.749 0.765 0.772 0.777 8 1.23 1.05 0.79 1.03

81 Armenia 0.654 0.669 0.747 0.764 0.768 0.769 0.771 0.776 –4 0.23 1.11 0.42 0.59

82 North Macedonia .. 0.677 0.743 0.755 0.761 0.767 0.770 0.774 2 .. 0.93 0.46 ..

83 Colombia 0.603 0.666 0.729 0.753 0.756 0.763 0.764 0.767 2 1.00 0.91 0.57 0.83

84 Brazil 0.613 0.685 0.727 0.756 0.756 0.761 0.762 0.765 –2 1.12 0.60 0.57 0.77

85 China 0.499 0.588 0.699 0.731 0.739 0.750 0.755 0.761 12 1.65 1.74 0.95 1.47

86 Ecuador 0.648 0.675 0.726 0.756 0.764 0.760 0.762 0.759 –4 0.41 0.73 0.50 0.55

86 Saint Lucia .. 0.695 0.730 0.735 0.747 0.759 0.758 0.759 6 .. 0.49 0.43 ..

88 Azerbaijan .. 0.635 0.726 0.740 0.744 0.754 0.754 0.756 1 .. 1.35 0.45 ..

88 Dominican Republic 0.599 0.659 0.706 0.730 0.738 0.746 0.751 0.756 10 0.96 0.69 0.76 0.81

90 Moldova (Republic of) 0.690 0.643 0.713 0.737 0.736 0.743 0.746 0.750 0 –0.70 1.04 0.56 0.29

91 Algeria 0.572 0.637 0.721 0.736 0.740 0.745 0.746 0.748 0 1.08 1.25 0.41 0.93

92 Lebanon .. .. 0.766 0.748 0.744 0.748 0.747 0.744 –6 .. .. –0.32 ..

93 Fiji 0.662 0.695 0.715 0.733 0.737 0.740 0.742 0.743 1 0.49 0.28 0.43 0.40

94 Dominica .. 0.703 0.740 0.741 0.739 0.736 0.738 0.742 –6 .. 0.51 0.03 ..

95 Maldives .. 0.622 0.685 0.718 0.724 0.731 0.734 0.740 8 .. 0.97 0.86 ..

95 Tunisia 0.567 0.651 0.716 0.726 0.729 0.734 0.738 0.740 7 1.39 0.96 0.37 0.92

97 Saint Vincent and the Grenadines .. 0.681 0.718 0.733 0.733 0.734 0.736 0.738 –3 .. 0.53 0.31 ..

97 Suriname .. .. 0.710 0.735 0.740 0.732 0.734 0.738 –5 .. .. 0.43 ..

99 Mongolia 0.578 0.588 0.696 0.732 0.735 0.728 0.735 0.737 –3 0.17 1.70 0.64 0.84

100 Botswana 0.573 0.581 0.663 0.711 0.717 0.726 0.730 0.735 5 0.14 1.33 1.15 0.86

101 Jamaica 0.645 0.678 0.732 0.729 0.731 0.734 0.734 0.734 –2 0.50 0.77 0.03 0.45

102 Jordan 0.625 0.711 0.737 0.729 0.730 0.726 0.728 0.729 –3 1.30 0.36 –0.12 0.53

103 Paraguay 0.598 0.643 0.696 0.715 0.721 0.726 0.727 0.728 1 0.73 0.80 0.50 0.68

104 Tonga 0.654 0.675 0.699 0.707 0.720 0.723 0.723 0.725 2 0.32 0.35 0.41 0.36

105 Libya 0.724 0.780 0.798 0.728 0.697 0.714 0.721 0.724 –4 0.75 0.23 –1.08 0.00

106 Uzbekistan .. 0.599 0.669 0.696 0.701 0.713 0.717 0.720 4 .. 1.11 0.82 ..

107 Bolivia (Plurinational State of) 0.551 0.627 0.667 0.690 0.697 0.710 0.714 0.718 6 1.30 0.62 0.82 0.92

107 Indonesia 0.523 0.603 0.665 0.690 0.695 0.707 0.712 0.718 6 1.43 0.98 0.86 1.10

107 Philippines 0.593 0.632 0.671 0.696 0.701 0.708 0.711 0.718 3 0.64 0.60 0.76 0.66

110 Belize 0.610 0.640 0.695 0.705 0.710 0.714 0.714 0.716 –3 0.48 0.83 0.33 0.55

111 Samoa 0.633 0.651 0.698 0.703 0.707 0.710 0.709 0.715 –3 0.28 0.70 0.27 0.42

111 Turkmenistan .. .. 0.666 0.689 0.694 0.701 0.710 0.715 4 .. .. 0.79 ..

113 Venezuela (Bolivarian Republic of) 0.644 0.676 0.757 0.775 0.769 0.743 0.733 0.711 –44 0.49 1.14 –0.69 0.34

114 South Africa 0.627 0.631 0.664 0.693 0.701 0.705 0.707 0.709 –2 0.06 0.51 0.73 0.42

115 Palestine, State of .. .. 0.684 0.697 0.701 0.706 0.708 0.708 –6 .. .. 0.38 ..

116 Egypt 0.548 0.613 0.668 0.685 0.691 0.698 0.701 0.707 1 1.13 0.86 0.63 0.88

117 Marshall Islands .. .. .. .. .. 0.699 0.702 0.704 .. .. .. .. ..

117 Viet Nam 0.483 0.586 0.661 0.683 0.688 0.696 0.700 0.704 1 1.95 1.21 0.70 1.31

119 Gabon 0.613 0.621 0.652 0.682 0.685 0.694 0.697 0.703 0 0.13 0.49 0.84 0.47

Medium human development

120 Kyrgyzstan 0.640 0.620 0.662 0.686 0.690 0.694 0.696 0.697 –4 –0.32 0.66 0.57 0.29

121 Morocco 0.457 0.529 0.616 0.652 0.658 0.673 0.680 0.686 2 1.47 1.53 1.20 1.41

122 Guyana 0.548 0.616 0.649 0.671 0.674 0.677 0.680 0.682 –2 1.18 0.52 0.55 0.76

123 Iraq 0.560 0.595 0.636 0.645 0.649 0.667 0.671 0.674 4 0.61 0.67 0.65 0.64

TA B L E  2

Continued →

1 5TABLE 2 /  HUMAN DEVELOPMENT INDEX TRENDS, 1990–2019



HDI RANK

Human Development Index (HDI)
Change in 
HDI rank Average annual HDI growth

Value (%)

1990 2000 2010 2014 2015 2017 2018 2019 2014–2019a 1990–2000 2000–2010 2010–2019 1990–2019

124 El Salvador 0.536 0.615 0.668 0.668 0.668 0.671 0.670 0.673 –3 1.38 0.83 0.08 0.79

125 Tajikistan 0.617 0.555 0.638 0.652 0.652 0.657 0.661 0.668 –2 –1.05 1.40 0.51 0.27

126 Cabo Verde .. 0.569 0.632 0.654 0.656 0.660 0.663 0.665 –4 .. 1.06 0.57 ..

127 Guatemala 0.481 0.549 0.606 0.648 0.652 0.655 0.657 0.663 –1 1.33 0.99 1.00 1.11

128 Nicaragua 0.497 0.577 0.622 0.649 0.652 0.661 0.659 0.660 –3 1.50 0.75 0.66 0.98

129 Bhutan .. .. 0.574 0.618 0.628 0.646 0.649 0.654 1 .. .. 1.46 ..

130 Namibia 0.581 0.544 0.589 0.631 0.638 0.644 0.645 0.646 –2 –0.66 0.80 1.03 0.37

131 India 0.429 0.495 0.579 0.616 0.624 0.640 0.642 0.645 1 1.44 1.58 1.21 1.42

132 Honduras 0.519 0.566 0.610 0.616 0.618 0.630 0.633 0.634 0 0.87 0.75 0.43 0.69

133 Bangladesh 0.394 0.478 0.557 0.579 0.595 0.616 0.625 0.632 8 1.95 1.54 1.41 1.64

134 Kiribati .. 0.553 0.593 0.617 0.625 0.627 0.628 0.630 –3 .. 0.70 0.67 ..

135 Sao Tome and Principe 0.452 0.498 0.561 0.591 0.604 0.619 0.624 0.625 1 0.97 1.20 1.21 1.12

136 Micronesia (Federated States of) .. 0.546 0.601 0.604 0.612 0.616 0.618 0.620 –2 .. 0.96 0.35 ..

137 Lao People’s Democratic Republic 0.405 0.471 0.552 0.589 0.598 0.608 0.609 0.613 1 1.52 1.60 1.17 1.44

138 Eswatini (Kingdom of) 0.541 0.465 0.510 0.568 0.581 0.597 0.605 0.611 5 –1.50 0.93 2.03 0.42

138 Ghana 0.465 0.494 0.565 0.590 0.590 0.602 0.606 0.611 –1 0.61 1.35 0.87 0.95

140 Vanuatu .. .. 0.590 0.594 0.598 0.601 0.603 0.609 –5 .. .. 0.35 ..

141 Timor-Leste .. 0.484 0.628 0.620 0.610 0.599 0.599 0.606 –12 .. 2.64 –0.40 ..

142 Nepal 0.387 0.453 0.537 0.576 0.583 0.588 0.596 0.602 0 1.59 1.72 1.28 1.54

143 Kenya 0.482 0.461 0.551 0.580 0.587 0.595 0.599 0.601 –3 –0.44 1.80 0.97 0.76

144 Cambodia 0.368 0.424 0.539 0.565 0.570 0.582 0.585 0.594 0 1.43 2.43 1.09 1.66

145 Equatorial Guinea .. 0.525 0.576 0.586 0.589 0.584 0.582 0.592 –6 .. 0.93 0.30 ..

146 Zambia 0.421 0.425 0.527 0.561 0.569 0.578 0.582 0.584 0 0.09 2.17 1.15 1.13

147 Myanmar 0.342 0.414 0.515 0.550 0.557 0.572 0.579 0.583 3 1.93 2.21 1.39 1.86

148 Angola .. 0.400 0.517 0.565 0.572 0.582 0.582 0.581 –4 .. 2.60 1.31 ..

149 Congo 0.500 0.461 0.520 0.560 0.580 0.574 0.573 0.574 –2 –0.81 1.21 1.10 0.48

150 Zimbabwe 0.478 0.430 0.482 0.547 0.553 0.563 0.569 0.571 1 –1.05 1.15 1.90 0.61

151 Solomon Islands .. 0.475 0.537 0.559 0.563 0.562 0.564 0.567 –3 .. 1.23 0.61 ..

151 Syrian Arab Republic 0.550 0.600 0.672 0.556 0.537 0.564 0.563 0.567 –2 0.87 1.14 –1.87 0.11

153 Cameroon 0.448 0.440 0.505 0.540 0.549 0.557 0.560 0.563 1 –0.18 1.39 1.22 0.79

154 Pakistan 0.402 0.447 0.512 0.530 0.536 0.550 0.552 0.557 2 1.07 1.37 0.94 1.13

155 Papua New Guinea 0.380 0.450 0.522 0.542 0.548 0.549 0.549 0.555 –2 1.71 1.50 0.68 1.31

156 Comoros .. 0.465 0.521 0.543 0.545 0.550 0.552 0.554 –4 .. 1.14 0.68 ..

Low human development

157 Mauritania 0.397 0.464 0.505 0.531 0.536 0.540 0.542 0.546 –2 1.57 0.85 0.87 1.10

158 Benin 0.364 0.416 0.494 0.527 0.532 0.536 0.541 0.545 –1 1.34 1.73 1.10 1.40

159 Uganda 0.320 0.404 0.498 0.519 0.525 0.532 0.538 0.544 2 2.36 2.11 0.99 1.85

160 Rwanda 0.248 0.341 0.492 0.521 0.526 0.535 0.540 0.543 –1 3.24 3.73 1.10 2.74

161 Nigeria .. .. 0.482 0.523 0.526 0.531 0.534 0.539 –3 .. .. 1.25 ..

162 Côte d’Ivoire 0.404 0.421 0.468 0.492 0.503 0.525 0.534 0.538 7 0.41 1.06 1.56 0.99

163 Tanzania (United Republic of) 0.368 0.390 0.481 0.504 0.514 0.523 0.524 0.529 –1 0.58 2.12 1.06 1.26

164 Madagascar .. 0.462 0.511 0.520 0.522 0.526 0.527 0.528 –4 .. 1.01 0.36 ..

165 Lesotho 0.498 0.459 0.460 0.498 0.503 0.517 0.522 0.527 2 –0.81 0.02 1.52 0.20

166 Djibouti .. 0.360 0.454 0.492 0.499 0.510 0.518 0.524 3 .. 2.35 1.61 ..

167 Togo 0.406 0.427 0.466 0.493 0.499 0.506 0.510 0.515 1 0.51 0.88 1.12 0.82

168 Senegal 0.376 0.390 0.468 0.499 0.506 0.512 0.516 0.512 –3 0.37 1.84 1.00 1.07

169 Afghanistan 0.302 0.350 0.472 0.500 0.500 0.506 0.509 0.511 –5 1.49 3.04 0.89 1.83

170 Haiti 0.414 0.442 0.471 0.492 0.496 0.505 0.508 0.510 –1 0.66 0.64 0.89 0.72

170 Sudan 0.331 0.403 0.469 0.499 0.504 0.509 0.506 0.510 –5 1.99 1.53 0.94 1.50

172 Gambia 0.349 0.403 0.459 0.468 0.471 0.480 0.487 0.496 1 1.45 1.31 0.87 1.22

173 Ethiopia .. 0.292 0.421 0.455 0.462 0.474 0.478 0.485 5 .. 3.73 1.58 ..

174 Malawi 0.333 0.388 0.431 0.465 0.468 0.473 0.478 0.483 0 1.54 1.06 1.27 1.29

175 Congo (Democratic Republic of the) 0.369 0.349 0.435 0.460 0.464 0.475 0.478 0.480 0 –0.56 2.23 1.10 0.91

175 Guinea-Bissau .. .. 0.436 0.459 0.464 0.470 0.472 0.480 1 .. .. 1.07 ..

175 Liberia .. 0.435 0.455 0.478 0.477 0.481 0.480 0.480 –3 .. 0.45 0.60 ..

178 Guinea 0.282 0.340 0.416 0.452 0.457 0.471 0.473 0.477 1 1.89 2.04 1.53 1.83

179 Yemen 0.401 0.444 0.506 0.502 0.483 0.467 0.468 0.470 –16 1.02 1.32 –0.82 0.55

180 Eritrea .. .. 0.436 0.457 0.454 0.454 0.456 0.459 –3 .. .. 0.57 ..

181 Mozambique 0.227 0.307 0.401 0.425 0.433 0.446 0.452 0.456 2 3.07 2.71 1.44 2.43

182 Burkina Faso .. 0.293 0.384 0.413 0.422 0.439 0.443 0.452 3 .. 2.74 1.83 ..

182 Sierra Leone 0.287 0.295 0.399 0.438 0.431 0.443 0.447 0.452 –2 0.28 3.07 1.40 1.58

184 Mali 0.234 0.312 0.408 0.419 0.417 0.427 0.431 0.434 0 2.92 2.72 0.69 2.15

185 Burundi 0.299 0.300 0.411 0.438 0.437 0.434 0.431 0.433 –5 0.03 3.20 0.58 1.29
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TA B L E  2

HDI RANK

Human Development Index (HDI)
Change in 
HDI rank Average annual HDI growth

Value (%)

1990 2000 2010 2014 2015 2017 2018 2019 2014–2019a 1990–2000 2000–2010 2010–2019 1990–2019

185 South Sudan .. .. 0.410 0.428 0.425 0.426 0.429 0.433 –3 .. .. 0.61 ..

187 Chad .. 0.293 0.369 0.401 0.398 0.396 0.397 0.398 –1 .. 2.33 0.84 ..

188 Central African Republic 0.334 0.325 0.365 0.368 0.375 0.391 0.395 0.397 –1 –0.27 1.17 0.94 0.60

189 Niger 0.220 0.262 0.331 0.365 0.372 0.386 0.391 0.394 –1 1.76 2.37 1.95 2.03

Other countries or territories

Korea (Democratic People’s Rep. of) .. .. .. .. .. .. .. .. .. .. .. .. ..

Monaco .. .. .. .. .. .. .. .. .. .. .. .. ..

Nauru .. .. .. .. .. .. .. .. .. .. .. .. ..

San Marino .. .. .. .. .. .. .. .. .. .. .. .. ..

Somalia .. .. .. .. .. .. .. .. .. .. .. .. ..

Tuvalu .. .. .. .. .. .. .. .. .. .. .. .. ..

Human development groups

Very high human development 0.782 0.826 0.870 0.885 0.889 0.894 0.896 0.898 — 0.55 0.52 0.35 0.48

High human development 0.567 0.629 0.705 0.730 0.735 0.744 0.748 0.753 — 1.04 1.15 0.73 0.98

Medium human development 0.433 0.492 0.571 0.601 0.609 0.624 0.627 0.631 — 1.29 1.50 1.12 1.31

Low human development 0.345 0.381 0.468 0.497 0.500 0.507 0.509 0.513 — 1.00 2.08 1.03 1.38

Developing countries 0.517 0.571 0.642 0.668 0.673 0.683 0.685 0.689 — 1.00 1.18 0.79 1.00

Regions

Arab States 0.556 0.614 0.676 0.687 0.691 0.699 0.702 0.705 — 1.00 0.97 0.47 0.82

East Asia and the Pacific 0.517 0.595 0.688 0.718 0.724 0.735 0.740 0.747 — 1.42 1.46 0.92 1.28

Europe and Central Asia 0.662 0.675 0.739 0.772 0.775 0.785 0.787 0.791 — 0.19 0.91 0.76 0.62

Latin America and the Caribbean 0.632 0.690 0.736 0.756 0.759 0.762 0.764 0.766 — 0.88 0.65 0.44 0.67

South Asia 0.437 0.501 0.580 0.612 0.620 0.635 0.637 0.641 — 1.38 1.47 1.12 1.33

Sub-Saharan Africa 0.404 0.426 0.501 0.530 0.535 0.542 0.544 0.547 — 0.53 1.63 0.98 1.05

Least developed countries 0.353 0.403 0.489 0.513 0.520 0.531 0.534 0.538 — 1.33 1.95 1.07 1.46

Small island developing states 0.599 0.646 0.706 0.715 0.720 0.724 0.726 0.728 — 0.76 0.89 0.34 0.67
Organisation for Economic Co-operation 
and Development 0.786 0.835 0.874 0.888 0.891 0.896 0.898 0.900 — 0.61 0.46 0.33 0.47
World 0.601 0.644 0.699 0.720 0.724 0.732 0.734 0.737 — 0.69 0.82 0.59 0.71

Notes 

For HDI values that are comparable across years and coun-
tries, use this table or the interpolated data at http://hdr.undp. 
org/en/data, which present trends using consistent data.

a A positive value indicates an improvement in rank.

Definitions

Human Development Index (HDI): A composite index measur-
ing average achievement in three basic dimensions of hu-
man development—a long and healthy life, knowledge and 
a decent standard of living. See Technical note 1 at http://hdr.
undp.org/sites/default/files/hdr2020_technical_notes.pdf for 
details on how the HDI is calculated.

Average annual HDI growth: A smoothed annualized growth 
of the HDI in a given period, calculated as the annual com-
pound growth rate.

Main data sources

Columns 1–8: HDRO calculations based on data from 
 UNDESA (2019a), UNESCO Institute for Statistics (2020), Unit-
ed Nations Statistics Division (2020b), World Bank (2020a), 
Barro and Lee (2018) and IMF (2020).

Column 9: Calculated based on data in columns 4 and 8.

Columns 10–13: Calculated based on data in columns 1, 2, 
3 and 8.
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HDI RANK

SDG 10.1

Human 
Development 
Index (HDI) Inequality-adjusted HDI (IHDI)

Coefficient 
of human 
inequality

Inequality 
in life 

expectancy

Inequality-
adjusted 

life 
expectancy 

index

Inequality 
in 

educationa

Inequality-
adjusted 

education 
index

Inequality 
in incomea

Inequality-
adjusted 
income 
index Income shares held by

Gini 
coefficient

Value Value
Overall 

loss (%)

Difference 
from HDI 

rankb (%) Value (%) Value (%) Value

(%)

Poorest 
40 percent

Richest 
10 percent

Richest 
1 percent

2019 2019 2019 2019 2019 2015–2020c 2019 2019d 2019 2019d 2019 2010–2018e 2010–2018e 2010–2017e 2010–2018e

Very high human development

1 Norway 0.957 0.899 6.1 0 6.0 3.0 0.931 2.3 0.908 12.6 0.858 23.2 21.6 9.4 27.0

2 Ireland 0.955 0.885 7.3 –3 7.2 3.4 0.926 3.3 0.892 15.0 0.838 20.5 25.9 11.3 32.8

2 Switzerland 0.955 0.889 6.9 –1 6.8 3.5 0.947 1.8 0.883 14.9 0.841 20.2 25.5 10.6 32.7

4 Hong Kong, China (SAR) 0.949 0.824 13.2 –17 12.6 2.5 0.973 9.8 0.793 25.6 0.724 .. .. .. ..

4 Iceland 0.949 0.894 5.8 2 5.6 2.4 0.946 2.8 0.900 11.7 0.841 23.7 22.5 7.6 26.8

6 Germany 0.947 0.869 8.2 –4 7.9 3.8 0.908 2.3 0.922 17.7 0.786 20.4 24.6 12.5 31.9

7 Sweden 0.945 0.882 6.7 0 6.5 2.9 0.938 3.7 0.884 13.0 0.828 22.2 22.3 9.0 28.8

8 Australia 0.944 0.867 8.2 –3 7.9 3.7 0.940 2.7 0.899 17.3 0.771 19.6 27.0 9.1 34.4

8 Netherlands 0.944 0.878 7.0 0 6.9 3.1 0.928 5.4 0.865 12.2 0.843 22.6 23.3 6.2 28.5

10 Denmark 0.940 0.883 6.1 4 6.0 3.6 0.903 2.9 0.894 11.4 0.853 22.8 24.0 10.7 28.7

11 Finland 0.938 0.888 5.3 7 5.3 3.0 0.924 2.2 0.907 10.6 0.835 23.4 22.6 10.1 27.4

11 Singapore 0.938 0.813 13.3 –15 12.8 2.5 0.954 11.0 0.751 25.0 0.750 .. .. 14.0 ..

13 United Kingdom 0.932 0.856 8.2 –3 7.9 4.1 0.905 2.7 0.902 17.0 0.769 19.0 26.8 12.6 34.8

14 Belgium 0.931 0.859 7.7 1 7.7 3.6 0.914 8.2 0.828 11.4 0.837 22.9 21.9 7.8 27.4

14 New Zealand 0.931 0.859 7.7 1 7.5 4.3 0.917 1.8 0.909 16.4 0.759 .. .. 8.7 ..

16 Canada 0.929 0.848 8.7 –1 8.4 4.6 0.916 2.7 0.870 18.1 0.766 19.1 25.1 13.6 33.8

17 United States 0.926 0.808 12.7 –11 12.1 6.3 0.848 2.8 0.875 27.1 0.711 15.4 30.5 20.5 41.4

18 Austria 0.922 0.857 7.0 3 6.9 3.7 0.912 2.9 0.840 14.1 0.821 21.3 23.0 9.3 29.7

19 Israel 0.919 0.814 11.4 –6 10.9 3.3 0.937 5.7 0.833 23.7 0.691 15.7 27.7 .. 39.0

19 Japan 0.919 0.843 8.3 1 8.1 2.9 0.965 4.7 0.812 16.7 0.763 20.5 26.4 10.4 32.9

19 Liechtenstein 0.919 .. .. .. .. .. .. .. .. .. .. .. .. .. ..

22 Slovenia 0.917 0.875 4.6 12 4.6 2.9 0.916 2.1 0.891 8.7 0.820 24.8 20.4 7.7 24.2

23 Korea (Republic of) 0.916 0.815 11.0 –2 10.7 3.0 0.941 8.8 0.789 20.2 0.731 20.3 23.8 12.2 31.6

23 Luxembourg 0.916 0.826 9.8 2 9.6 3.4 0.925 6.3 0.756 19.0 0.806 18.4 25.8 11.9 34.9

25 Spain 0.904 0.783 13.4 –10 13.1 3.0 0.949 16.9 0.691 19.5 0.732 18.4 25.4 11.9 34.7

26 France 0.901 0.820 9.0 2 8.9 3.8 0.927 9.5 0.740 13.5 0.804 21.1 25.8 11.2 31.6

27 Czechia 0.900 0.860 4.4 14 4.4 3.0 0.886 1.4 0.878 8.9 0.818 24.9 21.5 10.1 24.9

28 Malta 0.895 0.823 8.0 5 7.9 4.6 0.918 6.2 0.774 13.0 0.786 21.9 23.3 11.4 29.2

29 Estonia 0.892 0.829 7.1 9 6.9 3.6 0.871 2.3 0.862 14.8 0.758 20.9 22.5 11.1 30.4

29 Italy 0.892 0.783 12.2 –6 11.8 3.1 0.947 10.6 0.709 21.8 0.716 18.0 26.7 8.7 35.9

31 United Arab Emirates 0.890 .. .. .. .. 5.2 0.845 18.2 0.656 .. .. 18.2 21.4 22.8 32.5

32 Greece 0.888 0.791 10.9 –1 10.8 3.5 0.924 11.1 0.755 17.8 0.709 18.9 25.9 13.4 34.4

33 Cyprus 0.887 0.805 9.2 1 9.1 3.6 0.904 10.5 0.740 13.2 0.779 21.3 25.5 11.6 31.4

34 Lithuania 0.882 0.791 10.3 1 10.0 5.5 0.813 3.9 0.863 20.6 0.706 17.9 28.4 10.4 37.3

35 Poland 0.880 0.813 7.6 7 7.6 4.3 0.865 4.9 0.826 13.5 0.752 21.7 23.5 14.0 29.7

36 Andorra 0.868 .. .. .. .. .. .. 10.0 0.648 .. .. .. .. .. ..

37 Latvia 0.866 0.783 9.6 0 9.2 5.4 0.805 2.5 0.861 19.6 0.694 18.4 26.9 10.9 35.6

38 Portugal 0.864 0.761 11.9 –5 11.8 3.5 0.921 15.0 0.653 16.9 0.731 19.8 26.7 10.6 33.8

39 Slovakia 0.860 0.807 6.2 7 6.1 5.0 0.841 1.6 0.813 11.7 0.770 23.8 19.9 5.3 25.2

40 Hungary 0.854 0.791 7.4 6 7.3 4.2 0.838 3.1 0.796 14.5 0.743 21.1 23.9 12.1 30.6

40 Saudi Arabia 0.854 .. .. .. .. 6.4 0.794 18.0 0.647 .. .. .. .. 19.7 ..

42 Bahrain 0.852 .. .. .. .. 5.5 0.833 22.7 0.594 .. .. .. .. 18.0 ..

43 Chile 0.851 0.709 16.7 –11 15.9 6.3 0.868 10.4 0.726 31.1 0.567 15.5 36.3 23.7 44.4

43 Croatia 0.851 0.783 8.0 4 7.9 4.3 0.861 4.7 0.767 14.7 0.727 20.7 22.9 8.2 30.4

45 Qatar 0.848 .. .. .. .. 5.7 0.874 11.8 0.581 .. .. .. .. 29.0 ..

46 Argentina 0.845 0.729 13.7 –4 13.2 8.6 0.797 6.0 0.804 25.2 0.606 14.9 29.9 .. 41.4

47 Brunei Darussalam 0.838 .. .. .. .. 7.6 0.794 .. .. .. .. .. .. .. ..

48 Montenegro 0.829 0.749 9.7 0 9.4 3.6 0.844 7.8 0.740 16.9 0.673 15.9 27.7 8.5 39.0

49 Romania 0.828 0.730 11.8 –1 11.4 6.3 0.808 5.3 0.724 22.7 0.664 17.0 24.9 15.2 36.0

50 Palau 0.826 .. .. .. .. .. .. 1.9 0.839 .. .. .. .. .. ..

51 Kazakhstan 0.825 0.766 7.2 4 7.1 7.7 0.761 3.2 0.804 10.3 0.736 23.4 23.0 .. 27.5

52 Russian Federation 0.824 0.740 10.2 2 10.0 7.1 0.751 4.2 0.789 18.8 0.683 18.3 29.9 20.2 37.5

53 Belarus 0.823 0.771 6.3 7 6.3 4.4 0.806 3.7 0.807 10.8 0.704 24.5 21.4 .. 25.2

54 Turkey 0.820 0.683 16.7 –11 16.5 9.0 0.808 16.5 0.611 24.1 0.645 15.9 32.6 23.4 41.9

55 Uruguay 0.817 0.712 12.9 –1 12.6 7.9 0.821 6.5 0.715 23.4 0.614 16.3 29.7 14.0 39.7

56 Bulgaria 0.816 0.721 11.6 2 11.3 6.1 0.795 6.1 0.732 21.8 0.644 16.7 31.9 12.6 40.4

57 Panama 0.815 0.643 21.1 –17 20.1 12.0 0.792 11.4 0.620 36.9 0.542 11.9 37.1 .. 49.2
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HDI RANK

SDG 10.1

Human 
Development 
Index (HDI) Inequality-adjusted HDI (IHDI)

Coefficient 
of human 
inequality

Inequality 
in life 

expectancy

Inequality-
adjusted 

life 
expectancy 

index

Inequality 
in 

educationa

Inequality-
adjusted 

education 
index

Inequality 
in incomea

Inequality-
adjusted 
income 
index Income shares held by

Gini 
coefficient

Value Value
Overall 

loss (%)

Difference 
from HDI 

rankb (%) Value (%) Value (%) Value

(%)

Poorest 
40 percent

Richest 
10 percent

Richest 
1 percent

2019 2019 2019 2019 2019 2015–2020c 2019 2019d 2019 2019d 2019 2010–2018e 2010–2018e 2010–2017e 2010–2018e

58 Bahamas 0.814 .. .. .. .. 6.8 0.773 6.3 0.693 .. .. .. .. .. ..

58 Barbados 0.814 0.676 17.0 –9 15.9 8.7 0.831 5.5 0.739 33.6 0.502 .. .. .. ..

60 Oman 0.813 0.706 13.2 0 12.9 6.7 0.831 11.9 0.633 20.1 0.671 .. .. 19.5 ..

61 Georgia 0.812 0.716 11.8 5 11.5 7.9 0.762 4.1 0.826 22.5 0.582 18.0 27.5 .. 36.4

62 Costa Rica 0.810 0.661 18.4 –11 17.5 7.1 0.862 11.6 0.642 33.9 0.521 12.8 36.3 .. 48.0

62 Malaysia 0.810 .. .. .. .. 6.1 0.811 12.1 0.638 .. .. 15.9 31.3 14.6 41.0

64 Kuwait 0.806 .. .. .. .. 5.9 0.803 22.1 0.497 .. .. .. .. 19.9 ..

64 Serbia 0.806 0.705 12.5 2 12.1 4.9 0.819 7.5 0.724 24.0 0.591 17.3 25.6 12.8 36.2

66 Mauritius 0.804 0.694 13.7 1 13.6 9.4 0.766 13.2 0.639 18.2 0.684 18.8 29.9 13.8 36.8

High human development

67 Seychelles 0.796 0.670 15.8 –6 15.2 9.6 0.743 6.7 0.678 29.3 0.598 15.2 39.9 20.4 46.8

67 Trinidad and Tobago 0.796 .. .. .. .. 14.9 0.701 .. .. .. .. .. .. .. ..

69 Albania 0.795 0.708 10.9 7 10.9 7.2 0.836 12.3 0.655 13.2 0.648 19.5 24.8 8.2 33.2

70 Cuba 0.783 .. .. .. .. 5.1 0.858 7.8 0.728 .. .. .. .. .. ..

70 Iran (Islamic Republic of) 0.783 0.693 11.5 3 11.3 9.2 0.792 5.0 0.719 19.7 0.585 16.2 31.3 16.3 40.8

72 Sri Lanka 0.782 0.673 13.9 –1 13.8 7.0 0.815 12.0 0.657 22.4 0.568 17.7 32.9 .. 39.8

73 Bosnia and Herzegovina 0.780 0.667 14.5 –3 14.2 5.4 0.835 17.0 0.590 20.2 0.603 19.8 25.1 9.0 33.0

74 Grenada 0.779 .. .. .. .. 11.2 0.716 .. .. .. .. .. .. .. ..

74 Mexico 0.779 0.613 21.3 –13 20.8 10.5 0.758 18.4 0.574 33.4 0.529 14.9 36.4 .. 45.4

74 Saint Kitts and Nevis 0.779 .. .. .. .. .. .. .. .. .. .. .. .. .. ..

74 Ukraine 0.779 0.728 6.5 16 6.5 7.4 0.742 3.6 0.770 8.5 0.675 24.0 22.0 .. 26.1

78 Antigua and Barbuda 0.778 .. .. .. .. 5.8 0.826 .. .. .. .. .. .. .. ..

79 Peru 0.777 0.628 19.2 –8 18.8 10.8 0.779 17.0 0.614 28.6 0.519 14.8 32.1 .. 42.8

79 Thailand 0.777 0.646 16.9 –2 16.7 7.9 0.810 18.3 0.557 23.8 0.596 18.3 28.1 20.2 36.4

81 Armenia 0.776 0.699 9.9 12 9.7 8.7 0.774 2.9 0.718 17.4 0.616 20.3 29.2 .. 34.4

82 North Macedonia 0.774 0.681 12.0 8 11.8 7.9 0.791 8.4 0.646 19.2 0.619 17.9 23.8 7.7 34.2

83 Colombia 0.767 0.595 22.4 –12 21.6 10.7 0.787 18.6 0.555 35.5 0.483 12.1 39.7 20.5 50.4

84 Brazil 0.765 0.570 25.5 –20 24.4 10.9 0.766 21.2 0.547 41.0 0.442 10.4 42.5 28.3 53.9

85 China 0.761 0.639 16.0 2 15.7 7.9 0.806 11.7 0.580 27.4 0.557 17.2 29.3 13.9 38.5

86 Ecuador 0.759 0.616 18.8 –3 18.4 11.5 0.776 13.9 0.605 29.9 0.498 13.8 34.4 .. 45.4

86 Saint Lucia 0.759 0.629 17.1 0 16.9 10.6 0.773 12.6 0.588 27.4 0.547 11.0 38.6 .. 51.2

88 Azerbaijan 0.756 0.684 9.5 16 9.4 13.9 0.702 5.3 0.673 8.9 0.678 .. .. .. ..

88 Dominican Republic 0.756 0.595 21.3 –7 21.1 17.0 0.691 15.8 0.560 30.4 0.544 15.6 35.2 .. 43.7

90 Moldova (Republic of) 0.750 0.672 10.4 13 10.3 9.6 0.722 7.3 0.659 14.0 0.639 24.4 22.0 9.9 25.7

91 Algeria 0.748 0.596 20.3 –2 19.7 14.1 0.752 33.7 0.445 11.4 0.631 23.1 22.9 9.7 27.6

92 Lebanon 0.744 .. .. .. .. 7.4 0.840 6.2 0.567 .. .. 20.6 24.8 23.4 31.8

93 Fiji 0.743 .. .. .. .. 14.9 0.621 .. .. .. .. 18.8 29.7 .. 36.7

94 Dominica 0.742 .. .. .. .. .. .. .. .. .. .. .. .. .. ..

95 Maldives 0.740 0.584 21.1 –10 20.4 6.0 0.852 29.3 0.405 25.8 0.578 21.2 25.2 .. 31.3

95 Tunisia 0.740 0.596 19.5 –1 18.9 9.0 0.794 30.7 0.458 16.9 0.583 20.1 25.6 10.7 32.8

97 Saint Vincent and the Grenadines 0.738 .. .. .. .. 11.3 0.717 .. .. .. .. .. .. .. ..

97 Suriname 0.738 0.535 27.5 –17 26.0 12.8 0.693 18.4 0.551 46.7 0.400 .. .. .. ..

99 Mongolia 0.737 0.634 14.0 11 14.0 13.1 0.667 11.9 0.649 16.9 0.588 20.2 25.7 .. 32.7

100 Botswana 0.735 .. .. .. .. 19.4 0.615 23.3 0.518 .. .. 10.9 41.5 22.6 53.3

101 Jamaica 0.734 0.612 16.6 4 15.9 10.0 0.754 5.6 0.651 32.0 0.466 .. .. .. ..

102 Jordan 0.729 0.622 14.7 9 14.6 10.6 0.750 15.4 0.564 17.9 0.569 20.3 27.5 16.1 33.7

103 Paraguay 0.728 0.557 23.5 –7 22.8 13.8 0.719 16.7 0.531 37.8 0.452 13.9 35.9 .. 46.2

104 Tonga 0.725 .. .. .. .. 10.4 0.702 4.5 0.740 .. .. 18.2 29.7 .. 37.6

105 Libya 0.724 .. .. .. .. 9.1 0.740 .. .. .. .. .. .. 13.5 ..

106 Uzbekistan 0.720 .. .. .. .. 13.9 0.685 0.7 0.723 .. .. .. .. .. ..

107 Bolivia (Plurinational State of) 0.718 0.546 24.0 –9 23.7 22.5 0.614 17.6 0.573 31.2 0.463 14.7 30.4 .. 42.2

107 Indonesia 0.718 0.590 17.8 2 17.7 13.9 0.685 16.2 0.545 23.1 0.551 17.2 30.4 .. 39.0

107 Philippines 0.718 0.587 18.2 –1 17.8 15.3 0.668 10.1 0.610 28.1 0.498 15.0 34.8 .. 44.4

110 Belize 0.716 0.554 22.6 –5 21.6 11.1 0.747 15.9 0.584 37.9 0.390 .. .. .. ..

111 Samoa 0.715 .. .. .. .. 10.0 0.738 4.9 0.678 .. .. 17.9 31.3 .. 38.7

111 Turkmenistan 0.715 0.586 18.0 2 17.5 23.4 0.568 2.9 0.634 26.2 0.558 .. .. .. ..

113 Venezuela (Bolivarian Republic of) 0.711 0.588 17.3 6 17.0 17.1 0.664 8.8 0.638 25.2 0.481 .. .. .. ..

114 South Africa 0.709 0.468 34.0 –18 31.2 19.2 0.549 17.3 0.599 57.0 0.312 7.2 50.5 19.2 63.0
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HDI RANK

SDG 10.1

Human 
Development 
Index (HDI) Inequality-adjusted HDI (IHDI)

Coefficient 
of human 
inequality

Inequality 
in life 

expectancy

Inequality-
adjusted 

life 
expectancy 

index

Inequality 
in 

educationa

Inequality-
adjusted 

education 
index

Inequality 
in incomea

Inequality-
adjusted 
income 
index Income shares held by

Gini 
coefficient

Value Value
Overall 

loss (%)

Difference 
from HDI 

rankb (%) Value (%) Value (%) Value

(%)

Poorest 
40 percent

Richest 
10 percent

Richest 
1 percent

2019 2019 2019 2019 2019 2015–2020c 2019 2019d 2019 2019d 2019 2010–2018e 2010–2018e 2010–2017e 2010–2018e

115 Palestine, State of 0.708 0.613 13.4 16 13.4 12.0 0.732 11.6 0.599 16.6 0.524 19.2 25.2 15.8 33.7

116 Egypt 0.707 0.497 29.7 –9 28.7 11.6 0.707 38.1 0.383 36.5 0.455 21.8 26.9 15.8 31.5

117 Marshall Islands 0.704 .. .. .. .. .. .. 4.3 0.677 .. .. .. .. .. ..

117 Viet Nam 0.704 0.588 16.5 10 16.5 12.9 0.742 17.6 0.519 19.1 0.526 18.6 27.5 .. 35.7

119 Gabon 0.703 0.544 22.6 0 22.5 22.8 0.552 23.5 0.498 21.2 0.588 16.8 27.7 10.9 38.0

Medium human development

120 Kyrgyzstan 0.697 0.630 9.6 25 9.5 11.3 0.702 3.4 0.706 13.8 0.506 23.4 23.6 .. 27.7

121 Morocco 0.686 .. .. .. .. 13.0 0.759 .. .. .. .. 17.4 31.9 15.0 39.5

122 Guyana 0.682 0.556 18.5 5 18.3 19.0 0.622 10.7 0.536 25.1 0.515 .. .. .. ..

123 Iraq 0.674 0.541 19.7 2 19.4 15.9 0.655 29.7 0.392 12.7 0.618 21.9 23.7 22.0 29.5

124 El Salvador 0.673 0.529 21.4 1 21.1 12.5 0.718 29.1 0.393 21.8 0.523 17.1 29.4 .. 38.6

125 Tajikistan 0.668 0.584 12.6 12 12.4 16.7 0.655 6.0 0.641 14.5 0.475 19.4 26.4 .. 34.0

126 Cabo Verde 0.665 .. .. .. .. 12.2 0.716 23.7 0.429 .. .. 15.4 32.3 .. 42.4

127 Guatemala 0.663 0.481 27.5 –2 26.9 14.6 0.713 30.8 0.359 35.4 0.433 13.1 38.1 .. 48.3

128 Nicaragua 0.660 0.505 23.5 1 23.2 13.1 0.728 25.7 0.425 30.7 0.415 14.3 37.2 .. 46.2

129 Bhutan 0.654 0.476 27.2 –2 26.3 17.1 0.660 41.7 0.289 20.0 0.565 17.5 27.9 .. 37.4

130 Namibia 0.646 0.418 35.3 –14 33.6 22.1 0.524 25.0 0.438 53.6 0.318 8.6 47.3 21.5 59.1

131 India 0.645 0.475 26.4 –1 25.7 19.7 0.613 38.7 0.340 18.8 0.515 18.8 31.7 21.3 37.8

132 Honduras 0.634 0.472 25.6 –2 24.8 13.3 0.737 23.3 0.382 37.8 0.373 10.4 39.1 .. 52.1

133 Bangladesh 0.632 0.478 24.4 3 23.7 17.3 0.669 37.3 0.332 16.6 0.492 21.0 26.8 .. 32.4

134 Kiribati 0.630 0.516 18.1 8 17.9 24.7 0.560 9.6 0.537 19.4 0.457 .. .. .. ..

135 Sao Tome and Principe 0.625 0.520 16.8 10 16.7 17.0 0.643 18.3 0.463 14.9 0.473 11.5 49.2 8.8 56.3

136 Micronesia (Federated States of) 0.620 .. .. .. .. 16.1 0.618 .. .. 26.4 0.410 16.2 29.7 .. 40.1

137 Lao People’s Democratic Republic 0.613 0.461 24.8 0 24.7 22.6 0.571 31.3 0.331 20.3 0.518 19.1 29.8 .. 36.4

138 Eswatini (Kingdom of) 0.611 0.432 29.3 –5 29.0 25.1 0.463 24.1 0.423 37.9 0.410 10.5 42.7 18.2 54.6

138 Ghana 0.611 0.440 28.0 –3 27.8 24.2 0.514 35.1 0.365 24.1 0.454 14.3 32.2 15.1 43.5

140 Vanuatu 0.609 .. .. .. .. 14.4 0.665 .. .. 19.7 0.417 17.8 29.4 .. 37.6

141 Timor-Leste 0.606 0.436 28.1 –2 26.7 21.7 0.596 44.9 0.281 13.6 0.495 22.8 24.0 .. 28.7

142 Nepal 0.602 0.446 25.9 3 24.9 17.5 0.645 40.9 0.308 16.3 0.448 20.4 26.4 .. 32.8

143 Kenya 0.601 0.443 26.3 3 26.2 22.5 0.557 22.9 0.412 33.1 0.379 16.5 31.6 15.0 40.8

144 Cambodia 0.594 0.475 20.0 10 19.9 18.1 0.628 27.3 0.352 14.3 0.485 .. .. .. ..

145 Equatorial Guinea 0.592 .. .. .. .. 34.6 0.390 .. .. .. .. .. .. 17.3 ..

146 Zambia 0.584 0.401 31.3 –2 30.6 26.5 0.496 20.4 0.443 44.8 0.292 8.9 44.4 23.1 57.1

147 Myanmar 0.583 .. .. .. .. 22.8 0.560 26.9 0.339 .. .. 21.9 25.5 .. 30.7

148 Angola 0.581 0.397 31.7 –3 31.7 32.0 0.430 34.3 0.328 28.9 0.442 11.5 39.6 15.2 51.3

149 Congo 0.574 0.430 25.1 2 24.9 22.8 0.529 20.9 0.429 31.0 0.350 12.4 37.9 20.4 48.9

150 Zimbabwe 0.571 0.441 22.8 7 22.5 24.2 0.484 14.6 0.501 28.8 0.353 15.1 34.8 17.2 44.3

151 Solomon Islands 0.567 .. .. .. .. 12.1 0.717 .. .. 19.4 0.379 18.4 29.2 .. 37.1

151 Syrian Arab Republic 0.567 .. .. .. .. 13.0 0.705 .. .. .. .. .. .. 14.7 ..

153 Cameroon 0.563 0.375 33.4 –7 33.4 33.5 0.402 31.7 0.373 35.0 0.351 13.0 35.0 15.7 46.6

154 Pakistan 0.557 0.384 31.1 –4 30.2 29.9 0.510 43.5 0.227 17.2 0.489 21.1 28.9 .. 33.5

155 Papua New Guinea 0.555 0.390 29.7 0 29.6 24.1 0.520 35.7 0.282 28.9 0.404 15.1 f 31.0 f .. 41.9 f

156 Comoros 0.554 0.303 45.3 –21 44.2 28.9 0.485 47.6 0.252 56.0 0.228 13.6 33.7 14.1 45.3

Low human development

157 Mauritania 0.546 0.371 32.1 –4 31.8 30.0 0.484 40.8 0.234 24.6 0.449 19.9 24.9 10.6 32.6

158 Benin 0.545 0.343 37.1 –10 36.9 34.9 0.418 43.7 0.269 32.0 0.358 12.8 37.6 17.5 47.8

159 Uganda 0.544 0.399 26.7 7 26.7 27.2 0.486 27.9 0.377 24.9 0.346 15.9 34.2 16.9 42.8

160 Rwanda 0.543 0.387 28.7 3 28.4 19.5 0.607 29.3 0.324 36.4 0.295 15.8 35.6 .. 43.7

161 Nigeria 0.539 0.348 35.4 –2 35.2 37.1 0.336 40.4 0.297 28.1 0.423 15.1 f 32.7 15.3 43.0 f

162 Côte d’Ivoire 0.538 0.346 35.7 –4 35.3 33.3 0.388 45.6 0.246 27.0 0.433 15.9 31.9 17.1 41.5

163 Tanzania (United Republic of) 0.529 0.397 25.0 10 24.9 25.3 0.522 27.0 0.313 22.4 0.382 17.4 33.1 16.2 40.5

164 Madagascar 0.528 0.390 26.1 9 26.0 21.1 0.571 29.3 0.343 27.6 0.303 15.7 33.5 15.0 42.6

165 Lesotho 0.527 0.382 27.5 6 27.4 33.1 0.353 19.6 0.428 29.6 0.367 13.5 32.9 19.0 44.9

166 Djibouti 0.524 .. .. .. .. 23.4 0.555 .. .. 27.7 0.441 15.8 32.3 15.7 41.6

167 Togo 0.515 0.351 31.8 4 31.7 30.5 0.439 37.7 0.322 26.9 0.307 14.5 31.6 13.7 43.1

168 Senegal 0.512 0.348 32.0 4 31.2 21.2 0.581 46.4 0.185 25.9 0.392 16.4 31.0 13.0 40.3

169 Afghanistan 0.511 .. .. .. .. 28.3 0.495 45.4 0.226 .. .. .. .. .. ..

170 Haiti 0.510 0.303 40.6 –9 40.0 32.2 0.459 37.3 0.286 50.4 0.212 15.8 31.2 .. 41.1
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HDI RANK

SDG 10.1

Human 
Development 
Index (HDI) Inequality-adjusted HDI (IHDI)

Coefficient 
of human 
inequality

Inequality 
in life 

expectancy
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adjusted 

life 
expectancy 

index

Inequality 
in 

educationa

Inequality-
adjusted 

education 
index
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in incomea

Inequality-
adjusted 
income 
index Income shares held by

Gini 
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Value Value
Overall 

loss (%)

Difference 
from HDI 

rankb (%) Value (%) Value (%) Value

(%)

Poorest 
40 percent

Richest 
10 percent

Richest 
1 percent

2019 2019 2019 2019 2019 2015–2020c 2019 2019d 2019 2019d 2019 2010–2018e 2010–2018e 2010–2017e 2010–2018e

170 Sudan 0.510 0.333 34.7 –3 34.3 27.4 0.506 42.5 0.198 33.0 0.369 19.9 27.8 11.2 34.2

172 Gambia 0.496 0.335 32.5 1 31.2 28.5 0.463 47.7 0.213 17.5 0.384 19.0 28.7 13.4 35.9

173 Ethiopia 0.485 0.348 28.2 8 27.3 24.9 0.538 43.5 0.193 13.4 0.405 19.4 28.5 14.3 35.0

174 Malawi 0.483 0.345 28.6 5 28.6 25.1 0.510 28.4 0.336 32.4 0.239 16.2 38.1 31.1 44.7

175 Congo (Democratic Republic of the) 0.480 0.335 30.2 4 30.2 36.1 0.400 26.8 0.363 27.6 0.258 15.5 32.0 18.1 42.1

175 Guinea-Bissau 0.480 0.300 37.5 –7 37.4 32.3 0.399 41.9 0.240 37.9 0.281 12.8 42.0 19.3 50.7

175 Liberia 0.480 0.325 32.3 1 31.8 29.8 0.476 42.9 0.243 22.7 0.296 18.8 27.1 12.0 35.3

178 Guinea 0.477 0.313 34.4 0 33.1 31.3 0.440 50.1 0.176 17.8 0.395 19.8 26.4 12.4 33.7

179 Yemen 0.470 0.321 31.7 4 30.9 24.7 0.534 46.1 0.189 21.8 0.327 18.8 29.4 15.7 36.7

180 Eritrea 0.459 .. .. .. .. 21.4 0.560 .. .. .. .. .. .. 14.3 ..

181 Mozambique 0.456 0.316 30.7 4 30.7 29.8 0.441 33.8 0.262 28.4 0.273 11.8 45.5 30.9 54.0

182 Burkina Faso 0.452 0.316 30.1 5 29.5 32.0 0.435 39.2 0.190 17.3 0.382 20.0 29.6 14.3 35.3

182 Sierra Leone 0.452 0.291 35.6 –2 34.5 39.0 0.326 46.9 0.216 17.7 0.350 19.6 29.4 10.5 35.7

184 Mali 0.434 0.289 33.4 –1 32.4 36.7 0.383 43.9 0.160 16.6 0.393 20.1 f 25.7 f 9.5 33.0 f

185 Burundi 0.433 0.303 30.0 5 29.6 28.5 0.457 39.5 0.252 20.9 0.241 17.9 31.0 14.6 38.6

185 South Sudan 0.433 0.276 36.3 –2 36.0 36.2 0.372 39.6 0.185 32.3 0.307 12.5 f 33.2 f 14.1 46.3 f

187 Chad 0.398 0.248 37.7 –1 37.4 40.9 0.311 43.0 0.164 28.4 0.297 14.6 32.4 15.6 43.3

188 Central African Republic 0.397 0.232 41.6 –1 41.3 40.1 0.307 34.5 0.231 49.2 0.176 10.3 g 46.2 30.9 56.2 g

189 Niger 0.394 0.284 27.9 3 27.4 30.9 0.451 35.0 0.162 16.4 0.314 19.6 27.0 11.4 34.3

Other countries or territories

Korea (Democratic People’s Rep. of) .. .. .. .. .. 11.5 0.712 .. .. .. .. .. .. .. ..

Monaco .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

Nauru .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

San Marino .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

Somalia .. .. .. .. .. 38.9 0.352 .. .. .. .. .. .. 16.9 ..

Tuvalu .. .. .. .. .. .. .. 10.5 .. .. .. 17.4 30.7 .. 39.1

Human development groups

Very high human development 0.898 0.800 10.9 — 10.7 5.2 0.869 6.4 0.804 20.4 0.733 18.3 27.7 15.6 —

High human development 0.753 0.618 17.9 — 17.6 10.1 0.765 14.5 0.572 28.0 0.539 16.6 31.3 .. —

Medium human development 0.631 0.465 26.3 — 25.9 20.8 0.601 37.1 0.334 19.7 0.499 18.8 31.0 .. —

Low human development 0.513 0.352 31.4 — 31.3 30.8 0.441 37.9 0.263 25.1 0.375 16.7 31.9 16.0 —

Developing countries 0.689 0.535 22.4  — 22.3 16.7 0.657 25.5 0.439 24.6 0.531 17.4 31.3 17.7  — 

Regions

Arab States 0.705 0.531 24.7 — 24.3 15.0 0.681 32.5 0.391 25.4 0.563 20.7 26.6 15.8 —

East Asia and the Pacific 0.747 0.621 16.9 — 16.5 9.9 0.769 13.4 0.561 26.2 0.556 17.3 29.5 .. —

Europe and Central Asia 0.791 0.697 11.9 — 11.7 9.7 0.756 8.2 0.692 17.2 0.649 19.7 27.2 .. —

Latin America and the Caribbean 0.766 0.596 22.2 — 21.5 11.6 0.756 18.0 0.571 34.9 0.491 12.9 37.8 .. —

South Asia 0.641 0.475 25.9 — 25.4 20.2 0.613 37.5 0.339 18.5 0.515 19.2 30.9 .. —

Sub-Saharan Africa 0.547 0.380 30.5 — 30.5 29.7 0.449 34.1 0.310 27.6 0.394 15.4 33.9 16.4 —

Least developed countries 0.538 0.384 28.6 — 28.4 26.4 0.514 36.0 0.280 22.9 0.394 17.9 30.8 16.3 —

Small island developing states 0.728 0.549 24.6 — 24.2 16.7 0.667 22.0 0.493 34.0 0.504 .. .. .. —
Organisation for Economic Co-operation 
and Development 0.900 0.791 12.1 — 11.8 5.5 0.878 7.6 0.787 22.2 0.718 17.9 28.7 15.1 —
World 0.737 0.587 20.4 — 20.2 14.7 0.692 22.1 0.497 23.8 0.589 17.6 30.6 17.1 —
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Notes

a See http://hdr.undp.org/en/composite/IHDI for the list 
of surveys used to estimate inequalities.

b Based on countries for which an Inequality-adjusted 
Human Development Index value is calculated.

c Calculated by HDRO from the 2015–2020 period life 
tables from UNDESA (2019a).

d Data refer to 2019 or the most recent year available.

e Data refer to the most recent year available during the 
period specified.

f Refers to 2009.

g Refers to 2008.

Definitions

Human Development Index (HDI): A composite index measur-
ing average achievement in three basic dimensions of hu-
man development—a long and healthy life, knowledge and 
a decent standard of living. See Technical note 1 at http://hdr.
undp.org/sites/default/files/hdr2020_technical_notes.pdf for 
details on how the HDI is calculated.

Inequality‑adjusted HDI (IHDI): HDI value adjusted for in-
equalities in the three basic dimensions of human devel-
opment. See Technical note 2 at http://hdr.undp.org/sites/
default/files/hdr2020_technical_notes.pdf for details on how 
the IHDI is calculated.

Overall loss: Percentage difference between the IHDI value 
and the HDI value.

Difference from HDI rank: Difference in ranks on the IHDI and 
the HDI, calculated only for countries for which an IHDI value 
is calculated.

Coefficient of human inequality: Average inequality in the 
three basic dimensions of human development.

Inequality in life expectancy: Inequality in distribution of ex-
pected length of life based on data from life tables estimated 
using the Atkinson inequality index.

Inequality‑adjusted life expectancy index: HDI life expec-
tancy index value adjusted for inequality in distribution of 
expected length of life based on data from life tables listed 
in Main data sources.

Inequality in education: Inequality in distribution of years of 
schooling based on data from household surveys estimated 
using the Atkinson inequality index.

Inequality‑adjusted education index: HDI education in-
dex value adjusted for inequality in distribution of years of 
schooling based on data from household surveys listed in 
Main data sources.

Inequality in income: Inequality in income distribution based 
on data from household surveys estimated using the Atkin-
son inequality index.

Inequality‑adjusted income index: HDI income index value 
adjusted for inequality in income distribution based on data 
from household surveys listed in Main data sources.

Income shares: Percentage share of income (or consump-
tion) that accrues to the indicated population subgroups.

Income share held by richest 1%: Share of pretax national 
income held by the richest 1 percent of the population. Pre-
tax national income is the sum of all pretax personal income 
flows accruing to the owners of the production factors, la-
bour and capital before the tax/transfer system is taken into 
account and after the pension system is taken into account.

Gini coefficient: Measure of the deviation of the distribution 
of income among individuals or households in a country 
from a perfectly equal distribution. A value of 0 represents 
absolute equality, a value of 100 absolute inequality.

Main data sources

Column 1: HDRO calculations based on data from UNDESA 
(2019a), UNESCO Institute for Statistics (2020), United Nations 
Statistics Division (2020b), World Bank (2020a), Barro and 
Lee (2018) and IMF (2020).

Column 2: Calculated as the geometric mean of the values 
in the inequality-adjusted life expectancy index, inequality-
adjusted education index and inequality-adjusted income 
index using the methodology in Technical note 2 (available 
at http://hdr.undp.org/sites/default/files/hdr2020_technical_ 
notes.pdf).

Column 3: Calculated based on data in columns 1 and 2.

Column 4: Calculated based on IHDI values and recalculated 
HDI ranks for countries for which an IHDI value is calculated.

Column 5: Calculated as the arithmetic mean of the val-
ues in inequality in life expectancy, inequality in educa-
tion and inequality in income index using the methodol-
ogy in Technical note 2 (available at http://hdr.undp.org/ 
sites/default/files/hdr2020_technical_notes.pdf).

Column 6: Calculated based on abridged life tables from 
UNDESA (2019a).

Column 7: Calculated based on inequality in life expectancy 
and the HDI life expectancy index.

Columns 8 and 10: Calculated based on data from the Lux-
embourg Income Study database, Eurostat’s European Union 
Statistics on Income and Living Conditions, the World Bank’s 
International Income Distribution Database, the Center for 
Distributive, Labor and Social Studies and the World Bank’s 
Socio-Economic Database for Latin America and the Carib-
bean, ICF Macro Demographic and Health Surveys and Unit-
ed Nations Children’s Fund Multiple Indicator Cluster Surveys 
using the methodology in Technical note 2.

Column 9: Calculated based on inequality in education and 
the HDI education index.

Column 11: Calculated based on inequality in income and the 
HDI income index.

Columns 12, 13 and 15: World Bank (2020a).

Column 14: World Inequality Database (2020).
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Gender Development Index

HDI RANK

SDG 3 SDG 4.3 SDG 4.4 SDG 8.5

Gender Development Index Human Development Index Life expectancy at birth Expected years of schooling Mean years of schooling
Estimated gross national 

income per capitaa

Value (years) (years) (years) (2017 PPP $)

Value Groupb Female Male Female Male Female Male Female Male Female Male

2019 2019 2019 2019 2019 2019 2019c 2019c 2019c 2019c 2019 2019

Very high human development

1 Norway 0.990 1 0.949 0.959 84.4 80.4 18.8 d 17.4 13.0 12.8 58,548 74,280

2 Ireland 0.981 1 0.943 0.961 83.9 80.7 18.8 d 18.6 d 12.9 12.4 55,540 81,401 e

2 Switzerland 0.968 2 0.934 0.965 85.6 81.9 16.2 16.4 12.7 13.6 57,840 81,137 e

4 Hong Kong, China (SAR) 0.972 2 0.933 0.959 87.7 82.0 17.1 16.8 11.9 12.7 45,961 82,993 e

4 Iceland 0.969 2 0.933 0.963 84.5 81.5 20.2 d 18.0 d 12.6 f 13.0 f 46,413 62,883

6 Germany 0.972 2 0.933 0.960 83.7 78.9 16.9 17.0 13.9 14.4 45,277 65,599

7 Sweden 0.983 1 0.936 0.953 84.6 81.0 20.4 d 18.6 d 12.7 12.4 47,709 61,287

8 Australia 0.976 1 0.932 0.955 85.4 81.5 22.4 d 21.5 d 12.8 f 12.7 f 39,287 56,954

8 Netherlands 0.966 2 0.926 0.960 84.0 80.6 18.8 d 18.2 d 12.2 12.7 46,815 68,685

10 Denmark 0.983 1 0.931 0.948 82.9 78.9 19.6 d 18.3 d 12.8 f 12.4 f 49,296 68,134

11 Finland 0.990 1 0.932 0.942 84.7 79.1 20.2 d 18.6 d 13.0 12.6 40,759 56,485

11 Singapore 0.985 1 0.931 0.945 85.7 81.5 16.7 16.3 11.2 12.1 71,387 103,421 e

13 United Kingdom 0.970 2 0.916 0.944 83.0 79.6 18.0 17.0 13.2 13.2 33,323 59,135

14 Belgium 0.974 2 0.918 0.943 83.9 79.3 20.7 d 18.8 d 11.9 g 12.2 g 41,948 62,427

14 New Zealand 0.964 2 0.912 0.946 84.0 80.6 19.7 d 17.9 12.7 f 12.9 f 31,233 50,693

16 Canada 0.986 1 0.922 0.935 84.4 80.4 16.7 15.7 13.4 f 13.3 f 39,459 57,734

17 United States 0.994 1 0.922 0.928 81.4 76.3 16.9 15.7 13.5 13.4 50,590 77,338 e

18 Austria 0.964 2 0.903 0.937 83.9 79.2 16.4 15.8 12.2 f 12.9 f 39,386 73,528

19 Israel 0.973 2 0.904 0.929 84.5 81.3 16.8 15.6 13.1 13.0 29,665 50,819

19 Japan 0.978 1 0.906 0.927 87.7 81.5 15.2 15.3 13.1 h 12.6 h 30,584 55,869

19 Liechtenstein .. .. .. .. .. .. 13.8 16.0 .. .. .. ..

22 Slovenia 1.001 1 0.916 0.914 84.0 78.6 18.3 16.8 12.6 12.7 33,885 42,312

23 Korea (Republic of) 0.936 3 0.881 0.941 86.0 79.9 15.9 17.0 11.4 12.9 27,734 58,309

23 Luxembourg 0.976 1 0.901 0.923 84.3 80.2 14.3 14.2 12.0 g 12.6 g 58,642 86,488 e

25 Spain 0.986 1 0.896 0.909 86.2 80.8 18.0 17.2 10.2 10.3 32,881 49,356

26 France 0.987 1 0.895 0.907 85.5 79.7 16.0 15.3 11.3 11.7 39,478 55,375

27 Czechia 0.985 1 0.893 0.906 81.9 76.8 17.5 16.1 12.5 f 12.9 f 29,480 47,012

28 Malta 0.966 2 0.877 0.909 84.3 80.7 16.5 15.7 11.1 11.6 29,368 49,686

29 Estonia 1.017 1 0.896 0.882 82.7 74.4 16.8 15.2 13.6 f 12.7 f 27,086 45,984

29 Italy 0.968 2 0.875 0.905 85.5 81.3 16.4 15.8 10.2 i 10.6 i 31,639 54,529

31 United Arab Emirates 0.931 3 0.842 0.905 79.3 77.3 14.8 14.1 11.7 i 12.4 i 28,578 84,723 e

32 Greece 0.963 2 0.869 0.902 84.7 79.8 17.5 18.1 10.3 10.8 24,062 36,476

33 Cyprus 0.979 1 0.876 0.895 83.0 78.9 15.4 14.9 12.1 12.3 31,881 44,533

34 Lithuania 1.030 2 0.894 0.868 81.4 70.3 17.1 16.2 13.1 13.0 30,987 41,389

35 Poland 1.007 1 0.880 0.874 82.6 74.8 16.9 15.3 12.5 g 12.4 g 24,827 38,850

36 Andorra .. .. .. .. .. .. .. .. 10.4 10.6 .. ..

37 Latvia 1.036 2 0.879 0.849 80.0 70.2 16.8 15.5 13.4 f 12.6 f 25,758 35,584

38 Portugal 0.988 1 0.858 0.868 84.9 79.0 16.5 16.6 9.4 9.1 28,937 39,571

39 Slovakia 0.992 1 0.855 0.862 81.0 74.0 15.0 14.0 12.6 f 12.8 f 24,618 40,014

40 Hungary 0.981 1 0.844 0.861 80.3 73.2 15.5 14.9 11.7 12.2 23,170 40,316

40 Saudi Arabia 0.896 5 0.791 0.883 76.8 73.9 16.0 16.2 9.8 10.5 16,512 70,181

42 Bahrain 0.922 4 0.806 0.874 78.4 76.4 16.7 16.1 9.1 9.7 19,059 55,565

43 Chile 0.963 2 0.833 0.865 82.4 77.8 16.7 16.2 10.5 10.7 16,398 30,322

43 Croatia 0.990 1 0.848 0.857 81.6 75.3 16.0 14.5 11.1 g 12.2 g 23,775 32,689

45 Qatar 1.030 2 0.866 0.841 82.0 79.1 14.1 11.3 11.3 9.4 45,338 107,833 e

46 Argentina 0.993 1 0.835 0.840 80.0 73.2 18.9 16.4 11.1 f 10.7 f 14,872 27,826

47 Brunei Darussalam 0.981 1 0.830 0.846 77.1 74.7 14.8 13.9 9.1 h 9.2 h 54,386 72,835

48 Montenegro 0.966 2 0.814 0.843 79.3 74.4 15.4 14.7 10.9 j 12.3 j 17,518 25,368

49 Romania 0.991 1 0.824 0.831 79.5 72.6 14.7 13.9 10.8 11.4 24,433 34,846

50 Palau .. .. .. .. .. .. 16.3 i 15.3 i .. .. .. ..

51 Kazakhstan 0.980 1 0.807 0.823 77.7 69.2 15.8 15.1 10.9 i 11.9 i 16,791 29,296

52 Russian Federation 1.007 1 0.823 0.817 77.8 67.1 15.3 14.8 11.9 i 12.1 i 19,694 33,640

53 Belarus 1.007 1 0.824 0.819 79.6 69.7 15.7 15.2 12.2 j 12.4 j 14,911 22,721

54 Turkey 0.924 4 0.784 0.848 80.6 74.7 16.0 f 17.1 f 7.3 9.0 17,854 37,807

55 Uruguay 1.016 1 0.814 0.801 81.5 74.1 17.1 15.1 9.2 8.6 15,445 25,008

56 Bulgaria 0.995 1 0.813 0.817 78.7 71.6 14.6 14.2 11.5 11.2 18,453 28,483

57 Panama 1.019 1 0.826 0.811 81.8 75.4 13.5 12.4 11.2 h 10.0 h 24,050 35,049

58 Bahamas .. .. .. .. 76.1 71.7 .. .. 11.7 11.4 27,560 40,295

58 Barbados 1.008 1 0.816 0.809 80.5 77.8 16.8 14.0 11.0 k 10.3 k 12,656 17,370
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60 Oman 0.936 3 0.768 0.821 80.3 76.1 15.0 13.7 10.6 i 9.4 i 7,959 35,201

61 Georgia 0.980 1 0.800 0.817 78.1 69.3 15.5 15.0 13.2 13.1 9,475 19,864

62 Costa Rica 0.981 1 0.802 0.818 82.9 77.7 16.4 15.4 8.9 8.6 13,476 23,501

62 Malaysia 0.972 2 0.797 0.821 78.3 74.2 14.0 13.3 10.3 10.5 20,825 33,877

64 Kuwait 0.983 1 0.793 0.807 76.6 74.8 15.2 13.2 8.0 6.8 31,698 75,840 e

64 Serbia 0.977 1 0.797 0.815 78.6 73.4 15.3 14.2 10.8 11.6 13,990 20,525

66 Mauritius 0.976 1 0.791 0.811 78.5 71.7 15.7 14.4 9.4 h 9.7 h 15,870 34,898

High human development

67 Seychelles .. .. .. .. 77.4 69.9 15.3 13.1 9.9 l 10.1 l .. ..

67 Trinidad and Tobago 1.003 1 0.796 0.793 76.2 70.9 14.0 i 12.0 i 11.1 h 10.9 h 20,482 32,121

69 Albania 0.967 2 0.780 0.807 80.2 77.0 15.5 14.0 9.7 m 10.6 m 11,004 16,885

70 Cuba 0.944 3 0.754 0.799 80.8 76.8 14.7 13.9 11.2 i 11.8 i 5,714 11,567

70 Iran (Islamic Republic of) 0.866 5 0.709 0.819 77.9 75.6 14.6 15.0 10.3 10.4 4,084 20,637

72 Sri Lanka 0.955 2 0.759 0.794 80.3 73.6 14.5 13.8 10.6 10.6 7,433 18,423

73 Bosnia and Herzegovina 0.937 3 0.753 0.803 79.9 74.9 14.1 l 13.5 l 8.9 10.9 10,567 19,357

74 Grenada .. .. .. .. 75.0 70.1 17.0 16.2 .. .. .. ..

74 Mexico 0.960 2 0.760 0.792 77.9 72.2 15.0 14.6 8.6 8.9 12,765 25,838

74 Saint Kitts and Nevis .. .. .. .. .. .. 14.0 i 13.7 i .. .. .. ..

74 Ukraine 1.000 1 0.776 0.776 76.8 67.1 15.3 i 14.9 i 11.3 k 11.3 k 10,088 16,840

78 Antigua and Barbuda .. .. .. .. 78.1 75.9 13.2 i 12.1 i .. .. .. ..

79 Peru 0.957 2 0.759 0.793 79.5 74.1 14.9 15.1 9.1 10.3 9,889 14,647

79 Thailand 1.008 1 0.782 0.776 80.9 73.5 15.8 i 14.7 i 7.7 8.2 15,924 19,737

81 Armenia 0.982 1 0.766 0.780 78.5 71.3 13.6 12.6 11.3 11.3 9,737 18,574

82 North Macedonia 0.952 2 0.753 0.791 77.8 73.8 13.8 13.4 9.4 j 10.2 j 11,698 20,027

83 Colombia 0.989 1 0.761 0.770 80.0 74.5 14.7 14.1 8.6 8.3 11,594 17,018

84 Brazil 0.993 1 0.760 0.765 79.6 72.2 15.8 15.1 8.2 7.7 10,535 18,120

85 China 0.957 2 0.744 0.777 79.2 74.8 14.0 i 14.0 i 7.7 h 8.4 h 12,633 19,308

86 Ecuador 0.967 2 0.743 0.768 79.8 74.3 14.9 i 14.3 i 8.7 8.9 7,874 14,211

86 Saint Lucia 0.985 1 0.752 0.763 77.6 74.9 14.7 i 13.3 i 8.8 i 8.2 i 11,476 17,851

88 Azerbaijan 0.943 3 0.730 0.774 75.5 70.5 13.0 i 12.8 i 10.2 10.9 8,919 18,664

88 Dominican Republic 0.999 1 0.759 0.760 77.4 71.0 15.0 13.5 8.8 i 8.3 i 12,449 22,740

90 Moldova (Republic of) 1.014 1 0.754 0.744 76.2 67.6 11.8 11.3 11.8 11.6 11,994 15,477

91 Algeria 0.858 5 0.671 0.782 78.1 75.7 14.8 14.4 7.7 j 8.3 j 3,296 18,891

92 Lebanon 0.892 5 0.691 0.774 80.9 77.1 11.1 11.5 8.5 n 8.9 n 6,078 23,124

93 Fiji .. .. .. .. 69.3 65.7 .. .. 11.0 10.8 8,317 17,577

94 Dominica .. .. .. .. .. .. .. .. .. .. .. ..

95 Maldives 0.923 4 0.698 0.756 80.8 77.5 12.3 m 12.1 m 7.0 m 7.0 m 7,908 22,931

95 Tunisia 0.900 4 0.689 0.766 78.7 74.7 15.8 14.3 6.5 8.0 4,587 16,341

97 Saint Vincent and the Grenadines 0.965 2 0.724 0.750 75.1 70.3 14.2 i 14.0 i 8.9 i 8.7 i 8,880 15,776

97 Suriname 0.985 1 0.729 0.740 75.1 68.5 13.8 12.5 9.4 j 9.1 j 9,504 19,093

99 Mongolia 1.023 1 0.744 0.727 74.1 65.8 14.8 i 13.7 i 10.7 j 9.7 j 8,756 12,981

100 Botswana 0.998 1 0.734 0.735 72.4 66.5 13.0 i 12.7 i 9.5 k 9.7 k 15,276 17,677

101 Jamaica 0.994 1 0.730 0.735 76.1 72.9 13.9 i 12.4 i 10.2 i 9.3 i 7,501 11,163

102 Jordan 0.875 5 0.664 0.758 76.3 72.8 11.6 m 11.1 m 10.3 h 10.7 h 3,324 16,234

103 Paraguay 0.966 2 0.714 0.739 76.4 72.3 13.0 j 12.4 j 8.5 8.5 8,855 15,483

104 Tonga 0.950 3 0.702 0.739 72.9 69.0 14.6 i 14.0 i 11.3 h 11.2 h 4,311 8,416

105 Libya 0.976 1 0.713 0.731 76.0 70.1 13.1 n 12.6 n 8.5 k 7.2 k 9,249 21,999

106 Uzbekistan 0.939 3 0.695 0.740 73.8 69.6 11.9 12.2 11.6 12.0 5,064 9,230

107 Bolivia (Plurinational State of) 0.945 3 0.696 0.737 74.5 68.7 14.2 o 14.2 o 8.3 9.8 6,481 10,610

107 Indonesia 0.940 3 0.694 0.738 74.0 69.6 13.7 13.5 7.8 8.6 7,902 14,966

107 Philippines 1.007 1 0.720 0.715 75.5 67.3 13.5 12.8 9.6 9.2 7,843 11,694

110 Belize 0.976 1 0.706 0.723 77.8 71.7 13.4 12.8 9.9 j 9.9 j 4,896 7,881

111 Samoa .. .. .. .. 75.5 71.3 13.2 i 12.3 i .. .. 4,054 8,410

111 Turkmenistan .. .. .. .. 71.7 64.7 10.9 i 11.5 i .. .. 10,493 19,461

113 Venezuela (Bolivarian Republic of) 1.009 1 0.712 0.706 76.0 68.3 13.8 i 11.8 i 10.6 10.0 5,173 8,973

114 South Africa 0.986 1 0.702 0.712 67.7 60.7 14.2 13.4 10.0 10.3 9,248 15,095

115 Palestine, State of 0.870 5 0.638 0.733 75.8 72.4 14.3 12.6 8.9 9.4 2,045 10,666

116 Egypt 0.882 5 0.652 0.739 74.4 69.7 13.3 13.3 6.8 h 8.1 h 4,753 18,039

117 Marshall Islands .. .. .. .. .. .. .. .. 10.7 i 11.1 i .. ..

117 Viet Nam 0.997 1 0.703 0.705 79.5 71.3 12.9 i 12.5 i 8.0 h 8.6 h 6,644 8,224
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119 Gabon 0.916 4 0.670 0.731 68.7 64.4 12.6 n 13.4 n 7.8 h 9.6 h 9,925 17,791

Medium human development

120 Kyrgyzstan 0.957 2 0.677 0.707 75.6 67.4 13.2 12.7 11.2 j 11.0 j 2,971 6,798

121 Morocco 0.835 5 0.612 0.734 77.9 75.4 13.3 14.1 4.7 h 6.6 h 2,975 11,831

122 Guyana 0.961 2 0.662 0.688 73.1 66.9 11.6 i 11.3 i 8.9 j 8.0 j 5,359 13,512

123 Iraq 0.774 5 0.566 0.731 72.7 68.6 10.4 j 12.2 j 6.0 i 8.6 i 2,427 18,975

124 El Salvador 1.022 1 0.694 0.679 77.8 68.5 11.5 11.7 9.1 7.3 6,471 10,501

125 Tajikistan 0.823 5 0.586 0.712 73.4 68.9 10.7 i 12.6 i 10.2 m 11.3 m 1,440 6,427

126 Cabo Verde 0.974 2 0.655 0.672 76.2 69.5 13.0 12.4 6.0 i 6.6 i 5,453 8,573

127 Guatemala 0.941 3 0.639 0.679 77.2 71.4 10.6 10.9 6.6 6.7 5,451 11,629

128 Nicaragua 1.012 1 0.663 0.655 78.0 70.9 12.6 o 12.1 o 7.2 h 6.6 h 4,656 5,930

129 Bhutan 0.921 4 0.626 0.679 72.2 71.4 13.5 12.8 3.3 4.8 8,117 13,069

130 Namibia 1.007 1 0.648 0.643 66.5 60.7 12.7 i 12.5 i 7.3 h 6.7 h 8,482 10,287

131 India 0.820 5 0.573 0.699 71.0 68.5 12.6 11.7 5.4 i 8.7 i 2,331 10,702

132 Honduras 0.978 1 0.625 0.639 77.6 73.0 10.5 9.6 6.6 6.5 4,173 6,446

133 Bangladesh 0.904 4 0.596 0.660 74.6 70.9 12.0 11.2 5.7 6.9 2,873 7,031

134 Kiribati .. .. .. .. 72.3 64.2 12.2 j 11.4 j .. .. .. ..

135 Sao Tome and Principe 0.906 4 0.590 0.651 72.8 68.0 12.8 i 12.6 i 5.8 i 7.1 i 2,462 5,439

136 Micronesia (Federated States of) .. .. .. .. 69.6 66.2 .. .. .. .. .. ..

137 Lao People’s Democratic Republic 0.927 3 0.589 0.636 69.7 66.1 10.7 11.3 4.9 h 5.7 h 5,801 9,013

138 Eswatini (Kingdom of) 0.996 1 0.609 0.611 64.8 56.0 11.8 i 11.9 i 6.3 j 7.2 j 7,011 8,863

138 Ghana 0.911 4 0.582 0.639 65.2 63.0 11.4 11.6 6.6 h 8.1 h 4,073 6,432

140 Vanuatu .. .. .. .. 72.2 69.0 11.5 n 12.0 n .. .. 2,406 3,784

141 Timor-Leste 0.942 3 0.587 0.623 71.6 67.5 12.2 i 13.0 i 3.8 m 5.6 m 4,486 4,395

142 Nepal 0.933 3 0.581 0.623 72.2 69.3 13.0 12.6 4.3 h 5.8 h 2,910 4,108

143 Kenya 0.937 3 0.581 0.620 69.0 64.3 11.0 m 11.7 m 6.0 h 7.2 h 3,666 4,829

144 Cambodia 0.922 4 0.570 0.618 71.9 67.5 11.0 m 11.9 m 4.2 h 5.8 h 3,697 4,822

145 Equatorial Guinea .. .. .. .. 59.9 57.7 .. .. 4.2 l 7.6 l 9,949 17,135

146 Zambia 0.958 2 0.569 0.593 66.9 60.8 10.7 m 11.6 m 6.3 m 8.2 m 3,380 3,270

147 Myanmar 0.954 2 0.564 0.592 70.1 64.0 10.9 10.5 5.0 m 4.9 m 3,174 6,881

148 Angola 0.903 4 0.552 0.611 64.0 58.4 11.0 m 12.7 m 4.0 m 6.4 m 5,205 7,022

149 Congo 0.929 3 0.555 0.598 66.0 63.1 11.6 n 11.9 n 6.1 k 7.5 k 2,500 3,259

150 Zimbabwe 0.931 3 0.550 0.590 62.9 59.8 10.5 j 11.5 j 8.1 8.9 2,375 2,985

151 Solomon Islands .. .. .. .. 74.9 71.3 9.7 i 10.7 i .. .. 1,974 2,523

151 Syrian Arab Republic 0.829 5 0.492 0.593 78.1 67.9 8.9 i 8.8 i 4.6 n 5.6 n 989 6,225

153 Cameroon 0.864 5 0.521 0.603 60.6 58.0 11.3 12.9 4.7 j 8.0 j 2,973 4,189

154 Pakistan 0.745 5 0.456 0.612 68.3 66.3 7.6 8.9 3.8 6.3 1,393 8,412

155 Papua New Guinea .. .. .. .. 65.8 63.3 .. .. 4.0 h 5.3 h 3,767 4,814

156 Comoros 0.891 5 0.519 0.583 66.1 62.6 11.1 11.4 4.0 n 6.0 n 2,300 3,885

Low human development

157 Mauritania 0.864 5 0.500 0.579 66.5 63.3 8.7 8.5 3.8 h 5.6 h 2,782 7,468

158 Benin 0.855 5 0.502 0.587 63.3 60.2 11.4 13.8 2.4 m 5.5 m 2,837 3,673

159 Uganda 0.863 5 0.503 0.582 65.6 61.0 10.6 m 12.2 m 4.9 m 7.6 m 1,591 2,671

160 Rwanda 0.945 3 0.528 0.558 71.1 66.8 11.2 11.2 4.0 i 4.9 i 1,876 2,444

161 Nigeria 0.881 5 0.504 0.572 55.6 53.8 9.4 m 10.6 m 5.7 m 7.7 m 4,107 5,692

162 Côte d’Ivoire 0.811 5 0.476 0.586 59.1 56.6 9.0 10.9 4.2 h 6.4 h 2,561 7,531

163 Tanzania (United Republic of) 0.948 3 0.514 0.542 67.2 63.6 8.2 8.0 5.8 h 6.4 h 2,222 2,978

164 Madagascar 0.952 2 0.513 0.539 68.7 65.4 10.2 10.2 6.4 n 5.8 n 1,273 1,921

165 Lesotho 1.014 1 0.529 0.522 57.6 51.2 11.7 i 10.9 i 7.2 j 5.8 j 2,471 3,849

166 Djibouti .. .. .. .. 69.4 65.1 6.7 i 6.9 i .. .. 4,151 7,077

167 Togo 0.822 5 0.464 0.565 61.9 60.2 11.5 13.8 3.5 j 6.7 j 1,220 1,989

168 Senegal 0.870 5 0.475 0.546 69.9 65.8 8.9 8.2 1.9 i 4.6 i 2,271 4,401

169 Afghanistan 0.659 5 0.391 0.593 66.4 63.4 7.7 12.5 1.9 h 6.0 h 819 3,566

170 Haiti 0.875 5 0.473 0.540 66.2 61.8 9.0 i 10.4 i 4.3 m 6.6 m 1,410 2,016

170 Sudan 0.860 5 0.466 0.542 67.2 63.5 7.7 i 8.3 i 3.3 h 4.2 h 1,981 5,679

172 Gambia 0.846 5 0.448 0.530 63.5 60.7 10.0 m 9.8 m 3.3 j 4.6 j 1,145 3,207

173 Ethiopia 0.837 5 0.442 0.527 68.5 64.7 8.3 i 9.3 i 1.7 m 4.3 m 1,642 2,771

174 Malawi 0.986 1 0.493 0.500 67.4 61.1 11.2 i 11.3 i 6.9 h 5.2 h 838 1,237

175 Congo (Democratic Republic of the) 0.845 5 0.439 0.520 62.2 59.1 8.6 i 10.8 i 5.3 8.4 907 1,218

175 Guinea-Bissau .. .. .. .. 60.2 56.3 .. .. .. .. 1,647 2,361
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175 Liberia 0.890 5 0.453 0.509 65.5 62.7 9.2 n 10.4 n 3.5 h 6.2 h 1,242 1,275

178 Guinea 0.817 5 0.428 0.524 62.1 60.9 8.0 j,m 10.8 j,m 1.5 m 4.2 m 2,266 2,554

179 Yemen 0.488 5 0.270 0.553 67.8 64.4 7.4 i 10.2 i 2.9 h 5.1 h 186 2,980

180 Eritrea .. .. .. .. 68.6 64.2 4.6 i 5.4 i .. .. 2,275 3,309

181 Mozambique 0.912 4 0.435 0.476 63.7 57.8 9.5 10.5 2.7 i 4.5 i 1,131 1,377

182 Burkina Faso 0.867 5 0.418 0.482 62.3 60.7 9.1 9.4 1.1 m 2.3 m 1,541 2,727

182 Sierra Leone 0.884 5 0.423 0.479 55.5 53.9 9.7 i 10.6 i 2.9 h 4.5 h 1,470 1,867

184 Mali 0.821 5 0.388 0.473 60.1 58.5 6.8 8.1 1.7 j 3.0 j 1,516 3,019

185 Burundi 0.999 1 0.432 0.432 63.4 59.8 11.0 11.1 2.6 m 4.1 m 866 640

185 South Sudan 0.842 5 0.384 0.456 59.4 56.4 3.5 n 5.9 n 3.9 n 5.2 n 1,759 2,247

187 Chad 0.764 5 0.342 0.448 55.7 52.8 5.9 8.8 1.3 m 3.8 m 1,244 1,868

188 Central African Republic 0.801 5 0.351 0.438 55.5 51.1 6.2 i 8.9 i 3.0 h 5.6 h 792 1,197

189 Niger 0.724 5 0.321 0.443 63.6 61.3 5.7 7.2 1.4 i 2.8 i 536 1,859

Other countries or territories

Korea (Democratic People’s Rep. of) .. .. .. .. 75.7 68.6 10.4 i 11.1 i .. .. .. ..

Monaco .. .. .. .. .. .. .. .. .. .. .. ..

Nauru .. .. .. .. .. .. 11.8 i 10.8 i .. .. .. ..

San Marino .. .. .. .. .. .. 12.8 13.3 .. .. .. ..

Somalia .. .. .. .. 59.1 55.7 .. .. .. .. .. ..

Tuvalu .. .. .. .. .. .. .. .. .. .. .. ..

Human development groups

Very high human development 0.981 — 0.886 0.903 82.4 76.8 16.6 16.0 12.0 12.2 33,668 55,720

High human development 0.961 — 0.736 0.766 78.0 72.8 14.1 13.9 8.2 8.7 10,529 17,912

Medium human development 0.835 — 0.567 0.679 70.8 67.9 11.7 11.4 5.3 8.1 2,530 9,598

Low human development 0.861 — 0.474 0.551 63.0 59.9 8.7 10.1 3.9 6.0 2,043 3,446

Developing countries 0.919 — 0.659 0.717 73.4 69.3 12.2 12.3 6.9 8.3 6,923 14,136

Regions

Arab States 0.856 — 0.636 0.743 73.9 70.4 11.9 12.4 6.5 8.1 5,092 23,923
East Asia and the Pacific 0.961 — 0.731 0.760 78.0 73.1 13.7 13.6 7.7 8.4 11,485 17,827

Europe and Central Asia 0.953 — 0.768 0.806 77.7 71.1 14.5 14.8 9.9 10.7 12,373 23,801

Latin America and the Caribbean 0.979 — 0.755 0.772 78.7 72.4 15.0 14.3 8.8 8.7 10,708 19,046

South Asia 0.824 — 0.570 0.692 71.3 68.7 11.9 11.5 5.5 8.4 2,393 10,416

Sub-Saharan Africa 0.894 — 0.516 0.577 63.3 59.8 9.5 10.6 4.9 6.7 2,937 4,434

Least developed countries 0.874 — 0.500 0.572 67.3 63.5 9.4 10.4 4.1 5.8 2,033 3,846

Small island developing states 0.959 — 0.718 0.749 74.1 70.0 12.9 12.7 8.5 9.2 12,281 21,334
Organisation for Economic Co-operation 
and Development 0.978 — 0.887 0.907 82.9 77.7 16.6 16.0 11.9 12.1 34,593 55,679
World 0.943 — 0.714 0.757 75.0 70.6 12.7 12.7 8.1 9.2 12,063 21,323
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Notes 

a Because disaggregated income data are not avail-
able, data are crudely estimated. See Definitions and 
Technical note 3 at http://hdr.undp.org/sites/default/
files/hdr2020_ technical_notes.pdf for details on how 
the Gender Development Index is calculated.

b Countries are divided into five groups by absolute 
deviation from gender parity in HDI values.

c Data refer to 2019 or the most recent year available.

d In calculating the HDI value, expected years of school-
ing is capped at 18 years.

e In calculating the male HDI value, estimated gross 
national income per capita is capped at $75,000.

f Based on data from OECD (2019b).

g Updated by HDRO based on data from Eurostat (2019).

h Based on projections from Barro and Lee (2018).

i Updated by HDRO based on data from UNESCO Insti-
tute for Statistics (2020).

j Updated by HDRO based on data from United Nations 
Children’s Fund (UNICEF) Multiple Indicator Cluster 
Surveys for 2006–2019.

k Updated by HDRO using projections from Barro and 
Lee (2018).

l Based on data from the national statistical office.

m Updated by HDRO based on data from ICF Macro 
Demographic and Health Surveys for 2006–2019.

n Based on cross-country regression.

o Updated by HDRO based on data from  CEDLAS and 
World Bank (2020).

Definitions

Gender Development Index: Ratio of female to male HDI 
values. See Technical note 3 at http://hdr.undp.org/sites/ 
default/files/hdr2020_technical_notes.pdf for details on how 
the Gender Development Index is calculated.

Gender Development Index groups: Countries are divided 
into five groups by absolute deviation from gender parity in 
HDI values. Group 1 comprises countries with high equality in 
HDI achievements between women and men (absolute de-
viation of less than 2.5 percent), group 2 comprises countries 
with medium to high equality in HDI achievements between 
women and men (absolute deviation of 2.5–5 percent), 
group 3 comprises countries with medium equality in HDI 
achievements between women and men (absolute devia-
tion of 5–7.5 percent), group 4 comprises countries with me-
dium to low equality in HDI achievements between women 
and men (absolute deviation of 7.5–10 percent) and group 5 
comprises countries with low equality in HDI achievements 
between women and men (absolute deviation from gender 
parity of more than 10 percent).

Human Development Index (HDI): A composite index measur-
ing average achievement in three basic dimensions of hu-
man development—a long and healthy life, knowledge and 
a decent standard of living. See Technical note 1 at http://hdr.
undp.org/sites/default/files/hdr2020_technical_notes.pdf for 
details on how the HDI is calculated.

Life expectancy at birth: Number of years a newborn infant 
could expect to live if prevailing patterns of age-specific mor-
tality rates at the time of birth stay the same throughout the 
infant’s life.

Expected years of schooling: Number of years of schooling 
that a child of school entrance age can expect to receive if 
prevailing patterns of age- specific enrolment rates persist 
throughout the child’s life.

Mean years of schooling: Average number of years of educa-
tion received by people ages 25 and older, converted from 
educational attainment levels using official durations of 
each level.

Estimated gross national income per capita: Derived from 
the ratio of female to male wages, female and male shares 
of economically active population and gross national income 
(in 2017 purchasing power parity terms). See Technical note 3 
at http://hdr.undp.org/sites/default/files/hdr2020_technical 
_notes.pdf for details.

Main data sources

Column 1: Calculated based on data in columns 3 and 4.

Column 2: Calculated based on data in column 1.

Columns 3 and 4: HDRO calculations based on data from 
UNDESA (2019a), UNESCO Institute for Statistics (2020), Bar-
ro and Lee (2018), World Bank (2020a), ILO (2020) and IMF 
(2020).

Columns 5 and 6: UNDESA (2019a).

Columns 7 and 8: UNESCO Institute for Statistics (2020), ICF 
Macro Demographic and Health Surveys, UNICEF Multiple 
Indicator Cluster Surveys and OECD (2019b).

Columns 9 and 10: UNESCO Institute for Statistics (2020), 
Barro and Lee (2018), ICF Macro Demographic and Health 
Surveys, UNICEF Multiple Indicator Cluster Surveys and 
OECD (2019b).

Columns 11 and 12: HDRO calculations based on ILO (2020), 
UNDESA (2019a), World Bank (2020a), United Nations Statis-
tics Division (2020b) and IMF (2020).
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Gender Inequality Index

HDI RANK

SDG 3.1 SDG 3.7 SDG 5.5 SDG 4.4

Gender Inequality Index
Maternal 

mortality ratio
Adolescent 
birth rate

Share of seats 
in parliament

Population with at least some 
secondary education Labour force participation ratea

Value Rank
(deaths per 

100,000 live births)
(births per 1,000 

women ages 15–19)
(% held 

by women)

(% ages 25 and older) (% ages 15 and older)

Female Male Female Male

2019 2019 2017 2015–2020b 2019 2015–2019c 2015–2019c 2019 2019

Very high human development

1 Norway 0.045 6 2 5.1 40.8 95.4 94.9 60.4 67.2

2 Ireland 0.093 23 5 7.5 24.3 81.9 d 79.9 d 56.0 68.4

2 Switzerland 0.025 1 5 2.8 38.6 95.6 96.8 62.9 73.8

4 Hong Kong, China (SAR) .. .. .. 2.7 .. 77.1 82.9 54.0 67.5

4 Iceland 0.058 9 4 6.3 38.1 100.0 d 100.0 d 70.8 79.2

6 Germany 0.084 20 7 8.1 31.6 95.9 96.3 55.3 66.6

7 Sweden 0.039 3 4 5.1 47.3 89.3 89.5 61.4 67.8

8 Australia 0.097 25 6 11.7 36.6 91.0 90.9 60.3 70.9

8 Netherlands 0.043 4 5 3.8 33.8 87.6 90.3 58.3 69.1

10 Denmark 0.038 2 4 4.1 39.1 91.2 90.9 58.2 66.3

11 Finland 0.047 7 3 5.8 47.0 100.0 100.0 55.5 62.8

11 Singapore 0.065 12 8 3.5 23.0 78.1 85.1 62.0 78.3

13 United Kingdom 0.118 31 7 13.4 28.9 78.0 79.3 57.6 68.1

14 Belgium 0.043 4 5 4.7 43.3 84.7 88.4 48.6 58.7

14 New Zealand 0.123 33 9 19.3 40.8 97.4 d 96.9 d 64.8 75.3

16 Canada 0.080 19 10 8.4 33.2 100.0 100.0 60.8 69.4

17 United States 0.204 46 19 19.9 23.7 96.1 96.0 56.1 68.2

18 Austria 0.069 14 5 7.3 38.5 100.0 99.8 55.1 66.6

19 Israel 0.109 26 3 9.6 23.3 87.9 90.7 59.7 68.5

19 Japan 0.094 24 5 3.8 14.5 95.3 e 92.3 e 52.7 71.3

19 Liechtenstein .. .. .. .. 12.0 .. .. .. ..

22 Slovenia 0.063 10 7 3.8 22.3 97.2 98.3 53.4 63.4

23 Korea (Republic of) 0.064 11 11 1.4 16.7 80.4 95.5 52.9 73.1

23 Luxembourg 0.065 12 5 4.7 25.0 100.0 100.0 54.9 63.7

25 Spain 0.070 16 4 7.7 41.9 75.4 80.2 51.9 63.4

26 France 0.049 8 8 4.7 36.9 81.7 86.8 50.8 59.9

27 Czechia 0.136 36 3 12.0 20.6 100.0 99.9 52.9 68.5

28 Malta 0.175 40 6 12.9 14.9 78.7 85.6 46.0 67.1

29 Estonia 0.086 21 9 7.7 29.7 100.0 100.0 57.1 71.0

29 Italy 0.069 14 2 5.2 35.3 75.9 83.4 40.8 59.0

31 United Arab Emirates 0.079 18 3 6.5 50.0 76.0 81.0 52.4 93.4

32 Greece 0.116 29 3 7.2 20.7 62.0 73.2 44.2 59.8

33 Cyprus 0.086 21 6 4.6 17.9 79.9 83.8 57.8 68.3

34 Lithuania 0.124 34 8 10.9 21.3 94.3 97.4 56.5 67.7

35 Poland 0.115 28 2 10.5 27.9 83.1 88.5 48.6 65.5

36 Andorra .. .. .. .. 46.4 71.5 73.3 .. ..

37 Latvia 0.176 41 19 16.2 30.0 100.0 d 100.0 d 55.7 68.4

38 Portugal 0.075 17 8 8.4 38.7 53.9 54.8 54.2 64.1

39 Slovakia 0.191 45 5 25.7 20.0 99.2 100.0 52.2 67.4

40 Hungary 0.233 51 12 24.0 12.6 96.4 98.4 48.5 65.5

40 Saudi Arabia 0.252 56 17 7.3 19.9 64.8 72.4 22.1 78.4

42 Bahrain 0.212 49 14 13.4 18.8 68.1 74.3 45.0 87.2

43 Chile 0.247 55 13 41.1 22.7 77.8 81.1 51.8 74.0

43 Croatia 0.116 29 8 8.7 20.5 94.6 97.4 45.4 57.5

45 Qatar 0.185 43 9 9.9 9.8 76.1 66.2 56.8 94.7

46 Argentina 0.328 75 39 62.8 39.9 59.2 54.8 50.7 72.7

47 Brunei Darussalam 0.255 60 31 10.3 9.1 69.5 e 70.7 e 57.8 71.0

48 Montenegro 0.109 26 6 9.3 28.4 88.0 f 98.2 f 46.5 62.8

49 Romania 0.276 61 19 36.2 19.6 88.2 93.6 45.3 64.7

50 Palau .. .. .. .. 13.8 96.9 97.3 .. ..

51 Kazakhstan 0.190 44 10 29.8 22.1 99.3 99.6 62.7 75.5

52 Russian Federation 0.225 50 17 20.7 16.5 96.3 95.7 54.8 70.2

53 Belarus 0.118 31 2 14.5 34.9 87.2 f 92.5 f 57.7 71.8

54 Turkey 0.306 68 17 26.6 17.4 50.2 72.2 34.0 72.6

55 Uruguay 0.288 62 17 58.7 20.9 58.8 54.6 55.6 73.3

56 Bulgaria 0.206 48 10 39.9 25.8 94.4 96.4 49.2 62.0

57 Panama 0.407 94 52 81.8 21.1 74.8 g 68.6 g 53.4 79.9

58 Bahamas 0.341 77 70 30.0 21.8 88.0 91.0 68.1 81.6

58 Barbados 0.252 56 27 33.6 29.4 94.6 g 92.2 g 61.7 69.1

60 Oman 0.306 68 19 13.1 9.9 73.4 63.7 31.0 89.9
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HDI RANK

SDG 3.1 SDG 3.7 SDG 5.5 SDG 4.4

Gender Inequality Index
Maternal 

mortality ratio
Adolescent 
birth rate

Share of seats 
in parliament

Population with at least some 
secondary education Labour force participation ratea

Value Rank
(deaths per 

100,000 live births)
(births per 1,000 

women ages 15–19)
(% held 

by women)

(% ages 25 and older) (% ages 15 and older)

Female Male Female Male

2019 2019 2017 2015–2020b 2019 2015–2019c 2015–2019c 2019 2019

61 Georgia 0.331 76 25 46.4 14.8 97.2 98.6 57.4 80.8

62 Costa Rica 0.288 62 27 53.5 45.6 55.4 53.3 48.1 76.2

62 Malaysia 0.253 59 29 13.4 15.5 72.2 76.5 50.7 77.1

64 Kuwait 0.242 53 12 8.2 4.6 56.6 49.1 49.7 87.5

64 Serbia 0.132 35 12 14.7 37.7 86.3 93.6 47.4 62.8

66 Mauritius 0.347 78 61 25.7 20.0 65.8 e 68.5 e 45.2 72.0

High human development

67 Seychelles .. .. 53 62.1 21.2 .. .. .. ..

67 Trinidad and Tobago 0.323 73 67 30.1 32.9 74.5 e 71.2 e 50.1 70.2

69 Albania 0.181 42 15 19.6 29.5 93.7 h 92.5 h 46.7 64.6

70 Cuba 0.304 67 36 51.6 53.2 85.8 e 89.1 e 40.7 66.8

70 Iran (Islamic Republic of) 0.459 113 16 40.6 5.9 67.4 72.8 17.5 71.5

72 Sri Lanka 0.401 90 36 20.9 5.3 79.2 81.0 35.4 74.6

73 Bosnia and Herzegovina 0.149 38 10 9.6 21.1 74.0 89.3 35.4 58.1

74 Grenada .. .. 25 29.2 39.3 .. .. .. ..

74 Mexico 0.322 71 33 60.4 48.4 62.2 64.2 44.2 78.5

74 Saint Kitts and Nevis .. .. .. .. 13.3 .. .. .. ..

74 Ukraine 0.234 52 19 23.7 20.5 94.0 g 95.2 g 46.7 63.1

78 Antigua and Barbuda .. .. 42 42.8 31.4 .. .. .. ..

79 Peru 0.395 87 88 56.9 30.0 58.9 69.4 70.3 85.1

79 Thailand 0.359 80 37 44.9 14.1 43.5 48.6 59.2 76.1

81 Armenia 0.245 54 26 21.5 23.5 97.3 97.2 47.1 65.9

82 North Macedonia 0.143 37 7 15.7 39.2 41.8 f 57.7 f 43.0 67.3

83 Colombia 0.428 101 83 66.7 19.6 55.7 53.0 57.3 80.9

84 Brazil 0.408 95 60 59.1 15.0 61.6 58.3 54.2 74.1

85 China 0.168 39 29 7.6 24.9 76.0 e 83.3 e 60.5 75.3

86 Ecuador 0.384 86 59 79.3 38.0 52.5 53.3 55.2 81.1

86 Saint Lucia 0.401 90 117 40.5 20.7 49.2 42.1 59.5 75.0

88 Azerbaijan 0.323 73 26 55.8 16.8 93.9 97.5 63.4 69.7

88 Dominican Republic 0.455 112 95 94.3 24.3 59.7 56.1 51.4 77.4

90 Moldova (Republic of) 0.204 46 19 22.4 25.7 96.6 98.1 40.5 46.0

91 Algeria 0.429 103 112 10.1 21.5 39.1 f 38.9 f 14.6 67.4

92 Lebanon 0.411 96 29 14.5 4.7 54.3 i 55.6 i 22.9 71.4

93 Fiji 0.370 84 34 49.4 19.6 79.4 78.2 38.5 76.5

94 Dominica .. .. .. .. 25.0 .. .. .. ..

95 Maldives 0.369 82 53 7.8 4.6 45.4 h 49.6 h 41.6 84.2

95 Tunisia 0.296 65 43 7.8 22.6 42.4 54.6 23.8 69.4

97 Saint Vincent and the Grenadines .. .. 68 49.0 13.0 .. .. 54.4 77.0

97 Suriname 0.436 105 120 61.7 31.4 61.5 f 60.1 f 38.8 63.7

99 Mongolia 0.322 71 45 31.0 17.3 91.5 f 86.1 f 53.3 66.4

100 Botswana 0.465 116 144 46.1 10.8 89.6 g 90.9 g 65.4 76.9

101 Jamaica 0.396 88 80 52.8 19.0 70.0 62.4 59.8 72.5

102 Jordan 0.450 109 46 25.9 15.4 82.2 e 86.1 e 14.4 63.7

103 Paraguay 0.446 107 84 70.5 16.8 49.2 51.2 59.2 84.6

104 Tonga 0.354 79 52 14.7 7.4 94.0 g 93.4 g 45.7 74.3

105 Libya 0.252 56 72 5.8 16.0 70.5 g 45.1 g 33.9 65.3

106 Uzbekistan 0.288 62 29 23.8 16.4 99.9 100.0 52.4 78.1

107 Bolivia (Plurinational State of) 0.417 98 155 64.9 51.8 53.1 59.5 63.2 80.5

107 Indonesia 0.480 121 177 47.4 17.4 46.8 55.1 53.1 81.9

107 Philippines 0.430 104 121 54.2 28.0 75.6 e 72.4 e 46.1 73.3

110 Belize 0.415 97 36 68.5 11.1 79.0 f 78.9 f 49.9 80.6

111 Samoa 0.360 81 43 23.9 10.0 79.1 i 71.6 i 31.1 55.5

111 Turkmenistan .. .. 7 24.4 25.0 .. .. 51.4 78.3

113 Venezuela (Bolivarian Republic of) 0.479 119 125 85.3 22.2 71.7 66.6 45.4 74.9

114 South Africa 0.406 93 119 67.9 45.3 j 75.0 78.2 49.6 62.7

115 Palestine, State of .. .. 27 52.8 .. 63.5 64.9 17.7 69.5

116 Egypt 0.449 108 37 53.8 14.9 73.5 e 72.5 e 21.9 70.9

117 Marshall Islands .. .. .. .. 6.1 91.6 92.5 .. ..

117 Viet Nam 0.296 65 43 30.9 26.7 66.4 e 78.2 e 72.7 82.4

119 Gabon 0.525 128 252 96.2 17.9 66.2 e 50.6 e 43.5 61.8
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HDI RANK

SDG 3.1 SDG 3.7 SDG 5.5 SDG 4.4

Gender Inequality Index
Maternal 

mortality ratio
Adolescent 
birth rate

Share of seats 
in parliament

Population with at least some 
secondary education Labour force participation ratea

Value Rank
(deaths per 

100,000 live births)
(births per 1,000 

women ages 15–19)
(% held 

by women)

(% ages 25 and older) (% ages 15 and older)

Female Male Female Male

2019 2019 2017 2015–2020b 2019 2015–2019c 2015–2019c 2019 2019

Medium human development

120 Kyrgyzstan 0.369 82 60 32.8 19.2 99.1 e 98.3 e 44.8 75.7

121 Morocco 0.454 111 70 31.0 18.4 29.1 e 36.0 e 21.5 70.1

122 Guyana 0.462 115 169 74.4 31.9 70.9 e 56.4 e 43.9 68.5

123 Iraq 0.577 146 79 71.7 25.2 39.5 56.5 11.6 74.2

124 El Salvador 0.383 85 46 69.5 31.0 39.9 46.4 45.3 75.7

125 Tajikistan 0.314 70 17 57.1 20.0 93.3 h 95.7 h 31.3 52.8

126 Cabo Verde 0.397 89 58 73.8 23.6 28.8 31.2 53.3 67.6

127 Guatemala 0.479 119 95 70.9 19.4 38.6 37.5 39.9 86.3

128 Nicaragua 0.428 101 98 85.0 44.6 48.5 e 46.8 e 49.7 84.2

129 Bhutan 0.421 99 183 20.2 15.3 23.3 31.4 58.9 73.4

130 Namibia 0.440 106 195 63.6 37.0 40.6 e 42.0 e 56.1 63.3

131 India 0.488 123 133 k 13.2 13.5 27.7 l 47.0 l 20.5 76.1

132 Honduras 0.423 100 65 72.9 21.1 32.2 29.6 52.0 85.9

133 Bangladesh 0.537 133 173 83.0 20.6 39.8 47.5 36.3 81.4

134 Kiribati .. .. 92 16.2 6.5 .. .. .. ..

135 Sao Tome and Principe 0.537 133 130 94.6 14.5 31.5 45.8 41.4 74.4

136 Micronesia (Federated States of) .. .. 88 13.9 0.0 m .. .. .. ..

137 Lao People’s Democratic Republic 0.459 113 185 65.4 27.5 35.1 e 46.2 e 76.7 80.2

138 Eswatini (Kingdom of) 0.567 143 437 76.7 12.1 31.3 e 33.9 e 48.5 56.8

138 Ghana 0.538 135 308 66.6 13.1 55.7 e 71.6 e 63.6 71.9

140 Vanuatu .. .. 72 49.4 0.0 m .. .. 61.0 78.8

141 Timor-Leste .. .. 142 33.8 38.5 .. .. 61.9 72.7

142 Nepal 0.452 110 186 65.1 33.5 29.3 e 44.2 e 82.8 85.1

143 Kenya 0.518 126 342 75.1 23.3 29.8 e 37.3 e 72.1 77.3

144 Cambodia 0.474 117 160 50.2 19.3 15.1 e 28.2 e 76.3 88.9

145 Equatorial Guinea .. .. 301 155.6 19.2 .. .. 54.8 67.1

146 Zambia 0.539 137 213 120.1 18.0 38.5 h 54.1 h 70.4 79.1

147 Myanmar 0.478 118 250 28.5 11.6 28.7 e 23.5 e 47.5 77.4

148 Angola 0.536 132 241 150.5 30.0 23.1 h 38.1 h 76.1 78.9

149 Congo 0.570 144 378 112.2 13.6 46.7 g 51.3 g 67.5 71.4

150 Zimbabwe 0.527 129 458 86.1 34.6 59.8 70.8 78.1 89.0

151 Solomon Islands .. .. 104 78.0 4.1 .. .. 82.1 85.6

151 Syrian Arab Republic 0.482 122 31 38.6 13.2 37.1 e 43.4 e 14.4 74.1

153 Cameroon 0.560 141 529 105.8 29.3 32.7 f 41.3 f 71.1 81.1

154 Pakistan 0.538 135 140 38.8 20.0 27.6 45.7 21.9 81.7

155 Papua New Guinea 0.725 161 145 52.7 0.0 m 10.0 e 15.2 e 46.3 48.0

156 Comoros .. .. 273 65.4 6.1 .. .. 36.6 49.9

Low human development

157 Mauritania 0.634 151 766 71.0 20.3 12.7 e 25.0 e 28.9 63.1

158 Benin 0.612 148 397 86.1 7.2 18.3 h 33.9 h 68.8 73.0

159 Uganda 0.535 131 375 118.8 34.9 27.5 h 35.1 h 67.0 73.9

160 Rwanda 0.402 92 248 39.1 55.7 10.9 15.8 83.9 83.4

161 Nigeria .. .. 917 107.3 4.1 .. .. 47.9 57.9

162 Côte d’Ivoire 0.638 153 617 117.6 13.3 17.9 e 34.4 e 48.2 65.5

163 Tanzania (United Republic of) 0.556 140 524 118.4 36.9 12.0 e 16.9 e 79.6 87.3

164 Madagascar .. .. 335 109.6 16.9 .. .. 83.4 88.9

165 Lesotho 0.553 139 544 92.7 23.0 33.0 g 25.5 g 60.2 75.9

166 Djibouti .. .. 248 18.8 26.2 .. .. 50.7 68.8

167 Togo 0.573 145 396 89.1 16.5 27.6 f 54.4 f 76.3 78.9

168 Senegal 0.533 130 315 72.7 41.8 10.3 26.5 35.0 57.5

169 Afghanistan 0.655 157 638 69.0 27.2 13.2 e 36.9 e 21.6 74.7

170 Haiti 0.636 152 480 51.7 2.7 26.9 e 40.0 e 61.9 72.8

170 Sudan 0.545 138 295 64.0 27.5 15.4 e 19.5 e 29.1 68.2

172 Gambia 0.612 148 597 78.2 10.3 31.5 f 44.4 f 51.2 68.0

173 Ethiopia 0.517 125 401 66.7 37.3 11.5 h 22.6 h 73.4 85.8

174 Malawi 0.565 142 349 132.7 22.9 17.6 e 26.1 e 72.6 81.1

175 Congo (Democratic Republic of the) 0.617 150 473 124.2 12.0 36.7 65.8 60.7 66.3

175 Guinea-Bissau .. .. 667 104.8 13.7 .. .. 65.8 78.7

175 Liberia 0.650 156 661 136.0 11.7 18.5 e 40.1 e 72.1 80.6

178 Guinea .. .. 576 135.3 22.8 .. .. 62.7 60.2
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HDI RANK

SDG 3.1 SDG 3.7 SDG 5.5 SDG 4.4

Gender Inequality Index
Maternal 

mortality ratio
Adolescent 
birth rate

Share of seats 
in parliament

Population with at least some 
secondary education Labour force participation ratea

Value Rank
(deaths per 

100,000 live births)
(births per 1,000 

women ages 15–19)
(% held 

by women)

(% ages 25 and older) (% ages 15 and older)

Female Male Female Male

2019 2019 2017 2015–2020b 2019 2015–2019c 2015–2019c 2019 2019

179 Yemen 0.795 162 164 60.4 1.0 19.9 e 36.9 e 5.8 70.2

180 Eritrea .. .. 480 52.6 22.0 .. .. 71.5 85.5

181 Mozambique 0.523 127 289 148.6 41.2 14.0 19.9 77.3 79.0

182 Burkina Faso 0.594 147 320 104.3 13.4 6.1 h 12.3 h 58.3 74.8

182 Sierra Leone 0.644 155 1,120 112.8 12.3 20.1 e 33.0 e 57.3 58.5

184 Mali 0.671 158 562 169.1 9.5 7.3 f 16.4 f 61.2 80.6

185 Burundi 0.504 124 548 55.6 38.8 7.5 h 11.4 h 80.4 77.8

185 South Sudan .. .. 1,150 62.0 26.6 .. .. 71.0 73.8

187 Chad 0.710 160 1,140 161.1 14.9 1.7 h 10.5 h 63.9 77.5

188 Central African Republic 0.680 159 829 129.1 8.6 13.4 e 31.3 e 64.4 79.8

189 Niger 0.642 154 509 186.5 17.0 4.7 9.0 60.6 83.7

Other countries or territories

Korea (Democratic People’s Rep. of) .. .. 89 0.3 17.6 .. .. 73.4 87.8

Monaco .. .. .. .. 33.3 .. .. .. ..

Nauru .. .. .. .. 10.5 .. .. .. ..

San Marino .. .. .. .. 25.0 .. .. .. ..

Somalia .. .. 829 100.1 24.3 .. .. 21.8 73.6

Tuvalu .. .. .. .. 6.3 .. .. .. ..

Human development groups

Very high human development 0.173 — 14 17.2 28.3 86.5 88.6 52.3 69.1

High human development 0.340 — 62 33.6 24.5 69.8 75.1 54.2 75.4

Medium human development 0.501 — 161 34.6 20.4 30.1 46.3 28.3 77.1

Low human development 0.592 — 572 102.8 22.2 17.2 30.1 57.7 72.3

Developing countries 0.463 — 224 47.2 22.7 53.0 62.3 45.6 75.7

Regions

Arab States 0.518 — 135 46.8 18.0 49.3 55.8 20.7 73.0

East Asia and the Pacific 0.324 — 73 22.1 20.2 69.4 76.5 59.2 76.5

Europe and Central Asia 0.256 — 20 27.8 23.1 79.9 88.1 45.0 70.0

Latin America and the Caribbean 0.389 — 73 63.2 31.4 60.4 59.7 52.1 76.9

South Asia 0.505 — 149 26.0 17.5 31.3 48.4 23.2 77.0

Sub-Saharan Africa 0.570 — 535 104.9 24.0 28.8 39.8 63.3 72.7

Least developed countries 0.559 — 412 94.8 22.8 24.1 34.6 56.6 78.2

Small island developing states 0.458 — 207 57.7 25.1 59.1 62.8 51.9 70.6
Organisation for Economic Co-operation 
and Development 0.205 — 18 22.9 30.8 84.1 87.0 52.1 69.1
World 0.436 — 204 43.3 24.6 61.0 68.3 47.2 74.2

Notes

a Estimates modelled by the International Labour 
Organization.

b Data are average annual estimates for 2015–2020.

c Data refer to the most recent year available during the 
period specified.

d Based on data from OECD (2019b).

e Based on projections from Barro and Lee (2018).

f Updated by HDRO based on data from United Nations 
Children’s Fund Multiple Indicator Cluster Surveys for 
2006–2019.

g Updated by HDRO using projections from Barro and 
Lee (2018).

h Updated by HDRO based on data from ICF Macro 
Demographic and Health Surveys for 2006–2019.

i Based on cross-country regression.

j Excludes the 36 special rotating delegates appointed 
on an ad hoc basis.

k A special update by WHO, UNICEF, UNFPA, World Bank 
Group and United Nations Population Division (2019), 
communicated to HDRO on 7 September 2020.

l Refers to 2011.

m In calculating the Gender Inequality Index, a value of 
0.1 percent was used.

Definitions

Gender Inequality Index: A composite measure reflecting in-
equality in achievement between women and men in three 
dimensions: reproductive health, empowerment and the 
labour market. See Technical note 4 at http://hdr.undp.org/
sites/default/files/hdr2020_technical_notes.pdf for details on 
how the Gender Inequality Index is calculated. 

Maternal mortality ratio: Number of deaths due to 
pregnancy-related causes per 100,000 live births. 

Adolescent birth rate: Number of births to women ages 15–19 
per 1,000 women ages 15–19. 

Share of seats in parliament: Proportion of seats held by 
women in the national parliament expressed as a percent-
age of total seats. For countries with a bicameral legisla-
tive system, the share of seats is calculated based on both 
houses.

Population with at least some secondary education: Per-
centage of the population ages 25 and older that has 
reached (but not necessarily completed) a secondary level 
of education.

Labour force participation rate: Proportion of the working-
age population (ages 15 and older) that engages in the la-
bour market, either by working or actively looking for work, 
expressed as a percentage of the working-age population.

Main data sources

Column 1: HDRO calculations based on data in columns 3–9.

Column 2: Calculated based on data in column 1.

Column 3: WHO, UNICEF, UNFPA, World Bank Group and 
United Nations Population Division (2019).

Column 4: UNDESA (2019a).

Column 5: IPU (2020).

Columns 6 and 7: UNESCO Institute for Statistics (2020) and 
Barro and Lee (2018).

Columns 8 and 9: ILO (2020).
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Country

SDG 1.2 SDG 1.2 SDG 1.1

Multidimensional 
Poverty Indexa Population in multidimensional povertya

Population 
vulnerable to 

multidimensional 
povertya

Contribution of deprivation 
in dimension to overall 

multidimensional povertya

Population living below 
income poverty line 

(%)

Year and 
surveyb Index

Intensity of 
deprivation

Inequality 
among 

the poor

Population 
in severe 

multidimensional 
poverty Health Education

Standard 
of living

National 
poverty 

line
PPP $1.90 

a day

Headcount

(thousands)

2008–2019 Value (%)

In survey 
year 2018 (%) Value (%) (%) (%) 2008–2019c 2008–2018c

Estimates based on surveys for 2014–2019

Afghanistan 2015/2016 D 0.272 d 55.9 d 19,783 d 20,783 d 48.6 d 0.020 d 24.9 d 18.1 d 10.0 d 45.0 d 45.0 d 54.5 ..

Albania 2017/2018 D 0.003 0.7 20 20 39.1 .. e 0.1 5.0 28.3 55.1 16.7 14.3 1.7

Angola 2015/2016 D 0.282 51.1 14,740 15,745 55.3 0.024 32.5 15.5 21.2 32.1 46.8 36.6 47.6

Armenia 2015/2016 D 0.001 0.2 5 6 36.2 .. e 0.0 2.7 33.1 36.8 30.1 23.5 2.1

Bangladesh 2019 M 0.104 24.6 40,176 39,764 42.2 0.010 6.5 18.2 17.3 37.6 45.1 24.3 14.8

Belize 2015/2016 M 0.017 4.3 16 16 39.8 0.007 0.6 8.4 39.5 20.9 39.6 .. ..

Benin 2017/2018 D 0.368 66.8 7,672 7,672 55.0 0.025 40.9 14.7 20.8 36.3 42.9 40.1 49.5

Botswana 2015/2016 N 0.073 f 17.2 f 372 f 388 f 42.2 f 0.008 f 3.5 f 19.7 f 30.3 f 16.5 f 53.2 f 19.3 16.1

Brazil 2015 N g 0.016 d,g,h 3.8 d,g,h 7,856 d,g,h 8,048 d,g,h 42.5 d,g,h 0.008 d,g,h 0.9 d,g,h 6.2 d,g,h 49.8 d,g,h 22.9 d,g,h 27.3 d,g,h .. 4.4

Burundi 2016/2017 D 0.403 74.3 8,040 8,298 54.3 0.022 45.3 16.3 23.3 27.5 49.2 64.9 71.8

Cambodia 2014 D 0.170 37.2 5,680 6,043 45.8 0.015 13.2 21.1 21.8 31.7 46.6 17.7 ..

Cameroon 2014 M 0.243 45.3 10,281 11,430 53.5 0.026 25.6 17.3 23.2 28.2 48.6 37.5 23.8

Chad 2014/2015 D 0.533 85.7 12,089 13,260 62.3 0.026 66.1 9.9 20.1 34.4 45.5 46.7 38.4

China 2014 N i 0.016 j,k 3.9 j,k 54,369 j,k 55,464 j,k 41.4 j,k 0.005 j,k 0.3 j,k 17.4 j,k 35.2 j,k 39.2 j,k 25.6 j,k 1.7 0.5

Colombia 2015/2016 D 0.020 d 4.8 d 2,335 d 2,407 d 40.6 d 0.009 d 0.8 d 6.2 d 12.0 d 39.5 d 48.5 d 27 4.1

Congo 2014/2015 M 0.112 24.3 1,178 1,273 46.0 0.013 9.4 21.3 23.4 20.2 56.4 40.9 37.0

Congo (Democratic Republic of the) 2017/2018 M 0.331 64.5 54,239 54,239 51.3 0.020 36.8 17.4 23.1 19.9 57.0 63.9 76.6

Côte d’Ivoire 2016 M 0.236 46.1 10,975 11,549 51.2 0.019 24.5 17.6 19.6 40.4 40.0 46.3 28.2

Cuba 2017 N 0.002 d 0.4 d 50 d 50 d 36.8 d 0.003 d 0.0 d 1.6 d 25.8 d 32.2 d 42.0 d .. ..

Dominican Republic 2014 M 0.015 d 3.9 d 394 d 412 d 38.9 d 0.006 d 0.5 d 5.2 d 29.1 d 35.8 d 35.0 d 22.8 0.4

Ecuador 2013/2014 N 0.018 h 4.6 h 730 h 782 h 39.9 h 0.007 h 0.8 h 7.6 h 40.4 h 23.6 h 35.9 h 25 3.3

Egypt 2014 D 0.019 l 5.2 l 4,670 l 5,083 l 37.6 l 0.004 l 0.6 l 6.1 l 39.8 l 53.2 l 7.0 l 32.5 3.2

El Salvador 2014 M 0.032 7.9 495 505 41.3 0.009 1.7 9.9 15.5 43.4 41.1 29.2 1.5

Eswatini (Kingdom of) 2014 M 0.081 19.2 210 218 42.3 0.009 4.4 20.9 29.3 17.9 52.8 58.9 28.4

Ethiopia 2016 D 0.489 83.5 86,513 91,207 58.5 0.024 61.5 8.9 19.7 29.4 50.8 23.5 30.8

Gambia 2018 M 0.204 41.6 948 948 49.0 0.018 18.8 22.9 29.5 34.6 35.9 48.6 10.1

Georgia 2018 M 0.001 h 0.3 h 14 h 14 h 36.6 h .. e 0.0 h 2.1 h 47.1 h 23.8 h 29.1 h 20.1 4.5

Ghana 2014 D 0.138 30.1 8,188 8,952 45.8 0.016 10.4 22.0 22.3 30.4 47.2 23.4 13.3

Guatemala 2014/2015 D 0.134 28.9 4,694 4,981 46.2 0.013 11.2 21.1 26.3 35.0 38.7 59.3 8.7

Guinea 2018 D 0.373 66.2 8,220 8,220 56.4 0.025 43.5 16.4 21.4 38.4 40.3 55.2 35.3

Guinea-Bissau 2014 M 0.372 67.3 1,139 1,261 55.3 0.025 40.4 19.2 21.3 33.9 44.7 69.3 67.1

Guyana 2014 M 0.014 3.4 26 26 41.8 0.008 0.7 5.8 31.5 18.7 49.8 .. ..

Haiti 2016/2017 D 0.200 41.3 4,532 4,590 48.4 0.019 18.5 21.8 18.5 24.6 57.0 58.5 24.2

India 2015/2016 D 0.123 27.9 369,643 377,492 43.9 0.014 8.8 19.3 31.9 23.4 44.8 21.9 21.2

Indonesia 2017 D 0.014 d 3.6 d 9,578 d 9,687 d 38.7 d 0.006 d 0.4 d 4.7 d 34.7 d 26.8 d 38.5 d 9.8 4.6

Iraq 2018 M 0.033 8.6 3,319 3,319 37.9 0.005 1.3 5.2 33.1 60.9 6.0 18.9 2.5

Jamaica 2014 N 0.018 m 4.7 m 135 m 138 m 38.7 m .. e 0.8 m 6.4 m 42.1 m 17.5 m 40.4 m 19.9 ..

Jordan 2017/2018 D 0.002 0.4 43 43 35.4 .. e 0.0 0.7 37.5 53.5 9.0 14.4 0.1

Kazakhstan 2015 M 0.002 h 0.5 h 80 h 83 h 35.6 h .. e 0.0 h 1.8 h 90.4 h 3.1 h 6.4 h 2.5 0.0

Kenya 2014 D 0.178 38.7 18,062 19,877 46.0 0.014 13.3 34.9 24.9 14.6 60.5 36.1 36.8

Kiribati 2018/2019 M 0.080 19.8 23 23 40.5 0.006 3.5 30.2 30.3 12.1 57.6 .. ..

Kyrgyzstan 2018 M 0.001 0.4 25 25 36.3 .. e 0.0 5.2 64.6 17.9 17.5 22.4 0.9

Lao People’s Democratic Republic 2017 M 0.108 23.1 1,604 1,629 47.0 0.016 9.6 21.2 21.5 39.7 38.8 23.4 22.7

Lesotho 2018 M 0.084 l 19.6 l 413 l 413 l 43.0 l 0.009 l 5.0 l 28.6 l 21.9 l 18.1 l 60.0 l 49.7 26.9

Libya 2014 P 0.007 2.0 127 133 37.1 0.003 0.1 11.4 39.0 48.6 12.4 .. ..

Madagascar 2018 M 0.384 69.1 18,142 18,142 55.6 0.023 45.5 14.3 15.5 33.1 51.5 70.7 77.6

Malawi 2015/2016 D 0.243 52.6 9,054 9,547 46.2 0.013 18.5 28.5 20.7 23.1 56.2 51.5 70.3

Maldives 2016/2017 D 0.003 0.8 4 4 34.4 .. e 0.0 4.8 80.7 15.1 4.2 8.2 0.0

Mali 2018 D 0.376 68.3 13,036 13,036 55.0 0.022 44.7 15.3 19.6 41.2 39.3 41.1 49.7

Mauritania 2015 M 0.261 50.6 2,046 2,227 51.5 0.019 26.3 18.6 20.2 33.1 46.6 31 6.0

Mexico 2016 N n 0.026 m 6.6 m 8,097 m 8,284 m 39.0 m 0.008 m 1.0 m 4.7 m 68.1 m 13.7 m 18.2 m 41.9 1.7

Mongolia 2018 M 0.028 o 7.3 o 230 o 230 o 38.8 o 0.004 o 0.8 o 15.5 o 21.1 o 26.8 o 52.1 o 28.4 0.5

Montenegro 2018 M 0.005 1.2 8 8 39.6 .. e 0.1 2.9 58.5 22.3 19.2 23.6 1.7

Myanmar 2015/2016 D 0.176 38.3 20,325 20,579 45.9 0.015 13.8 21.9 18.5 32.3 49.2 24.8 2.0

Nepal 2016 D 0.148 34.0 9,267 9,550 43.6 0.012 11.6 22.4 31.5 27.2 41.3 25.2 15.0

Nigeria 2018 D 0.254 46.4 90,919 90,919 54.8 0.029 26.8 19.2 30.9 28.2 40.9 46 53.5

Pakistan 2017/2018 D 0.198 38.3 81,352 81,352 51.7 0.023 21.5 12.9 27.6 41.3 31.1 24.3 3.9

Palestine, State of 2014 M 0.004 1.0 42 46 37.5 0.003 0.1 5.4 53.3 32.8 13.9 29.2 1.0
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Country

SDG 1.2 SDG 1.2 SDG 1.1

Multidimensional 
Poverty Indexa Population in multidimensional povertya

Population 
vulnerable to 

multidimensional 
povertya

Contribution of deprivation 
in dimension to overall 

multidimensional povertya

Population living below 
income poverty line 

(%)

Year and 
surveyb Index

Intensity of 
deprivation

Inequality 
among 

the poor

Population 
in severe 

multidimensional 
poverty Health Education

Standard 
of living

National 
poverty 

line
PPP $1.90 

a day

Headcount

(thousands)

2008–2019 Value (%)

In survey 
year 2018 (%) Value (%) (%) (%) 2008–2019c 2008–2018c

Papua New Guinea 2016/2018 D 0.263 d 56.6 d 4,874 d 4,874 d 46.5 d 0.016 d 25.8 d 25.3 d 4.6 d 30.1 d 65.3 d 39.9 38.0

Paraguay 2016 M 0.019 4.5 305 313 41.9 0.013 1.0 7.2 14.3 38.9 46.8 24.2 1.6

Peru 2018 N 0.029 7.4 2,358 2,358 39.6 0.007 1.1 9.6 15.7 31.1 53.2 20.5 2.6

Philippines 2017 D 0.024 d 5.8 d 6,096 d 6,181 d 41.8 d 0.010 d 1.3 d 7.3 d 20.3 d 31.0 d 48.7 d 21.6 6.1

Rwanda 2014/2015 D 0.259 54.4 6,188 6,695 47.5 0.013 22.2 25.7 13.6 30.5 55.9 38.2 55.5

Sao Tome and Principe 2014 M 0.092 22.1 43 47 41.7 0.008 4.4 19.4 18.6 37.4 44.0 66.2 34.5

Senegal 2017 D 0.288 53.2 8,199 8,430 54.2 0.021 32.8 16.4 22.1 44.9 33.0 46.7 38.0

Serbia 2014 M 0.001 h 0.3 h 30 h 30 h 42.5 h .. e 0.1 h 3.4 h 20.6 h 42.7 h 36.8 h 24.3 5.5

Seychelles 2019 N 0.003 l,p 0.9 l,p 1 l,p 1 l,p 34.2 l,p .. e 0.0 l,p 0.4 l,p 66.8 l,p 32.1 l,p 1.1 l,p 39.3 1.1

Sierra Leone 2017 M 0.297 57.9 4,338 4,432 51.2 0.020 30.4 19.6 18.6 28.9 52.4 52.9 40.1

South Africa 2016 D 0.025 6.3 3,517 3,616 39.8 0.005 0.9 12.2 39.5 13.1 47.4 55.5 18.9

Sri Lanka 2016 N 0.011 2.9 614 620 38.3 0.004 0.3 14.3 32.5 24.4 43.0 4.1 0.8

Sudan 2014 M 0.279 52.3 19,873 21,874 53.4 0.023 30.9 17.7 21.1 29.2 49.8 46.5 12.7

Suriname 2018 M 0.011 2.9 16 16 39.4 0.007 0.4 4.0 20.4 43.8 35.8 .. ..

Tajikistan 2017 D 0.029 7.4 661 678 39.0 0.004 0.7 20.1 47.8 26.5 25.8 27.4 4.8

Tanzania (United Republic of) 2015/2016 D 0.273 55.4 29,415 31,225 49.3 0.016 25.9 24.2 21.1 22.9 56.0 26.4 49.1

Thailand 2015/2016 M 0.003 h 0.8 h 542 h 545 h 39.1 h 0.007 h 0.1 h 7.2 h 35.0 h 47.4 h 17.6 h 9.9 0.0

Timor-Leste 2016 D 0.210 45.8 559 581 45.7 0.014 16.3 26.1 27.8 24.2 48.0 41.8 30.7

Togo 2017 M 0.180 37.6 2,896 2,967 47.8 0.016 15.2 23.8 20.9 28.1 50.9 55.1 49.8

Tunisia 2018 M 0.003 0.8 92 92 36.5 .. e 0.1 2.4 24.4 61.6 14.0 15.2 0.2

Turkmenistan 2015/2016 M 0.001 0.4 23 24 36.1 .. e 0.0 2.4 88.0 4.4 7.6 .. ..

Uganda 2016 D 0.269 55.1 21,844 23,540 48.8 0.017 24.1 24.9 22.4 22.5 55.1 21.4 41.7

Viet Nam 2013/2014 M 0.019 d 4.9 d 4,490 d 4,677 d 39.5 d 0.010 d 0.7 d 5.6 d 15.2 d 42.6 d 42.2 d 6.7 1.9

Zambia 2018 D 0.232 47.9 8,313 8,313 48.4 0.015 21.0 23.9 21.5 25.0 53.5 54.4 57.5

Zimbabwe 2019 M 0.110 25.8 3,779 3,725 42.6 0.009 6.8 26.3 23.6 17.3 59.2 70 33.9

Estimates based on surveys for 2008–2013

Algeria 2012/2013 M 0.008 2.1 801 887 38.8 0.006 0.3 5.8 29.9 46.8 23.2 5.5 0.5

Barbados 2012 M 0.009 m 2.5 m 7 m 7 m 34.2 m .. e 0.0 m 0.5 m 96.0 m 0.7 m 3.3 m .. ..

Bhutan 2010 M 0.175 h 37.3 h 256 h 282 h 46.8 h 0.016 h 14.7 h 17.7 h 24.2 h 36.6 h 39.2 h 8.2 1.5

Bolivia (Plurinational State of) 2008 D 0.094 20.4 1,983 2,316 46.0 0.014 7.1 15.7 21.6 26.6 51.8 34.6 4.5

Bosnia and Herzegovina 2011/2012 M 0.008 m 2.2 m 79 m 73 m 37.9 m 0.002 m 0.1 m 4.1 m 79.7 m 7.2 m 13.1 m 16.9 0.1

Burkina Faso 2010 D 0.519 83.8 13,083 16,559 61.9 0.027 64.8 7.4 20.0 40.6 39.4 40.1 43.7

Central African Republic 2010 M 0.465 h 79.4 h 3,481 h 3,703 h 58.6 h 0.028 h 54.7 h 13.1 h 27.8 h 25.7 h 46.5 h 62 66.3

Comoros 2012 D 0.181 37.3 270 310 48.5 0.020 16.1 22.3 20.8 31.6 47.6 42.4 17.6

Gabon 2012 D 0.066 14.8 260 315 44.3 0.013 4.7 17.5 31.0 22.2 46.8 33.4 3.4

Honduras 2011/2012 D 0.090 q 19.3 q 1,668 q 1,851 q 46.4 q 0.013 q 6.5 q 22.3 q 18.5 q 33.0 q 48.5 q 48.3 16.5

Liberia 2013 D 0.320 62.9 2,674 3,033 50.8 0.019 32.1 21.4 19.7 28.2 52.1 50.9 40.9

Moldova (Republic of) 2012 M 0.004 0.9 38 38 37.4 .. e 0.1 3.7 9.2 42.4 48.4 9.6 0.0

Morocco 2011 P 0.085 h 18.6 h 6,098 h 6,702 h 45.7 h 0.017 h 6.5 h 13.1 h 25.7 h 42.0 h 32.3 h 4.8 1.0

Mozambique 2011 D 0.411 72.5 17,524 21,371 56.7 0.023 49.1 13.6 17.2 32.5 50.3 46.1 62.9

Namibia 2013 D 0.171 38.0 849 930 45.1 0.012 12.2 20.3 30.3 14.9 54.9 17.4 13.4

Nicaragua 2011/2012 D 0.074 16.3 973 1,051 45.2 0.013 5.5 13.2 11.1 36.5 52.4 24.9 3.2

Niger 2012 D 0.590 90.5 16,099 20,304 65.2 0.026 74.8 5.1 20.3 37.3 42.4 44.5 44.5

North Macedonia 2011 M 0.010 m 2.5 m 52 m 53 m 37.7 m 0.007 m 0.2 m 2.9 m 62.5 m 17.0 m 20.5 m 21.9 4.4

Saint Lucia 2012 M 0.007 m 1.9 m 3 m 3 m 37.5 m .. e 0.0 m 1.6 m 69.5 m 7.5 m 23.0 m 25 4.7

South Sudan 2010 M 0.580 91.9 8,735 10,083 63.2 0.023 74.3 6.3 14.0 39.6 46.5 82.3 42.7

Syrian Arab Republic 2009 P 0.029 h 7.4 h 1,568 h 1,253 h 38.9 h 0.006 h 1.2 h 7.8 h 40.8 h 49.0 h 10.2 h .. ..

Trinidad and Tobago 2011 M 0.002 h 0.6 h 9 h 9 h 38.0 h .. e 0.1 h 3.7 h 45.5 h 34.0 h 20.5 h .. ..

Ukraine 2012 M 0.001 d 0.2 d 109 d 106 d 34.5 d .. e 0.0 d 0.4 d 59.7 d 28.8 d 11.5 d 1.3 0.0

Yemen 2013 D 0.241 47.7 11,995 13,593 50.5 0.021 23.9 22.1 28.3 30.7 41.0 48.6 18.8

Developing countries — 0.108 22.0 1,243,895 1,291,125 49.0 0.018 9.8 15.2 25.8 29.6 44.5 20.7 14.7

Regions

Arab States — 0.077 15.8 48,627 53,025 48.5 0.018 7.0 9.4 26.1 35.2 38.8 26.0 4.9

East Asia and the Pacific — 0.023 5.4 108,368 110,514 42.5 0.009 1.0 14.6 27.7 35.5 36.8 5.3 1.7

Europe and Central Asia — 0.004 1.0 1,144 1,156 38.1 0.004 0.1 3.4 53.0 24.3 22.6 11.6 0.8

Latin America and the Caribbean — 0.031 7.2 36,682 38,165 43.0 0.011 1.9 7.4 35.9 26.2 37.9 35.9 4.2

South Asia — 0.132 29.2 521,093 529,846 45.2 0.015 10.3 18.4 29.2 28.5 42.3 22.9 18.2

Sub-Saharan Africa — 0.299 55.0 527,980 558,420 54.3 0.022 32.9 17.9 22.4 29.3 48.4 43.4 45.7
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Notes 

a Not all indicators were available for all countries, so 
caution should be used in cross-country comparisons. 
When an indicator is missing, weights of available 
indicators are adjusted to total 100 percent. See Tech-
nical note 5 at http://hdr.undp.org/sites/default/files/
hdr2020_technical_notes.pdf for details.

b D indicates data from Demographic and Health Sur-
veys, M indicates data from Multiple Indicator Cluster 
Surveys, N indicates data from national surveys and P 
indicates data from Pan Arab Population and Family 
Health Surveys (see http://hdr.undp.org/en/mpi-2020-
faq for the list of national surveys).

c Data refer to the most recent year available during the 
period specified.

d Missing indicator on nutrition.

e Value is not reported because it is based on a small 
number of multidimensionally poor people.

f Indicator on child mortality captures only deaths of 
children under age 5 who died in the last five years 
and deaths of children ages 12–18 years who died in 
the last two years.

g The methodology was adjusted to account for miss-
ing indicator on nutrition and incomplete indicator on 
child mortality (the survey did not collect the date of 
child deaths).

h Considers child deaths that occurred at any time 
because the survey did not collect the date of child 
deaths.

i Based on the version of data accessed on 7 June 2016.

j Given the information available in the data, child 
mortality was constructed based on deaths that oc-
curred between surveys—that is, between 2012 and 
2014. Child deaths reported by an adult man in the 
household were taken into account because the date 
of death was reported.

k Missing indicator on housing. 

l Missing indicator on cooking fuel.

m Missing indicator on child mortality.

n Multidimensional Poverty Index estimates are based 
on the 2016 National Health and Nutrition Survey. 
Estimates based on the 2015 Multiple Indicator Clus-
ter Survey are 0.010 for Multidimensional Poverty 
Index value, 2.6 for multidimensional poverty head-
count (%), 3,207,000 for multidimensional poverty 
headcount in year of survey, 3,281,000 for projected 
multidimensional poverty headcount in 2018, 40.2 for 
intensity of deprivation, 0.4 for population in severe 
multidimensional poverty, 6.1 for population vulner-
able to multidimensional poverty, 39.9 for contribu-
tion of deprivation in health, 23.8 for contribution of 
deprivation in education and 36.3 for contribution of 
deprivation in standard of living.

o Indicator on sanitation follows the national clas-
sification in which pit latrine with slab is considered 
unimproved.

p Missing indicator on school attendance.

q Missing indicator on electricity.

Definitions

Multidimensional Poverty Index: Percentage of the popula-
tion that is multidimensionally poor adjusted by the intensity 
of the deprivations. See Technical note 5 at http://hdr.undp.
org/sites/default/files/hdr2020_technical_notes.pdf for de-
tails on how the Multidimensional Poverty Index is calculated.

Multidimensional poverty headcount: Population with a 
deprivation score of at least 33  percent. It is expressed as 
a share of the population in the survey year, the number of 
multidimensionally poor people in the survey year and the 
projected number of multidimensionally poor people in 2018.

Intensity of deprivation of multidimensional poverty: Av-
erage deprivation score experienced by people in multi-
dimensional poverty.

Inequality among the poor: Variance of individual depriva-
tion scores of poor people. It is calculated by subtracting the 
deprivation score of each multidimensionally poor person 
from the average intensity, squaring the differences and di-
viding the sum of the weighted squares by the number of 
multidimensionally poor people.

Population in severe multidimensional poverty: Percentage 
of the population in severe multidimensional poverty—that 
is, those with a deprivation score of 50 percent or more.

Population vulnerable to multidimensional poverty: Per-
centage of the population at risk of suffering multiple 
deprivations—that is, those with a deprivation score of 
20–33 percent.

Contribution of deprivation in dimension to overall multi‑
dimensional poverty: Percentage of the Multidimensional 
Poverty Index attributed to deprivations in each dimension. 

Population living below national poverty line: Percentage of 
the population living below the national poverty line, which 
is the poverty line deemed appropriate for a country by its 
authorities. National estimates are based on population-
weighted subgroup estimates from household surveys.

Population living below PPP $1.90 a day: Percentage of the 
population living below the international poverty line of $1.90 
(in purchasing power parity [PPP] terms) a day.

Main data sources

Column 1: Refers to the year and the survey whose data were 
used to calculate the country’s Multidimensional Poverty In-
dex value and its components.

Columns 2–12: HDRO and OPHI calculations based on data 
on household deprivations in health, education and stan-
dard of living from various household surveys listed in column 
1 using the methodology described in Technical note 5 (avail-
able at http://hdr.undp.org/sites/default/files/hdr2020_tech-
nical_notes.pdf). Columns 4 and 5 also use population data 
from UNDESA (2019a).

Columns 13 and 14: World Bank (2020a).
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2019 2010–2018d 2010–2019d 2010–2019d 2010–2019d 2010–2019d 2010–2019d 2018 2018 2018 2019 2018 2017 2017

Very high human development
1 Norway 14.6 29.2 35 9 .. 100 100 499 501 490 4.9 100.0 98 76

2 Ireland 14.2 33.1 30 16 .. .. .. 518 500 496 10.6 100.0 97 82

2 Switzerland 14.2 43.0 46 10 .. 100 100 484 515 495 8.9 100.0 95 100

4 Hong Kong, China (SAR) .. .. .. 13 97 99 95 524 551 517 5.7 100.0 .. ..

4 Iceland 14.0 40.8 28 10 .. .. .. 474 495 475 8.1 100.0 100 82

6 Germany 14.1 42.5 80 12 .. .. .. 498 500 503 5.6 100.0 100 97

7 Sweden 13.8 39.8 21 12 .. .. .. 506 502 499 6.1 100.0 100 93

8 Australia 15.2 36.8 38 .. .. 100 100 503 491 503 10.6 100.0 .. 76

8 Netherlands 13.6 36.1 32 12 .. 100 100 485 519 503 12.7 100.0 100 97

10 Denmark 13.8 40.1 26 11 .. 100 100 501 509 493 4.9 100.0 97 95

11 Finland 14.1 38.1 36 14 .. 100 100 520 507 522 9.6 100.0 100 99

11 Singapore 12.2 22.9 25 15 99 .. .. 549 569 551 9.7 100.0 100 100

13 United Kingdom 14.8 28.1 25 15 .. .. .. 504 502 505 13.0 100.0 100 98

14 Belgium 14.4 30.7 56 11 .. 100 100 493 508 499 10.2 100.0 100 97

14 New Zealand 14.9 35.9 26 15 .. .. .. 506 494 508 12.1 100.0 100 89

16 Canada 14.3 26.1 25 .. .. .. .. 520 512 518 10.7 100.0 99 82

17 United States 17.1 26.1 29 14 .. .. .. 505 478 502 3.8 100.0 99 90

18 Austria 14.1 51.7 73 10 .. .. .. 484 499 490 7.4 100.0 99 97

19 Israel 13.5 46.2 30 12 .. 85 85 470 463 462 8.3 100.0 99 94

19 Japan 12.9 24.1 130 16 .. .. .. 504 527 529 8.3 100.0 98 99
19 Liechtenstein .. .. .. 8 .. .. .. .. .. .. .. 100.0 .. ..

22 Slovenia 13.5 30.9 44 14 .. 100 100 495 509 507 11.2 100.0 98 83

23 Korea (Republic of) 12.8 23.6 124 16 .. 100 100 514 526 519 19.0 100.0 98 100

23 Luxembourg 14.4 30.1 43 8 .. .. .. 470 483 477 5.6 100.0 100 97

25 Spain 13.8 38.7 30 13 .. 100 100 .. 481 483 11.0 100.0 98 97

26 France 13.7 32.7 59 18 .. 98 99 493 495 493 7.4 100.0 98 88

27 Czechia 13.7 41.2 66 19 .. .. .. 490 499 497 13.7 100.0 98 94

28 Malta 13.9 28.6 45 13 .. .. .. 448 472 457 9.8 100.0 100 93

29 Estonia 12.7 44.8 46 11 .. 100 100 523 523 530 6.1 100.0 93 97

29 Italy 14.3 39.8 31 11 .. 70 88 476 487 468 16.9 100.0 95 96

31 United Arab Emirates 12.9 25.3 14 25 100 100 100 432 435 434 0.9 100.0 .. 96

32 Greece 13.6 54.8 42 9 .. .. .. 457 451 452 25.8 100.0 100 90

33 Cyprus 13.5 19.5 34 12 .. .. .. 424 451 439 11.1 100.0 100 75

34 Lithuania 12.7 63.5 64 14 .. .. .. 476 481 482 9.2 100.0 92 91
35 Poland 12.8 23.8 65 10 .. 100 100 512 516 511 16.1 100.0 99 93

36 Andorra 13.8 33.3 .. 10 100 100 100 .. .. .. .. 100.0 91 100

37 Latvia 12.6 31.9 55 12 .. 100 100 479 496 487 7.1 100.0 95 86

38 Portugal 14.1 51.2 35 12 .. 100 100 492 492 492 11.8 100.0 95 85

39 Slovakia 12.8 34.2 57 16 .. 100 100 458 486 464 11.8 100.0 100 83
40 Hungary 12.8 34.1 70 11 .. 100 99 476 481 481 6.0 100.0 90 96

40 Saudi Arabia 13.5 26.1 22 14 100 100 100 399 373 386 3.0 100.0 .. 78

42 Bahrain 13.6 9.3 17 12 100 100 100 .. .. .. 1.1 100.0 99 96

43 Chile 13.6 25.9 21 18 .. .. .. 452 417 444 22.7 100.0 99 77

43 Croatia 13.3 30.0 55 14 .. .. .. 479 464 472 7.3 100.0 90 58

45 Qatar 13.1 24.9 13 12 49 e 100 100 407 414 419 0.1 100.0 96 96

46 Argentina 12.8 39.9 50 17 e .. 40 55 402 379 404 21.8 100.0 .. ..

47 Brunei Darussalam 12.2 16.1 29 10 86 .. .. 408 430 431 6.0 100.0 .. ..

48 Montenegro 12.4 27.6 39 .. .. .. .. 421 430 415 13.3 100.0 94 ..

49 Romania 12.1 29.8 69 19 .. .. .. 428 430 426 23.7 100.0 82 77

50 Palau 12.3 14.2 .. .. .. .. .. .. .. .. .. 100.0 .. ..

51 Kazakhstan 12.2 39.8 61 17 100 .. .. 387 423 397 23.2 100.0 90 ..
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Quality of human development

Three-colour coding is used to visualize partial grouping of countries by indicator. For each indicator countries are divided into three groups of approximately equal size (terciles): 
the top third, the middle third and the bottom third. Aggregates are colour coded using the same tercile cutoffs. See Notes after the table.

Country groupings (terciles): Top third Middle third Bottom third
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52 Russian Federation 12.6 40.1 71 21 .. .. .. 479 488 478 5.4 100.0 76 61
53 Belarus 12.1 51.9 108 19 100 87 91 474 472 471 3.3 100.0 95 81

54 Turkey 13.5 18.5 29 17 .. .. .. 466 454 468 27.0 100.0 .. 65

55 Uruguay 13.0 50.8 24 11 100 100 100 427 418 426 24.3 100.0 .. ..

56 Bulgaria 12.0 40.3 75 15 .. .. .. 420 436 424 7.8 100.0 97 64

57 Panama 13.5 15.7 23 22 99 .. .. 377 353 365 34.2 100.0 .. ..

58 Bahamas 12.4 20.1 30 19 90 .. .. .. .. .. 14.1 100.0 .. ..

58 Barbados 12.5 24.8 60 14 76 .. .. .. .. .. 15.8 100.0 .. ..

60 Oman 12.4 20.0 15 10 100 100 100 .. .. .. 2.6 100.0 90 ..

61 Georgia 12.1 71.2 29 9 95 e 100 100 380 398 383 49.1 100.0 80 27

62 Costa Rica 13.4 28.9 11 12 94 59 61 426 402 416 21.1 100.0 94 ..

62 Malaysia 12.5 15.4 19 12 97 97 96 415 440 438 21.8 100.0 93 89

64 Kuwait 13.8 26.5 20 9 79 .. .. .. .. .. 1.1 100.0 100 100

64 Serbia 12.4 31.1 56 14 56 .. .. 439 448 440 24.3 100.0 75 25

66 Mauritius 13.7 25.3 34 16 100 27 91 .. .. .. 16.2 100.0 .. ..
High human development

67 Seychelles 12.5 21.2 36 14 85 100 100 .. .. .. .. 100.0 .. ..
67 Trinidad and Tobago 12.9 41.7 30 18 e 88 e .. .. .. .. .. 18.1 100.0 .. ..

69 Albania 12.3 12.2 29 18 90 47 74 405 437 417 52.9 100.0 70 40

70 Cuba 13.0 84.2 53 9 100 13 49 .. .. .. 23.1 100.0 .. 44

70 Iran (Islamic Republic of) 14.1 15.8 16 29 100 11 36 .. .. .. 41.4 100.0 92 ..

72 Sri Lanka 13.4 10.0 42 22 83 12 23 .. .. .. 39.0 99.5 .. ..

73 Bosnia and Herzegovina 13.0 21.6 35 17 .. .. .. 403 406 398 16.2 100.0 89 22

74 Grenada 12.7 14.1 36 16 63 72 100 .. .. .. .. 100.0 87 ..

74 Mexico 13.6 23.8 10 27 97 39 53 420 409 419 26.9 100.0 43 50

74 Saint Kitts and Nevis 12.5 26.8 .. 14 72 100 100 .. .. .. .. 100.0 .. ..

74 Ukraine 12.5 29.9 75 13 87 58 95 466 453 469 14.9 100.0 92 68

78 Antigua and Barbuda 12.7 29.6 29 12 53 90 100 .. .. .. .. 100.0 .. ..

79 Peru 12.9 13.0 16 17 95 41 74 401 400 404 50.4 81.8 50 43

79 Thailand 12.8 8.1 .. 17 100 99 97 393 419 426 48.5 100.0 .. ..

81 Armenia 12.0 44.0 42 15 .. 100 100 .. .. .. 38.7 100.0 86 48

82 North Macedonia 12.1 28.7 43 15 .. .. .. 393 394 413 19.0 100.0 81 17

83 Colombia 13.2 21.8 17 23 97 43 66 412 391 413 47.1 99.7 73 17

84 Brazil 14.0 21.6 21 20 .. 62 83 413 384 404 27.9 100.0 .. 49

85 China 11.7 19.8 43 16 .. 96 98 555 f 591 f 590 f 45.4 100.0 .. 72

86 Ecuador 12.6 20.4 14 24 72 e 39 71 .. .. .. 46.7 100.0 75 42

86 Saint Lucia 13.3 6.4 13 15 89 100 100 .. .. .. 29.6 100.0 .. ..

88 Azerbaijan 11.3 34.5 48 15 100 54 62 389 g 420 g 398 g 55.2 100.0 74 ..

88 Dominican Republic 12.3 15.6 16 19 95 23 .. 342 325 336 40.4 100.0 .. ..

90 Moldova (Republic of) 12.3 32.1 57 18 99 91 94 424 421 428 37.3 100.0 73 ..

91 Algeria 13.0 17.2 19 24 100 .. .. .. .. .. 27.0 100.0 .. 18

92 Lebanon 13.8 21.0 27 12 .. 90 94 353 393 384 26.9 100.0 48 22

93 Fiji 12.8 8.6 20 28 100 .. .. .. .. .. 43.1 99.3 .. ..

94 Dominica 12.7 11.2 .. 13 66 100 93 .. .. .. .. 100.0 .. ..

95 Maldives 12.6 45.6 43 e 10 90 100 100 .. .. .. 19.5 100.0 .. ..
95 Tunisia 13.2 13.0 22 17 100 49 97 .. .. .. 20.0 99.6 93 78

97 Saint Vincent and the Grenadines 12.8 6.6 43 14 61 100 96 .. .. .. 19.9 100.0 .. ..

97 Suriname 13.5 12.1 30 13 99 .. .. .. .. .. 12.2 94.3 .. ..

99 Mongolia 11.2 28.6 80 30 93 71 83 .. .. .. 48.5 94.6 24 ..

100 Botswana 13.1 5.3 18 24 99 .. 86 .. .. .. 25.9 27.9 .. ..

101 Jamaica 12.8 13.1 17 25 100 84 73 .. .. .. 35.8 97.6 .. ..

102 Jordan 13.1 23.2 15 19 100 13 74 419 400 429 9.2 98.9 94 81

103 Paraguay 13.3 13.5 8 24 92 5 22 .. .. .. 37.5 100.0 64 58

104 Tonga 12.4 5.4 .. 22 92 .. .. .. .. .. 52.2 98.9 .. ..

105 Libya 14.0 20.9 32 .. .. .. .. .. .. .. 5.7 6.6 h .. 26

106 Uzbekistan 11.0 23.7 40 22 99 89 89 .. .. .. 42.0 100.0 59 ..
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107 Bolivia (Plurinational State of) 12.4 15.9 13 18 90 8 19 .. .. .. 63.2 86.0 .. 23

107 Indonesia 12.4 4.3 10 17 .. .. 61 371 379 396 47.9 96.8 .. ..

107 Philippines 12.7 6.0 10 29 100 .. .. 340 353 357 32.7 92.5 47 52

110 Belize 12.6 11.2 10 20 79 .. .. .. .. .. 29.6 100.0 .. ..

111 Samoa 12.3 3.4 10 e 30 .. 14 23 .. .. .. 30.0 100.0 59 48

111 Turkmenistan 11.2 22.2 40 .. .. .. .. .. .. .. 25.2 100.0 94 ..

113 Venezuela (Bolivarian Republic of) 12.8 .. 9 .. .. .. .. .. .. .. 35.6 100.0 .. 24

114 South Africa 13.8 9.1 23 30 .. .. .. .. .. .. 10.3 89.6 .. ..

115 Palestine, State of 13.9 .. .. 24 100 85 95 .. .. .. 23.1 100.0 .. ..

116 Egypt 12.0 4.5 14 24 83 48 49 .. .. .. 20.7 100.0 .. 61

117 Marshall Islands 12.4 4.2 .. .. .. 26 .. .. .. .. .. 98.4 .. ..

117 Viet Nam 11.7 8.3 32 20 100 .. .. .. .. .. 54.1 100.0 .. ..

119 Gabon 13.3 6.8 13 e 25 .. .. .. .. .. .. 31.5 62.5 .. ..
Medium human development

120 Kyrgyzstan 11.6 22.1 44 25 95 41 44 .. .. .. 33.8 100.0 68 ..

121 Morocco 13.0 7.3 10 27 100 79 90 359 368 377 47.5 100.0 70 39

122 Guyana 13.3 8.0 17 23 70 .. .. .. .. .. 25.5 90.0 .. ..

123 Iraq 13.5 7.1 13 17 e .. .. .. .. .. .. 19.8 99.9 59 41

124 El Salvador 13.4 15.7 12 27 95 23 43 .. .. .. 34.2 100.0 .. ..

125 Tajikistan 11.1 21.0 47 22 100 .. .. .. .. .. 41.8 99.3 48 ..

126 Cabo Verde 12.4 7.8 21 21 99 16 100 .. .. .. 35.2 96.9 .. ..

127 Guatemala 13.3 3.5 4 20 .. 9 44 .. .. .. 37.5 93.6 56 ..

128 Nicaragua 12.7 9.8 9 30 75 .. .. .. .. .. 40.9 71.4 52 ..

129 Bhutan 13.6 4.2 17 35 100 52 77 .. .. .. 71.5 100.0 36 ..

130 Namibia 13.0 4.2 27 e 25 96 .. .. .. .. .. 31.0 35.5 .. ..

131 India 14.5 8.6 5 33 70 .. .. .. .. .. 74.3 92.9 .. ..

132 Honduras 12.6 3.1 6 26 .. 16 .. .. .. .. 41.4 81.1 .. ..

133 Bangladesh 13.4 5.8 8 30 50 4 35 .. .. .. 55.3 78.3 55 ..

134 Kiribati 11.9 2.0 19 25 73 .. .. .. .. .. .. 100.0 .. ..

135 Sao Tome and Principe 12.2 0.5 29 31 27 .. .. .. .. .. 48.1 55.7 .. ..

136 Micronesia (Federated States of) 11.6 1.8 .. 20 .. .. .. .. .. .. .. 78.7 .. ..

137 Lao People’s Democratic Republic 12.0 3.7 15 22 97 .. .. .. .. .. 80.1 97.1 16 58

138 Eswatini (Kingdom of) 13.1 3.3 21 27 88 16 69 .. .. .. 32.6 70.2 .. ..

138 Ghana 12.2 1.4 9 27 62 8 20 .. .. .. 68.7 67.3 36 ..

140 Vanuatu 12.0 1.7 .. 27 100 e .. .. .. .. .. 70.4 51.1 44 ..

141 Timor-Leste 12.7 7.2 59 e 27 .. .. .. .. .. .. 67.7 79.2 .. ..

142 Nepal 13.5 7.5 3 20 97 .. .. .. .. .. 78.4 93.5 27 ..

143 Kenya 12.4 1.6 14 31 97 e .. .. .. .. .. 51.3 71.7 .. ..

144 Cambodia 12.4 1.9 9 42 100 .. .. .. .. .. 50.3 89.0 26 ..

145 Equatorial Guinea 13.3 4.0 21 23 37 .. .. .. .. .. 77.3 6.6 .. ..

146 Zambia 12.8 11.9 20 42 99 6 .. .. .. .. 78.1 11.0 .. ..

147 Myanmar 12.4 6.8 10 24 95 0 6 .. .. .. 59.1 54.8 .. ..

148 Angola 12.8 2.1 .. 50 47 3 17 .. .. .. 66.0 3.8 i .. ..

149 Congo 12.9 1.6 .. 44 80 .. .. .. .. .. 76.0 20.2 45 ..

150 Zimbabwe 12.3 2.1 17 36 86 .. .. .. .. .. 64.7 20.0 .. ..

151 Solomon Islands 10.9 1.9 14 25 76 .. 12 .. .. .. 65.7 63.5 .. ..

151 Syrian Arab Republic 13.5 12.9 14 .. .. .. .. .. .. .. 32.4 69.5 .. ..

153 Cameroon 12.5 0.9 13 45 81 .. 23 .. .. .. 73.6 23.0 .. ..

154 Pakistan 13.1 9.8 6 44 78 .. .. .. .. .. 55.5 54.4 35 ..

155 Papua New Guinea 12.8 0.7 .. 36 .. .. .. .. .. .. 77.9 55.5 .. ..

156 Comoros 12.2 2.7 22 28 55 8 11 .. .. .. 63.7 77.0 .. ..
Low human development

157 Mauritania 12.2 1.9 .. 34 91 .. .. .. .. .. 52.5 0.6 .. ..

158 Benin 12.2 0.8 5 39 70 .. .. .. .. .. 87.7 18.3 .. ..

159 Uganda 12.8 1.7 5 43 80 .. .. .. .. .. 75.2 38.0 7 ..
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160 Rwanda 12.8 1.3 .. 60 94 30 54 .. .. .. 68.0 23.4 .. ..

161 Nigeria 12.9 3.8 .. 38 66 .. .. .. .. .. 77.6 31.0 20 27

162 Côte d’Ivoire 12.5 2.3 .. 42 100 .. .. .. .. .. 71.2 32.9 37 ..

163 Tanzania (United Republic of) 12.6 0.1 7 51 99 .. .. .. .. .. 82.7 18.8 .. 25

164 Madagascar 12.0 1.8 2 40 15 0 6 .. .. .. 85.1 0.0 .. ..

165 Lesotho 12.6 0.7 .. 33 87 .. .. .. .. .. 16.3 37.7 .. ..

166 Djibouti 11.8 2.2 14 29 100 .. .. .. .. .. 44.7 23.8 .. 36

167 Togo 12.3 0.8 7 40 73 .. .. .. .. .. 80.9 22.4 .. ..

168 Senegal 12.6 0.7 3 e 36 79 13 44 .. .. .. 64.6 44.2 .. 21

169 Afghanistan 14.6 2.8 4 49 .. .. .. .. .. .. 79.7 98.3 .. ..

170 Haiti 13.1 2.3 7 .. .. .. .. .. .. .. 72.3 3.5 .. ..

170 Sudan 12.9 2.6 7 38 e,j 60 e .. .. .. .. .. 50.4 47.1 .. ..

172 Gambia 12.6 1.0 11 36 100 .. .. .. .. .. 72.1 35.5 .. ..

173 Ethiopia 12.5 0.8 3 55 85 e .. .. .. .. .. 86.0 32.7 11 ..

174 Malawi 12.6 0.4 13 59 91 .. .. .. .. .. 59.2 10.4 .. ..

175 Congo (Democratic Republic of the) 13.4 0.7 .. 33 95 .. .. .. .. .. 79.7 1.8 .. ..

175 Guinea-Bissau 12.0 1.3 10 e 52 39 .. .. .. .. .. 75.7 10.0 .. ..

175 Liberia 14.0 0.4 8 22 70 .. .. .. .. .. 77.2 7.4 .. ..

178 Guinea 12.0 0.8 3 47 75 .. .. .. .. .. 89.4 19.7 .. ..

179 Yemen 13.5 5.3 7 27 .. .. .. .. .. .. 45.6 48.7 .. ..

180 Eritrea 12.4 0.6 7 39 84 .. .. .. .. .. 86.4 34.6 .. ..

181 Mozambique 13.0 0.8 7 55 97 .. .. .. .. .. 83.1 8.0 .. ..

182 Burkina Faso 12.2 0.8 4 40 88 0 2 .. .. .. 86.4 4.7 k .. ..

182 Sierra Leone 12.5 0.3 .. 28 61 1 4 .. .. .. 86.1 6.4 10 13

184 Mali 12.2 1.3 1 38 52 .. .. .. .. .. 81.0 25.4 .. 19

185 Burundi 13.0 1.0 8 43 100 .. 1 .. .. .. 94.6 3.4 .. ..

185 South Sudan 14.3 .. .. 47 44 .. .. .. .. .. 84.9 23.7 .. ..

187 Chad 12.5 0.4 .. 57 65 .. .. .. .. .. 93.0 2.7 .. ..

188 Central African Republic 12.7 0.7 10 83 .. .. .. .. .. .. 91.4 16.3 .. ..

189 Niger 11.9 0.4 4 36 62 .. .. .. .. .. 93.7 11.7 .. 10
Other countries or territories

Korea (Democratic People’s Rep. of) 11.2 36.8 143 20 .. .. .. .. .. .. 87.8 55.0 67 ..

Monaco 13.6 75.1 .. 12 64 100 100 .. .. .. .. 100.0 100 100

Nauru 11.6 13.5 .. 40 100 .. .. .. .. .. .. 100.0 i .. ..

San Marino 13.7 61.1 .. 7 90 100 100 .. .. .. .. 100.0 100 77

Somalia 12.0 0.2 9 36 e .. .. .. .. .. .. 87.2 14.6 .. ..

Tuvalu 12.0 9.2 .. 16 80 .. .. .. .. .. .. 100.0 .. 6
Human development groups

Very high human development 14.2 31.2 52 14 .. — — — — — 10.2 100.0 95 87

High human development 12.3 17.0 31 19 .. — — — — — 41.9 98.8 .. ..

Medium human development 13.9 7.9 7 32 73 — — — — — 67.0 83.5 .. ..

Low human development 12.8 1.9 5 42 78 — — — — — 79.1 27.2 .. ..

Developing countries 12.9 12.2 21 25 .. — — — — — 53.0 78.7 .. ..
Regions

Arab States 12.9 10.4 14 22 90 — — — — — 25.1 79.7 .. 53

East Asia and the Pacific 11.9 15.8 36 18 .. — — — — — 46.4 96.3 .. ..
Europe and Central Asia 12.5 26.9 48 17 .. — — — — — 28.0 100.0 79 ..

Latin America and the Caribbean 13.4 22.7 18 21 .. — — — — — 33.2 93.0 .. ..

South Asia 14.2 8.7 6 33 71 — — — — — 68.9 88.0 .. ..

Sub-Saharan Africa 12.8 2.3 9 40 79 — — — — — 74.2 27.6 .. ..

Least developed countries 12.9 2.7 7 38 77 — — — — — 73.2 39.3 .. ..

Small island developing states 12.7 23.1 25 19 93 — — — — — 40.5 62.5 .. ..
Organisation for Economic Co-operation 
and Development 14.5 29.2 47 15 .. — — — — — 12.8 100.0 92 84

World 13.2 15.5 27 24 .. — — — — — 44.7 80.3 .. ..
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Notes 

Three-colour coding is used to visualize partial grouping of 
countries and aggregates by indicator. For each indicator 
countries are divided into three groups of approximately 
equal size (terciles): the top third, the middle third and the 
bottom third. Aggregates are colour coded using the same 
tercile cutoffs. See Technical note 6 at http://hdr.undp.org/
sites/default/files/hdr2020_technical_notes.pdf for details 
about partial grouping in this table.

a Estimates modelled by the International Labour 
Organization.

b Average score for Organisation for Economic Co-
operation and Development (OECD) countries is 487.

c Average score for OECD countries is 489.

d Data refer to the most recent year available during the 
period specified.

e Refers to a year from 2007 to 2009.

f Refers to the cities of Beijing and Shanghai and the 
provinces of Jiangsu and Zhejiang.

g Refers to Baku.

h Refers to 2011.

i Refers to 2015.

j Refers to Sudan prior to South Sudan’s secession.

k Refers to 2014.

Definitions

Lost health expectancy: Relative difference between life ex-
pectancy and healthy life expectancy, expressed as a per-
centage of life expectancy at birth.

Physicians: Number of medical doctors (physicians), both 
generalists and specialists, expressed per 10,000 people.

Hospital beds: Number of hospital beds available, expressed 
per 10,000 people.

Pupil–teacher ratio, primary school: Average number of pu-
pils per teacher in primary education.

Primary school teachers trained to teach: Percentage of pri-
mary school teachers who have received the minimum orga-
nized teacher training (preservice or in-service) required for 
teaching at the primary level.

Schools with access to the Internet: Percentage of schools at 
the indicated level with access to the Internet for educational 
purposes.

Programme for International Student Assessment (PISA) 
score: Score obtained in testing of skills and knowledge of 
15-year-old students in reading, mathematics and science.

Vulnerable employment: Percentage of employed people 
engaged as contributing family workers and own-account 
workers.

Rural population with access to electricity: People living in 
rural areas with access to electricity, expressed as a percent-
age of the total rural population. It includes electricity sold 
commercially (both on grid and off grid) and self-generated 
electricity but excludes unauthorized connections.

Population using safely managed drinking‑water services: 
Percentage of the population drinking water from an im-
proved source that is accessible on premises, available when 
needed and free from faecal and priority chemical contami-
nation. Improved water sources include piped water, bore-
holes or tubewells, protected dug wells, protected springs, 
and packaged or delivered water.

Population using safely managed sanitation services: Per-
centage of the population using an improved sanitation 
facility that is not shared with other households and where 
excreta are safely disposed of in situ or treated off site. Im-
proved sanitation facilities include flush/pour flush toilets 
connected to piped sewer systems, septic tanks or pit la-
trines; pit latrines with slabs (including ventilated pit latrines); 
and composting toilets.

Main data sources

Column 1: HDRO calculations based on data on life expec-
tancy at birth and healthy life expectancy at birth from IHME 
(2020).

Columns 2 and 12: World Bank (2020a).

Columns 3, 13 and 14: WHO (2020).

Columns 4–7: UNESCO Institute for Statistics (2020).

Columns 8–10: OECD (2019a).

Column 11: ILO (2020).
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SDG 4.2 SDG 4.1 SDG 4.1 SDG 8.5 SDG4.4 SDG 8.5 SDG 8.3 SDG 5.5 SDG 5.5 SDG 5.4 SDG 1.3

Childhood and youth Adulthood Older age

Sex ratio 
at birtha (female to male ratio)

Youth 
unemployment 

rate

Population 
with at 

least some 
secondary 
education

Total 
unemployment 

rate

Share of 
employment in 
nonagriculture, 

female 
Share of seats 
held by women

Time spent on unpaid 
domestic chores 
and care work

Old-age 
pension 

recipients

(male to 
female 
births)

Pre-
primary Primary Secondary

(female to 
male ratio)

(female to 
male ratio)

(female to 
male ratio)

(% of total 
employment in 
nonagriculture)

In 
parliament

In local 
government

(% of 
24-hour 

day)
(female to 
male ratio)

(female to 
male ratio)(%)

2015–2020b 2014–2019c 2014–2019c 2014–2019c 2019 2015–2019c 2019 2019 2019 2017–2019c 2008–2018c 2008–2018c 2014–2019c

Very high human development
1 Norway 1.06 1.00 1.00 0.96 0.98 1.01 0.94 47.5 40.8 40.8 15.3 1.2 0.87

2 Ireland 1.06 0.99 1.00 0.98 0.69 1.02 0.91 47.5 24.3 23.9 .. .. 0.61

2 Switzerland 1.05 0.99 0.99 0.96 0.64 0.99 1.08 46.9 38.6 31.3 16.8 1.6 1.04

4 Hong Kong, China (SAR) 1.08 1.05 1.04 0.97 0.83 0.93 0.79 49.7 .. .. 10.8 3.3 ..

4 Iceland 1.05 1.03 1.00 0.99 0.80 1.00 1.00 48.5 38.1 47.0 .. .. 1.12
6 Germany 1.05 0.99 1.00 0.94 0.80 1.00 0.81 46.7 31.6 27.5 15.9 d 1.6 d 1.00
7 Sweden 1.06 0.99 1.01 1.07 0.85 1.00 0.93 48.2 47.3 43.8 16.0 1.3 1.00

8 Australia 1.06 0.96 1.00 0.89 0.85 1.00 1.02 46.9 36.6 33.9 .. .. 1.06

8 Netherlands 1.05 1.00 1.00 1.01 0.88 0.97 1.10 46.5 33.8 31.8 14.7 e 1.6 e 1.00
10 Denmark 1.06 0.99 0.99 1.01 0.89 1.00 1.11 47.8 39.1 33.3 15.6 e 1.4 e 1.02

11 Finland 1.05 1.00 0.99 1.10 0.77 1.00 0.92 49.0 47.0 39.1 14.5 d 1.5 d 1.00

11 Singapore 1.07 .. 1.00 0.99 1.88 0.92 1.09 41.8 23.0 .. .. .. ..

13 United Kingdom 1.05 1.00 1.00 1.03 0.66 0.98 0.87 47.2 28.9 34.3 12.7 1.8 1.00

14 Belgium 1.05 1.00 1.00 1.12 0.74 0.96 0.86 46.6 43.3 39.0 15.9 f 1.6 f 1.00

14 New Zealand 1.06 1.01 1.00 1.06 1.07 1.01 1.20 48.4 40.8 39.4 18.1 f 1.7 f 1.00
16 Canada 1.05 .. 1.00 1.01 0.82 1.00 0.90 47.8 33.2 26.6 14.6 1.5 1.00
17 United States 1.05 1.01 0.99 0.99 0.76 1.00 0.97 46.3 23.7 .. 15.4 1.6 0.87
18 Austria 1.06 0.99 1.00 0.96 0.89 1.00 0.95 46.7 38.5 23.1 18.3 d 1.9 d 0.99

19 Israel 1.05 1.00 1.01 1.02 1.16 0.97 1.02 47.6 23.3 17.1 .. .. ..

19 Japan 1.06 .. .. .. 0.73 1.03 0.89 44.3 14.5 12.9 14.4 d 4.7 d ..

19 Liechtenstein .. 1.04 0.97 0.81 .. .. .. .. 12.0 39.1 .. .. ..

22 Slovenia 1.06 0.98 1.00 1.02 1.46 0.99 1.23 46.3 22.3 33.7 .. .. ..

23 Korea (Republic of) 1.06 1.00 1.00 0.99 0.82 0.84 0.90 42.3 16.7 18.6 14.0 d 4.2 d 0.96

23 Luxembourg 1.05 0.98 0.99 1.02 0.84 1.00 1.20 45.9 25.0 25.1 14.4 d 2.0 d 0.66

25 Spain 1.06 1.00 1.02 1.01 1.10 0.94 1.35 46.0 41.9 38.5 19.0 e 2.2 e 0.47

26 France 1.05 1.00 0.99 1.01 0.86 0.94 0.99 48.6 36.9 40.4 15.8 1.7 1.00

27 Czechia 1.06 0.97 1.01 1.01 1.10 1.00 1.52 45.0 20.6 27.1 .. .. 1.00

28 Malta 1.06 0.99 1.00 1.00 0.58 0.92 1.16 41.0 14.9 26.3 .. .. 0.43

29 Estonia 1.07 0.99 1.00 1.02 0.94 1.00 0.95 49.0 29.7 28.6 17.2 d 1.6 d 1.00

29 Italy 1.06 0.98 0.97 0.99 1.19 0.91 1.18 42.7 35.3 31.8 20.4 2.4 0.83

31 United Arab Emirates 1.05 0.95 0.98 0.92 2.26 0.94 3.88 17.2 50.0 .. .. .. ..

32 Greece 1.07 1.01 1.00 0.94 1.05 0.85 1.63 41.6 20.7 .. 17.5 d 2.6 d ..

33 Cyprus 1.07 0.99 1.00 0.98 0.84 0.95 1.24 46.2 17.9 .. .. .. 0.77

34 Lithuania 1.06 0.99 1.00 0.96 0.86 0.97 0.99 51.5 21.3 29.4 .. .. 1.00
35 Poland 1.06 0.99 1.00 0.97 1.02 0.94 1.02 45.2 27.9 26.9 17.6 d 1.8 d 1.00
36 Andorra .. .. .. .. .. 0.97 .. .. 46.4 35.8 .. .. ..
37 Latvia 1.07 0.99 1.00 0.99 0.75 1.00 0.76 52.0 30.0 34.0 .. .. 1.00

38 Portugal 1.06 0.99 0.97 0.98 1.21 0.98 1.21 49.9 38.7 .. 17.8 1.7 0.77

39 Slovakia 1.05 0.98 0.99 1.01 1.40 0.99 1.23 45.6 20.0 25.9 .. .. 1.00

40 Hungary 1.06 0.96 0.99 1.00 0.84 0.98 1.04 46.5 12.6 30.5 16.6 d 2.2 d 1.00

40 Saudi Arabia 1.03 1.05 1.01 0.94 2.97 0.90 7.67 13.4 19.9 1.1 .. .. ..

42 Bahrain 1.04 1.03 0.99 1.06 7.81 0.92 19.75 19.8 18.8 13.3 .. .. ..

43 Chile 1.04 0.98 0.97 1.00 1.17 0.96 1.16 43.8 22.7 24.9 22.1 f 2.2 f 1.59

43 Croatia 1.06 0.98 1.00 1.05 1.54 0.97 1.59 46.3 20.5 26.4 .. .. ..

45 Qatar 1.05 1.01 1.01 .. 9.77 1.15 11.68 13.8 9.8 .. 8.2 3.7 0.36

46 Argentina 1.04 1.01 1.00 1.04 1.29 1.08 1.22 42.4 39.9 .. 23.4 2.5 ..

47 Brunei Darussalam 1.06 1.01 1.01 1.02 1.03 0.98 1.16 42.8 9.1 .. .. .. ..

48 Montenegro 1.07 0.90 0.95 1.01 0.81 0.90 1.11 43.6 28.4 27.8 .. .. ..

49 Romania 1.06 1.00 0.99 1.00 0.96 0.94 0.78 43.3 19.6 12.5 19.0 d 2.0 d 1.00

50 Palau .. 1.17 0.88 1.11 .. 1.00 .. .. 13.8 .. .. .. ..

51 Kazakhstan 1.07 1.02 1.02 1.01 1.09 1.00 1.30 48.6 22.1 22.2 17.9 d 3.0 d ..
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Life‑course gender gap

Three-colour coding is used to visualize partial grouping of countries by indicator. For each indicator countries are divided into three groups of approximately equal size (terciles): 
the top third, the middle third and the bottom third. Aggregates are colour coded using the same tercile cutoffs. See Notes after the table.

Country groupings (terciles): Top third Middle third Bottom third
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SDG 4.2 SDG 4.1 SDG 4.1 SDG 8.5 SDG4.4 SDG 8.5 SDG 8.3 SDG 5.5 SDG 5.5 SDG 5.4 SDG 1.3

Childhood and youth Adulthood Older age
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at birtha (female to male ratio)

Youth 
unemployment 

rate
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with at 

least some 
secondary 
education

Total 
unemployment 

rate

Share of 
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nonagriculture, 
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held by women

Time spent on unpaid 
domestic chores 
and care work
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female 
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Pre-
primary Primary Secondary
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(female to 
male ratio)
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nonagriculture)
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parliament

In local 
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(% of 
24-hour 

day)
(female to 
male ratio)

(female to 
male ratio)(%)

2015–2020b 2014–2019c 2014–2019c 2014–2019c 2019 2015–2019c 2019 2019 2019 2017–2019c 2008–2018c 2008–2018c 2014–2019c

52 Russian Federation 1.06 0.98 1.00 0.98 1.11 1.01 0.95 49.6 16.5 .. 18.4 2.3 1.00

53 Belarus 1.06 0.96 1.00 0.99 0.67 0.94 0.58 51.6 34.9 48.2 19.2 d 2.0 d ..

54 Turkey 1.05 0.96 0.99 0.95 1.31 0.69 1.36 28.9 17.4 10.1 19.2 5.2 ..

55 Uruguay 1.05 1.00 0.98 1.11 1.33 1.08 1.50 46.7 20.9 26.1 19.9 2.4 1.04

56 Bulgaria 1.06 0.98 0.99 0.97 0.88 0.98 0.85 47.5 25.8 27.2 18.5 e 2.0 e 1.00

57 Panama 1.05 1.02 0.98 1.06 1.89 1.09 1.62 42.7 21.1 9.0 18.0 2.4 ..

58 Bahamas 1.06 1.08 1.00 1.06 1.36 0.97 1.08 48.2 21.8 .. .. .. ..

58 Barbados 1.04 1.02 0.96 1.04 1.12 1.03 1.07 49.7 29.4 .. .. .. ..

60 Oman 1.05 1.05 1.10 0.92 3.72 1.15 9.00 12.0 9.9 3.5 18.9 2.5 ..

61 Georgia 1.07 .. 1.01 1.01 1.21 0.99 0.82 43.9 14.8 13.5 .. .. 0.92

62 Costa Rica 1.05 1.01 1.01 1.08 1.50 1.04 1.49 41.1 45.6 45.6 21.3 f 2.6 f ..

62 Malaysia 1.06 1.02 1.01 1.08 1.13 0.94 1.22 39.9 15.5 .. .. .. ..

64 Kuwait 1.05 1.05 1.10 1.06 2.92 1.15 5.19 24.7 4.6 .. .. .. ..

64 Serbia 1.07 0.99 1.00 1.01 1.11 0.92 1.17 45.2 37.7 31.2 19.2 2.2 ..

66 Mauritius 1.04 1.01 1.03 1.06 1.70 0.96 2.22 38.5 20.0 26.2 .. .. ..
High human development

67 Seychelles 1.06 1.02 1.06 1.07 .. .. .. .. 21.2 .. .. .. ..

67 Trinidad and Tobago 1.04 .. .. .. 1.04 1.05 1.09 43.2 32.9 .. .. .. ..

69 Albania 1.09 1.01 1.04 1.01 0.80 1.01 0.90 39.2 29.5 43.6 21.7 d 6.3 d ..

70 Cuba 1.06 1.00 0.96 1.02 0.89 0.96 1.15 43.2 53.2 34.9 21.0 1.7 ..

70 Iran (Islamic Republic of) 1.05 1.03 1.06 0.96 1.79 0.92 1.93 17.3 5.9 3.2 21.0 4.0 0.10

72 Sri Lanka 1.04 0.99 0.99 1.05 1.77 0.98 2.33 32.5 5.3 10.9 .. .. ..

73 Bosnia and Herzegovina 1.07 .. .. .. 1.26 0.83 1.25 37.9 21.1 18.6 .. .. ..

74 Grenada 1.05 1.04 0.98 1.03 .. .. .. .. 39.3 .. .. .. ..

74 Mexico 1.05 1.03 1.00 1.08 1.35 0.97 1.14 41.6 48.4 45.0 28.1 f 3.0 f 0.84

74 Saint Kitts and Nevis .. 0.80 0.97 1.03 .. .. .. .. 13.3 .. .. .. ..

74 Ukraine 1.06 .. 1.02 0.98 1.05 0.99 0.79 49.0 20.5 .. .. .. ..

78 Antigua and Barbuda 1.03 1.11 0.99 0.96 .. .. .. .. 31.4 66.7 .. .. 0.95

79 Peru 1.05 1.00 0.97 0.95 1.31 0.85 1.06 46.7 30.0 26.2 22.7 f 2.6 f ..

79 Thailand 1.06 1.00 1.00 0.98 1.39 0.90 0.97 47.6 14.1 17.4 11.8 g 3.2 g ..

81 Armenia 1.11 1.08 1.00 1.04 1.38 1.00 1.03 43.9 23.5 9.0 21.7 5.0 1.17

82 North Macedonia 1.06 1.03 1.00 0.97 1.07 0.73 0.94 40.0 39.2 .. 15.4 d 2.8 d ..

83 Colombia 1.05 .. 0.97 1.05 1.75 1.05 1.71 45.9 19.6 17.9 18.2 3.4 0.99

84 Brazil 1.05 1.01 0.97 1.03 1.28 1.06 1.35 45.0 15.0 13.5 11.6 2.3 ..

85 China 1.13 1.01 1.01 .. 0.82 0.91 0.78 45.6 24.9 .. 15.3 2.6 ..

86 Ecuador 1.05 1.05 1.02 1.03 1.56 0.99 1.51 42.1 38.0 27.2 19.7 4.2 ..

86 Saint Lucia 1.03 1.10 1.01 1.00 1.25 1.17 1.25 47.0 20.7 .. .. .. ..

88 Azerbaijan 1.13 0.99 1.01 1.00 1.24 0.96 1.34 44.1 16.8 35.0 25.4 2.9 1.51

88 Dominican Republic 1.05 1.02 0.94 1.08 2.08 1.06 1.97 42.6 24.3 28.3 16.7 4.4 ..

90 Moldova (Republic of) 1.06 1.00 1.00 0.99 0.85 0.98 0.61 52.8 25.7 35.6 19.5 d 1.8 d ..

91 Algeria 1.05 .. 0.95 .. 1.76 1.00 2.17 16.9 21.5 17.6 21.7 f 5.8 f ..

92 Lebanon 1.05 .. .. .. 1.32 0.98 1.96 23.3 4.7 4.0 .. .. ..

93 Fiji 1.06 .. 0.98 .. 1.94 1.02 1.52 33.5 19.6 .. 15.2 2.9 ..

94 Dominica .. 1.03 0.97 0.99 .. .. .. .. 25.0 .. .. .. ..

95 Maldives 1.07 1.03 1.02 .. 0.71 0.92 0.95 21.7 4.6 6.1 .. .. ..

95 Tunisia 1.06 1.02 0.99 1.14 1.12 0.78 1.75 25.0 22.6 48.5 .. .. ..

97 Saint Vincent and the Grenadines 1.03 1.02 0.99 1.03 1.09 .. 0.82 44.5 13.0 .. .. .. ..

97 Suriname 1.08 1.00 1.00 1.32 2.42 1.02 2.65 37.6 31.4 35.6 .. .. ..

99 Mongolia 1.03 1.00 0.98 .. 1.50 1.06 0.89 47.7 17.3 26.7 17.6 f 2.8 f ..

100 Botswana 1.03 1.03 0.98 .. 1.43 0.99 1.39 49.6 10.8 12.7 .. .. ..

101 Jamaica 1.05 1.04 0.96 1.03 1.58 1.12 1.92 48.5 19.0 18.4 .. .. ..

102 Jordan 1.05 0.99 0.98 1.03 1.85 0.95 1.82 16.6 15.4 31.9 .. .. 0.20

103 Paraguay 1.05 1.01 .. .. 1.40 0.96 1.40 42.9 16.8 20.8 14.5 3.4 0.80

104 Tonga 1.05 1.07 0.99 1.03 3.58 1.01 3.80 49.8 7.4 .. .. .. ..

105 Libya 1.06 .. .. .. 1.65 1.56 1.59 30.3 16.0 .. .. .. ..
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SDG 4.2 SDG 4.1 SDG 4.1 SDG 8.5 SDG4.4 SDG 8.5 SDG 8.3 SDG 5.5 SDG 5.5 SDG 5.4 SDG 1.3
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Youth 
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rate
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Pre-
primary Primary Secondary
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2015–2020b 2014–2019c 2014–2019c 2014–2019c 2019 2015–2019c 2019 2019 2019 2017–2019c 2008–2018c 2008–2018c 2014–2019c

106 Uzbekistan 1.06 0.96 0.99 0.99 1.08 1.00 0.94 40.6 16.4 .. .. .. ..

107 Bolivia (Plurinational State of) 1.05 1.02 0.99 0.98 1.22 0.89 1.17 44.1 51.8 50.5 .. .. ..

107 Indonesia 1.05 0.90 0.97 1.03 1.03 0.85 0.94 40.5 17.4 14.4 .. .. ..

107 Philippines 1.06 0.96 0.96 1.11 1.44 1.04 1.24 43.6 28.0 29.1 .. .. ..

110 Belize 1.03 1.05 0.95 1.04 2.63 1.00 2.22 43.0 11.1 31.0 .. .. ..

111 Samoa 1.08 1.16 1.00 1.10 1.49 1.11 1.30 45.4 10.0 .. .. .. ..

111 Turkmenistan 1.05 0.97 0.98 0.96 0.60 .. 0.43 42.1 25.0 21.9 .. .. ..

113 Venezuela (Bolivarian Republic of) 1.05 1.01 0.98 1.08 1.43 1.08 1.10 41.9 22.2 .. .. .. 0.72

114 South Africa 1.03 1.00 0.97 1.09 1.16 0.96 1.15 44.6 45.3 h 40.7 15.6 d 2.4 d ..

115 Palestine, State of 1.05 1.00 1.00 1.10 1.84 0.98 1.82 15.9 .. 21.2 17.8 d 6.0 d ..

116 Egypt 1.06 1.00 1.00 0.99 1.55 1.01 3.06 17.4 14.9 .. 22.4 d 9.2 d ..

117 Marshall Islands .. 0.92 1.00 1.07 .. 0.99 .. .. 6.1 15.9 .. .. ..

117 Viet Nam 1.12 0.99 1.02 .. 1.07 0.85 0.90 46.9 26.7 26.8 .. .. ..

119 Gabon 1.03 .. .. .. 1.34 1.31 1.99 27.8 17.9 .. .. .. ..
Medium human development

120 Kyrgyzstan 1.06 1.00 0.99 1.00 2.00 1.01 1.33 38.4 19.2 .. 16.8 f 1.8 f ..

121 Morocco 1.06 0.86 0.96 0.91 1.04 0.81 1.21 16.8 18.4 20.9 20.8 7.0 ..

122 Guyana 1.05 .. .. .. 1.64 1.26 1.57 41.4 31.9 .. .. .. ..

123 Iraq 1.07 .. .. .. 2.86 0.70 3.02 10.8 25.2 25.7 .. .. ..

124 El Salvador 1.05 1.02 0.97 0.99 1.29 0.86 0.80 48.7 31.0 32.4 20.2 2.9 ..

125 Tajikistan 1.07 0.87 0.99 .. 0.95 0.97 0.85 27.3 20.0 .. .. .. ..

126 Cabo Verde 1.03 1.01 0.93 1.10 1.28 0.92 0.89 47.1 23.6 28.4 .. .. 0.71

127 Guatemala 1.05 1.02 0.97 0.95 2.03 1.03 1.72 43.1 19.4 10.6 19.5 7.5 0.50

128 Nicaragua 1.05 .. .. .. 1.48 1.04 0.97 51.1 44.6 .. .. .. ..

129 Bhutan 1.04 1.01 1.00 1.13 1.50 0.74 1.83 32.9 15.3 10.6 15.0 2.5 ..

130 Namibia 1.01 1.04 0.97 .. 1.07 0.97 0.94 50.9 37.0 45.1 .. .. ..

131 India 1.10 0.92 1.15 1.04 1.07 0.59 0.97 15.9 13.5 44.4 .. .. ..

132 Honduras 1.05 1.02 1.00 1.15 2.10 1.09 1.60 48.5 21.1 27.9 17.3 4.0 ..

133 Bangladesh 1.05 1.04 1.07 1.16 1.50 0.84 1.88 20.7 20.6 25.2 .. .. ..

134 Kiribati 1.06 .. 1.07 .. .. .. .. .. 6.5 .. .. .. ..

135 Sao Tome and Principe 1.03 1.09 0.97 1.16 2.01 0.69 2.30 37.1 14.5 .. .. .. ..

136 Micronesia (Federated States of) 1.06 0.89 0.98 .. .. .. .. .. 0.0 1.5 .. .. ..

137 Lao People’s Democratic Republic 1.05 1.03 0.96 0.93 0.88 0.76 0.83 46.6 27.5 32.2 13.6 1.4 ..

138 Eswatini (Kingdom of) 1.03 .. 0.92 0.99 1.12 0.93 1.15 48.0 12.1 14.2 .. .. ..

138 Ghana 1.05 1.02 1.01 1.00 0.97 0.78 1.06 51.2 13.1 3.8 14.4 d 4.1 d ..

140 Vanuatu 1.07 0.97 0.97 1.03 1.07 .. 1.24 44.2 0.0 9.5 .. .. ..

141 Timor-Leste 1.05 1.01 0.96 1.08 1.53 .. 1.94 47.5 38.5 4.0 .. .. 1.13

142 Nepal 1.07 0.91 1.02 1.07 0.60 0.66 0.73 40.3 33.5 41.0 .. .. ..

143 Kenya 1.03 0.97 1.00 .. 1.01 0.80 1.12 42.4 23.3 33.5 .. .. ..

144 Cambodia 1.05 1.04 0.98 .. 1.20 0.53 1.53 46.8 19.3 16.9 .. .. 0.15

145 Equatorial Guinea 1.03 1.02 0.99 .. 0.92 .. 0.94 36.6 19.2 26.9 .. .. ..

146 Zambia 1.03 1.08 1.02 .. 1.08 0.71 1.15 42.8 18.0 7.1 .. .. 0.22

147 Myanmar 1.03 1.02 0.96 1.09 1.49 1.22 1.67 44.4 11.6 .. .. .. ..

148 Angola 1.03 0.89 0.87 0.64 0.91 0.61 1.02 44.2 30.0 .. .. .. ..

149 Congo 1.03 .. .. .. 0.93 0.91 1.14 49.1 13.6 .. .. .. ..

150 Zimbabwe 1.02 .. .. .. 1.27 0.84 1.23 45.5 34.6 12.0 .. .. ..

151 Solomon Islands 1.07 1.02 1.00 .. 1.54 .. 1.06 48.7 4.1 .. .. .. ..

151 Syrian Arab Republic 1.05 .. .. .. 2.83 0.86 3.52 14.6 13.2 7.1 .. .. ..

153 Cameroon 1.03 1.02 0.90 0.86 1.19 0.79 1.32 43.1 29.3 25.3 14.6 d 3.1 d ..

154 Pakistan 1.09 0.87 0.84 0.85 0.94 0.60 1.34 11.0 20.0 16.9 .. .. ..

155 Papua New Guinea 1.08 0.99 0.91 0.73 0.61 0.66 0.40 46.3 0.0 .. .. .. ..

156 Comoros 1.05 1.03 1.00 1.07 0.77 .. 1.16 37.5 6.1 28.0 .. .. ..
Low human development

157 Mauritania 1.05 1.26 1.06 1.02 1.20 0.51 1.45 31.3 20.3 31.4 .. .. ..

158 Benin 1.04 1.03 0.94 0.76 1.12 0.54 1.10 55.8 7.2 4.7 .. .. ..
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HDI RANK

SDG 4.2 SDG 4.1 SDG 4.1 SDG 8.5 SDG4.4 SDG 8.5 SDG 8.3 SDG 5.5 SDG 5.5 SDG 5.4 SDG 1.3

Childhood and youth Adulthood Older age

Sex ratio 
at birtha (female to male ratio)

Youth 
unemployment 

rate

Population 
with at 

least some 
secondary 
education

Total 
unemployment 

rate

Share of 
employment in 
nonagriculture, 

female 
Share of seats 
held by women

Time spent on unpaid 
domestic chores 
and care work

Old-age 
pension 

recipients

(male to 
female 
births)

Pre-
primary Primary Secondary

(female to 
male ratio)

(female to 
male ratio)

(female to 
male ratio)

(% of total 
employment in 
nonagriculture)

In 
parliament

In local 
government

(% of 
24-hour 

day)
(female to 
male ratio)

(female to 
male ratio)(%)

2015–2020b 2014–2019c 2014–2019c 2014–2019c 2019 2015–2019c 2019 2019 2019 2017–2019c 2008–2018c 2008–2018c 2014–2019c

159 Uganda 1.03 1.04 1.03 .. 1.52 0.78 1.64 41.2 34.9 45.7 .. .. ..

160 Rwanda 1.02 1.03 0.99 1.12 1.71 0.69 1.08 39.1 55.7 43.6 .. .. ..

161 Nigeria 1.06 .. 0.94 0.90 1.58 .. 1.20 52.3 4.1 9.8 .. .. ..

162 Côte d’Ivoire 1.03 1.02 0.93 0.77 1.26 0.52 1.26 47.8 13.3 15.0 .. .. ..

163 Tanzania (United Republic of) 1.03 1.00 1.03 1.05 1.40 0.71 1.61 45.0 36.9 30.1 16.5 i 3.9 i ..

164 Madagascar 1.03 1.10 1.01 1.03 0.89 .. 1.10 54.0 16.9 .. .. .. ..

165 Lesotho 1.03 1.04 0.95 1.35 1.33 1.30 1.33 45.7 23.0 39.0 .. .. ..

166 Djibouti 1.04 0.95 1.00 1.03 0.96 .. 1.02 41.0 26.2 28.9 .. .. ..

167 Togo 1.02 1.03 0.96 0.73 0.97 0.51 0.61 51.6 16.5 .. .. .. ..

168 Senegal 1.04 1.13 1.13 1.10 1.38 0.39 1.23 43.0 41.8 47.6 .. .. ..

169 Afghanistan 1.06 .. 0.67 0.57 1.31 0.36 1.36 12.6 27.2 16.5 .. .. ..

170 Haiti 1.05 .. .. .. 1.57 0.67 1.50 55.8 2.7 .. .. .. ..

170 Sudan 1.04 1.02 0.94 1.01 1.56 0.79 2.39 20.0 27.5 .. .. .. ..

172 Gambia 1.03 1.06 1.09 .. 1.89 0.71 1.87 39.1 10.3 .. .. .. ..

173 Ethiopia 1.04 0.95 0.91 0.96 1.76 0.51 1.84 57.2 37.3 .. 19.3 d 2.9 d ..

174 Malawi 1.03 1.01 1.01 0.98 1.16 0.67 1.40 48.5 22.9 14.6 .. .. ..

175 Congo (Democratic Republic of the) 1.03 1.07 0.99 0.64 0.61 0.56 0.68 38.6 12.0 .. .. .. ..

175 Guinea-Bissau 1.03 .. .. .. 0.79 .. 0.82 44.0 13.7 .. .. .. ..

175 Liberia 1.05 1.01 0.99 0.77 0.96 0.46 0.66 49.2 11.7 .. 6.3 2.4 ..

178 Guinea 1.02 .. 0.82 0.65 0.68 .. 0.61 52.7 22.8 15.4 .. .. ..

179 Yemen 1.05 0.90 0.87 0.73 1.47 0.54 2.09 5.0 1.0 0.5 j .. .. ..

180 Eritrea 1.05 0.99 0.86 0.91 0.92 .. 0.93 40.6 22.0 .. .. .. ..

181 Mozambique 1.02 .. 0.93 0.89 0.96 0.70 1.15 34.8 41.2 .. .. .. ..

182 Burkina Faso 1.05 0.99 0.98 1.00 2.40 0.50 2.38 47.9 13.4 12.7 .. .. 0.13

182 Sierra Leone 1.02 1.12 1.03 0.97 0.41 0.61 0.70 53.4 12.3 18.2 .. .. ..

184 Mali 1.05 1.03 0.90 0.82 1.22 0.45 1.19 43.1 9.5 25.3 .. .. 0.11

185 Burundi 1.03 1.04 1.01 1.11 0.44 0.66 0.54 26.2 38.8 19.1 .. .. ..

185 South Sudan 1.04 0.95 0.71 0.54 0.86 .. 1.21 30.2 26.6 .. .. .. ..

187 Chad 1.03 0.92 0.77 0.46 0.75 0.17 0.83 48.9 14.9 .. .. .. ..

188 Central African Republic 1.03 1.05 0.78 0.67 0.90 0.43 0.94 37.7 8.6 .. .. .. ..

189 Niger 1.05 1.07 0.86 0.75 0.45 0.52 0.64 51.3 17.0 15.8 k .. .. ..
Other countries or territories
.. Korea (Democratic People’s Rep. of) 1.05 .. 1.00 1.01 0.78 .. 0.75 39.1 17.6 .. .. .. ..

.. Monaco .. .. .. .. .. .. .. .. 33.3 .. .. .. ..

.. Nauru .. 0.94 0.95 1.02 .. .. .. .. 10.5 .. .. .. ..

.. San Marino .. 1.04 1.16 0.89 .. .. .. .. 25.0 .. .. .. ..

.. Somalia 1.03 .. .. .. 0.98 .. 0.97 18.0 24.3 .. .. .. ..

.. Tuvalu .. 0.94 0.92 1.14 .. .. .. .. 6.3 10.4 .. .. ..
Human development groups

Very high human development 1.05 0.99 1.00 0.99 1.10 0.98 1.17 44.4 28.3 — — — 0.93

High human development 1.08 0.99 1.00 .. 1.19 0.93 1.16 43.2 24.5 — — — ..

Medium human development 1.08 0.95 1.06 1.02 1.12 0.65 1.15 21.0 20.4 — — — ..

Low human development 1.04 1.01 0.94 0.84 1.32 0.57 1.40 45.0 22.2 — — — ..

Developing countries 1.07 0.97 1.01 1.00 1.18 0.85 1.22 37.1 22.7 — — — ..
Regions

Arab States 1.05 0.98 0.97 0.96 1.79 0.88 2.63 16.3 18.0 — — — ..

East Asia and the Pacific 1.10 0.99 1.00 .. 0.92 0.91 0.82 44.9 20.2 — — — ..

Europe and Central Asia 1.06 0.98 1.00 0.97 1.19 0.91 1.10 40.4 23.1 — — — ..

Latin America and the Caribbean 1.05 1.02 0.98 1.04 1.37 1.01 1.34 44.1 31.4 — — — ..

South Asia 1.09 0.93 1.07 1.02 1.11 0.65 1.15 16.5 17.5 — — — ..

Sub-Saharan Africa 1.04 1.00 0.96 0.88 1.19 0.72 1.17 47.5 24.0 — — — ..

Least developed countries 1.04 1.00 0.95 0.92 1.25 0.70 1.48 37.7 22.8 — — — ..

Small island developing states 1.06 .. 0.95 1.00 1.56 0.94 1.47 43.8 25.1 — — — ..
Organisation for Economic Co-operation 
and Development 1.05 1.00 1.00 1.00 1.03 0.97 1.12 45.0 30.8 — — — 0.91

World 1.07 0.98 1.01 1.00 1.15 0.89 1.18 39.4 24.6 — — — ..
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Notes 

Three-colour coding is used to visualize partial grouping of 
countries and aggregates by indicator. For each indicator 
countries are divided into three groups of approximately 
equal size (terciles): the top third, the middle third and the 
bottom third. Aggregates are colour coded using the same 
tercile cutoffs. Sex ratio at birth is an exception—countries 
are divided into two groups: the natural group (countries with 
a value of 1.04–1.07, inclusive), which uses darker shading, 
and the gender-biased group (all others), which uses lighter 
shading. See Technical note 6 at http://hdr.undp.org/sites/
default/files/hdr2020_technical_notes.pdf for details about 
partial grouping in this table.

a The natural sex ratio at birth is commonly assumed 
and empirically confirmed to be 1.05 male births to 1 
female birth.

b Data are average annual estimates for 2015–2020.

c Data refer to the most recent year available during the 
period specified.

d Refers to the population ages 10 and older.

e Refers to the population ages 20–74.

f Refers to the population ages 12 and older.

g Refers to the population ages 6 and older.

h Excludes the 36 special rotating delegates appointed 
on an ad hoc basis.

i Refers to the population ages 5 and older.

j Refers to 2006.

k Refers to 2011.

Definitions

Sex ratio at birth: Number of male births per female birth.

Gross enrolment ratio, female to male ratio: For a given level 
of education (pre-primary, primary, secondary), the ratio of 
the female gross enrolment ratio to the male gross enrolment 
ratio. The gross enrolment ratio (female or male) is the total 
enrolment in a given level of education, regardless of age, 
expressed as a percentage of the official school-age popula-
tion for the same level of education.

Youth unemployment rate, female to male ratio: Ratio of the 
percentage of the female labour force population ages 15–24 
that is not in paid employment or self-employed but is avail-
able for work and is actively seeking paid employment or 
self-employment to the percentage of the male labour force 
population ages 15–24 that is not in paid employment or self-
employed but is available for work and is actively seeking 
paid employment or self-employment.

Population with at least some secondary education, female 
to male ratio: Ratio of the percentage of the female popula-
tion ages 25 and older that has reached (but not necessarily 
completed) a secondary level of education to the percentage 
of the male population ages 25 and older with the same level 
of education achievement.

Total unemployment rate, female to male ratio: Ratio of the 
percentage of the female labour force population ages 15 
and older that is not in paid employment or self-employed 
but is available for work and is actively seeking paid employ-
ment or self-employment to the percentage of the male la-
bour force population ages 15 and older that is not in paid 
employment or self-employed but is available for work and is 
actively seeking paid employment or self-employment.

Share of employment in nonagriculture, female: Share of 
women in employment in the nonagricultural sector, which 
comprises industry and services activities.

Share of seats held by women in parliament: Proportion of 
seats held by women in the national parliament, expressed 
as a percentage of total seats. For countries with a bicameral 
legislative system, the share of seats is calculated based on 
both houses.

Share of seats held by women in local government: Propor-
tion of elected positions held by women in legislative/deliber-
ative bodies of local government, expressed as a percentage 
of total elected positions in those bodies.

Time spent on unpaid domestic chores and care work: The 
average daily number of hours spent on unpaid domestic 
and care work, expressed as a percentage of a 24-hour 
day. Unpaid domestic chores and care work refer to activi-
ties related to the provision of services for own final use by 
household members or by family members living in other 
households.

Old‑age pension recipients, female to male ratio: Ratio of 
the percentage of women above the statutory pensionable 
age receiving an old-age pension (contributory, noncontribu-
tory or both) to the percentage of men above the statutory 
pensionable age receiving an old-age pension (contributory, 
noncontributory or both).

Main data sources

Column 1: UNDESA (2019a).

Columns 2–4: UNESCO (2020).

Columns 5 and 7: HDRO calculations based on ILO (2020).

Column 6: HDRO calculations based on UNESCO Institute for 
Statistics (2020) and Barro and Lee (2018).

Column 8: ILO (2020). 

Column 9: IPU (2020). 

Columns 10 and 11: United Nations Statistics Division (2020a). 

Columns 12 and 13: HDRO calculations based on United Na-
tions Statistics Division (2020a).
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Women’s empowerment

HDI RANK

SDG 3.1 SDG 3.7, 5.6 SDG 5.6 SDG 5.3 SDG 5.3 SDG 5.2 SDG 5.2 SDG 5.5 SDG 1.3

Reproductive health and family planning Violence against girls and women Socioeconomic empowerment

Antenatal 
care 

coverage, 
at least 
one visit 

Proportion 
of births 
attended 
by skilled 

health 
personnel

Contraceptive 
prevalence, 
any method 

Unmet need 
for family 
planning

Child 
marriage

Prevalence 
of female 

genital 
mutilation/

cutting 
among girls 
and women

Violence against women 
ever experienceda

Share of 
graduates 
in science, 
technology, 
engineering 

and 
mathematics 
programmes 
at tertiary 

level, female

Share of 
graduates 

from science, 
technology, 

engineering and 
mathematics 
programmes 
in tertiary 

education who 
are female

Female 
share of 

employment 
in senior 

and middle 
management 

Women with 
account at 
financial 

institution or 
with mobile 

money-
service 
provider

Mandatory 
paid 

maternity 
leave

Women 
married 

by age 18 
Intimate 
partner

Nonintimate 
partner

(%) (%)

(% of married or in-union 
women of reproductive age, 

15–49 years)

(% of 
women ages 
20–24 who 
are married 
or in union)

(% of girls 
and women 
ages 15–49)

(% of female population 
ages 15 and older) (%) (%) (%)

(% of female 
population 
ages 15 and 

older) (days)

2009–2019b 2014–2019b 2009–2019b 2009–2019b 2005–2019b 2004–2018b 2005–2019b 2005–2019b 2009–2019b 2009–2019b 2009–2019b 2017 2019

Very high human development
1 Norway .. 99.2 .. .. .. .. 27.0 .. 10.9 28.5 32.8 100.0 ..

2 Ireland .. 99.7 73.3 .. .. .. 15.0 5.0 14.1 29.0 31.3 95.3 182

2 Switzerland .. .. 71.6 .. .. .. .. .. 11.4 22.3 32.5 98.9 98

4 Hong Kong, China (SAR) .. .. 66.7 .. .. .. .. .. .. .. .. 94.7 70

4 Iceland .. 98.2 .. .. .. .. 22.4 .. 10.3 35.2 44.0 .. 90

6 Germany .. 98.8 80.3 .. .. .. 22.0 7.0 19.2 27.6 28.6 99.2 98

7 Sweden .. .. .. .. .. .. 28.0 12.0 15.7 35.5 41.9 100.0 ..

8 Australia .. 96.7 66.9 .. .. .. 22.8 10.0 10.2 32.1 .. 99.2 ..

8 Netherlands .. .. 73.0 .. .. .. 25.0 12.0 8.7 29.3 26.0 99.8 112

10 Denmark .. 95.3 .. .. .. .. 32.0 11.0 12.7 34.2 26.6 100.0 126

11 Finland .. 100.0 85.5 .. .. .. 30.0 11.0 12.4 27.4 36.8 99.6 147

11 Singapore .. 99.5 .. .. .. .. 6.1 .. 22.6 34.3 .. 96.3 84

13 United Kingdom .. .. .. .. .. .. 29.0 7.0 17.5 38.1 34.9 96.1 42

14 Belgium .. .. 66.7 .. .. .. 24.0 8.0 7.2 25.8 31.9 98.8 105

14 New Zealand .. 96.6 79.9 .. .. .. .. .. 12.9 35.0 .. 99.3 ..
16 Canada .. 98.0 .. .. .. .. .. .. 11.6 31.4 .. 99.9 105

17 United States .. 99.1 75.9 9.0 .. .. .. .. 10.4 34.0 40.9 92.7 ..

18 Austria .. 98.4 79.0 .. .. .. 13.0 4.0 14.3 25.9 32.0 98.4 112

19 Israel .. .. .. .. .. .. .. .. .. .. 34.8 93.7 105
19 Japan .. 99.9 39.8 .. .. .. .. .. .. .. .. 98.1 98
19 Liechtenstein .. .. .. .. .. .. .. .. 33.8 40.7 .. .. ..
22 Slovenia .. .. .. .. .. .. 13.0 4.0 14.5 33.3 40.5 96.9 105

23 Korea (Republic of) .. 100.0 82.3 .. .. .. .. .. 14.4 25.2 .. 94.7 90

23 Luxembourg .. .. .. .. .. .. 22.0 8.0 9.5 27.6 17.9 98.2 112

25 Spain .. .. 72.2 .. .. .. 13.0 3.0 12.4 29.6 33.7 91.6 112

26 France .. 98.1 78.4 .. .. .. 26.0 9.0 14.5 31.8 34.2 91.3 112

27 Czechia .. 99.8 .. .. .. .. 21.0 4.0 13.9 35.6 26.6 78.6 196

28 Malta .. 99.7 .. .. .. .. 15.0 5.0 10.3 27.8 30.0 97.0 126

29 Estonia .. 99.1 .. .. .. .. 20.0 9.0 17.5 38.4 35.1 98.4 140

29 Italy .. 99.9 65.1 .. .. .. 19.0 5.0 15.7 39.5 23.3 91.6 150

31 United Arab Emirates .. 99.9 .. .. .. .. .. .. 22.2 41.5 15.8 76.4 45

32 Greece .. 99.9 .. .. .. .. 19.0 1.0 20.2 40.1 29.8 84.5 119

33 Cyprus .. 98.3 .. .. .. .. 15.0 2.0 8.9 38.3 27.0 90.0 126

34 Lithuania .. 100.0 .. .. .. .. 24.0 5.0 12.3 29.6 38.6 81.0 126

35 Poland .. 99.8 62.3 .. .. .. 13.0 2.0 15.3 43.4 41.2 88.0 140

36 Andorra .. 100.0 .. .. .. .. .. .. 4.5 66.7 .. .. ..

37 Latvia .. 99.9 .. .. .. .. 32.0 7.0 10.2 31.1 43.5 92.5 112

38 Portugal .. 98.7 73.9 .. .. .. 19.0 1.0 19.0 37.8 37.0 90.6 ..
39 Slovakia .. 98.0 .. .. .. .. 23.0 4.0 11.9 35.2 33.3 83.1 238
40 Hungary .. 99.7 61.6 .. .. .. 21.0 3.0 12.2 31.7 35.9 72.2 168

40 Saudi Arabia .. 99.4 24.6 .. .. .. .. .. 14.7 36.8 .. 58.2 70

42 Bahrain .. 99.9 .. .. .. .. .. .. 10.5 41.2 .. 75.4 60

43 Chile .. 99.8 76.3 .. .. .. .. .. 6.8 18.8 28.3 71.3 126

43 Croatia .. 99.9 .. .. .. .. 13.0 3.0 17.6 38.9 24.3 82.7 208

45 Qatar 90.8 100.0 37.5 12.4 4 .. .. .. 15.9 47.6 .. 61.6 c 50

46 Argentina 98.1 93.9 81.3 .. .. .. 26.9 12.1 9.1 43.5 33.1 50.8 90

47 Brunei Darussalam 99.0 99.8 .. .. .. .. .. .. 33.7 54.3 32.3 .. 91

48 Montenegro 97.2 98.8 20.7 21.0 6 .. 17.0 1.0 .. .. 28.2 67.6 45

49 Romania 76.3 97.1 .. .. .. .. 24.0 2.0 20.3 41.2 34.2 53.6 126

Three-colour coding is used to visualize partial grouping of countries by indicator. For each indicator countries are divided into three groups of approximately equal size (terciles): 
the top third, the middle third and the bottom third. Aggregates are colour coded using the same tercile cutoffs. See Notes after the table.

Country groupings (terciles): Top third Middle third Bottom third
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HDI RANK

SDG 3.1 SDG 3.7, 5.6 SDG 5.6 SDG 5.3 SDG 5.3 SDG 5.2 SDG 5.2 SDG 5.5 SDG 1.3

Reproductive health and family planning Violence against girls and women Socioeconomic empowerment

Antenatal 
care 

coverage, 
at least 
one visit 

Proportion 
of births 
attended 
by skilled 

health 
personnel

Contraceptive 
prevalence, 
any method 

Unmet need 
for family 
planning

Child 
marriage

Prevalence 
of female 

genital 
mutilation/

cutting 
among girls 
and women

Violence against women 
ever experienceda

Share of 
graduates 
in science, 
technology, 
engineering 

and 
mathematics 
programmes 
at tertiary 

level, female

Share of 
graduates 

from science, 
technology, 

engineering and 
mathematics 
programmes 
in tertiary 

education who 
are female

Female 
share of 

employment 
in senior 

and middle 
management 

Women with 
account at 
financial 

institution or 
with mobile 

money-
service 
provider

Mandatory 
paid 

maternity 
leave

Women 
married 

by age 18 
Intimate 
partner

Nonintimate 
partner

(%) (%)

(% of married or in-union 
women of reproductive age, 

15–49 years)

(% of 
women ages 
20–24 who 
are married 
or in union)

(% of girls 
and women 
ages 15–49)

(% of female population 
ages 15 and older) (%) (%) (%)

(% of female 
population 
ages 15 and 

older) (days)

2009–2019b 2014–2019b 2009–2019b 2009–2019b 2005–2019b 2004–2018b 2005–2019b 2005–2019b 2009–2019b 2009–2019b 2009–2019b 2017 2019

50 Palau 90.3 100.0 .. .. .. .. 25.2 15.1 .. .. 35.5 .. ..

51 Kazakhstan 99.3 99.9 53.0 15.5 7 .. 16.5 1.5 14.1 31.6 .. 60.3 126
52 Russian Federation .. 99.7 68.0 8.0 .. .. .. .. .. .. 39.8 76.1 140

53 Belarus 99.7 99.8 71.2 7.0 5 .. .. .. 15.4 27.4 .. 81.3 126

54 Turkey 97.0 98.0 69.8 11.6 15 .. 38.0 .. 14.2 34.7 17.5 54.3 112

55 Uruguay 97.2 100.0 79.6 .. 25 .. 16.8 .. 12.2 44.0 35.2 60.6 98
56 Bulgaria .. 99.8 .. .. .. .. 23.0 6.0 12.5 36.9 39.3 73.6 410

57 Panama 99.1 92.9 50.8 24.2 26 .. 14.4 .. 10.3 43.2 43.5 42.3 98

58 Bahamas .. 99.0 .. .. .. .. .. .. .. .. .. .. 91

58 Barbados 93.4 99.1 59.2 19.9 29 .. .. .. .. 40.5 .. .. 84

60 Oman 98.6 98.6 29.7 17.8 4 .. .. .. 41.0 55.7 .. 63.5 c 50

61 Georgia 97.6 99.4 40.6 23.1 14 .. 6.0 2.7 16.5 38.7 .. 63.6 183

62 Costa Rica 97.6 99.0 70.9 13.7 21 .. 35.9 d .. 8.1 32.2 .. 60.9 120

62 Malaysia 97.2 99.6 52.2 .. .. .. .. .. 26.2 34.2 .. 82.5 60

64 Kuwait .. 99.9 .. .. .. .. .. .. .. .. .. 73.5 70

64 Serbia 98.3 98.4 58.4 14.9 3 .. 17.0 2.0 20.3 42.6 33.6 70.1 135
66 Mauritius .. 99.8 63.8 12.5 .. .. .. .. 14.8 36.0 31.0 87.1 98
High human development

67 Seychelles .. .. .. .. .. .. .. .. 7.9 31.6 47.4 .. 112

67 Trinidad and Tobago 95.1 100.0 40.3 24.3 11 .. 30.2 19.0 .. .. .. 73.6 98

69 Albania 88.4 99.8 46.0 15.1 12 .. 21.0 1.3 15.2 46.7 41.3 38.1 365

70 Cuba 98.5 99.9 73.7 8.0 26 .. .. .. 6.1 39.9 .. .. ..

70 Iran (Islamic Republic of) 96.9 99.0 77.4 5.7 17 .. .. .. 31.5 31.2 .. 91.6 270

72 Sri Lanka 98.8 99.5 61.7 7.5 10 .. .. .. .. 40.6 22.5 73.4 118

73 Bosnia and Herzegovina 87.0 99.9 45.8 9.0 4 .. 11.0 1.0 16.1 44.5 25.4 54.7 365

74 Grenada .. 100.0 .. .. .. .. .. .. 11.6 40.9 .. .. 90

74 Mexico 98.5 96.4 73.1 13.0 26 .. 24.6 38.8 14.5 30.6 35.5 33.3 84

74 Saint Kitts and Nevis .. 100.0 .. .. .. .. .. .. .. .. .. .. 91

74 Ukraine 98.6 99.9 65.4 4.9 9 .. 26.0 5.0 13.7 28.8 .. 61.3 126

78 Antigua and Barbuda .. 100.0 .. .. .. .. .. .. 1.8 33.3 .. .. 91

79 Peru 97.0 92.1 76.3 6.3 17 .. 31.2 .. 24.4 47.8 .. 34.4 98

79 Thailand 98.1 99.1 78.4 6.2 23 .. .. .. 15.0 30.1 31.0 79.8 90

81 Armenia 99.6 99.8 57.1 12.5 5 .. 8.2 .. 10.2 39.8 .. 40.9 140

82 North Macedonia 98.6 99.9 40.2 17.2 7 .. 10.0 2.0 18.0 47.4 28.2 72.9 270

83 Colombia 97.2 99.1 81.0 6.7 23 .. 33.3 .. 13.8 33.4 .. 42.5 126

84 Brazil 97.2 99.1 80.2 .. 26 .. 16.7 .. 10.7 36.6 38.6 67.5 120

85 China 99.6 99.9 84.5 .. .. .. .. .. .. .. .. 76.4 128

86 Ecuador .. 96.0 80.1 8.8 20 .. 40.4 .. 8.0 29.2 37.1 42.6 84

86 Saint Lucia 96.9 100.0 55.5 17.0 24 .. .. .. .. .. .. .. 91

88 Azerbaijan 91.7 99.4 54.9 .. 11 .. 13.5 .. 14.6 35.1 .. 27.7 126

88 Dominican Republic 98.0 99.8 69.5 11.4 36 .. 28.5 .. 7.0 40.0 50.2 54.1 98

90 Moldova (Republic of) 98.8 99.7 59.5 9.5 12 .. 34.0 4.0 12.3 30.5 .. 44.6 126

91 Algeria 92.7 .. 57.1 7.0 3 .. .. .. 30.9 58.2 .. 29.3 98

92 Lebanon .. .. 54.5 .. 6 .. .. .. 18.0 43.3 .. 32.9 70

93 Fiji .. 99.8 .. .. .. .. 64.1 8.5 .. .. 38.6 .. 98

94 Dominica .. 100.0 .. .. .. .. .. .. .. .. .. .. 84

95 Maldives 98.7 99.5 18.8 31.4 2 12.9 16.3 .. 0.8 10.6 19.5 .. 60

95 Tunisia 95.3 99.5 50.7 19.9 2 .. .. .. 36.5 55.4 19.3 28.4 30

97 Saint Vincent and the Grenadines .. 98.6 .. .. .. .. .. .. .. .. .. .. 91

97 Suriname 84.8 98.4 39.1 28.4 36 .. .. .. .. .. .. .. ..

99 Mongolia 98.7 99.3 48.1 22.8 12 .. 31.2 14.0 14.4 34.1 43.0 95.0 120

100 Botswana .. 99.8 67.4 .. .. .. .. .. .. .. 29.6 46.8 84

101 Jamaica 97.7 99.7 72.5 10.0 8 .. 27.8 23.0 .. .. .. 77.8 e 56

102 Jordan 97.6 99.7 51.8 14.2 10 .. 19.0 .. .. .. .. 26.6 70

103 Paraguay 98.7 97.7 68.4 12.1 22 .. 20.4 .. .. .. .. 46.0 126

104 Tonga 99.0 .. 34.1 25.2 6 .. 39.6 6.3 .. .. 40.3 .. ..

105 Libya .. .. 27.7 40.2 .. .. .. .. .. .. .. 59.6 98
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HDI RANK

SDG 3.1 SDG 3.7, 5.6 SDG 5.6 SDG 5.3 SDG 5.3 SDG 5.2 SDG 5.2 SDG 5.5 SDG 1.3

Reproductive health and family planning Violence against girls and women Socioeconomic empowerment

Antenatal 
care 

coverage, 
at least 
one visit 

Proportion 
of births 
attended 
by skilled 

health 
personnel

Contraceptive 
prevalence, 
any method 

Unmet need 
for family 
planning

Child 
marriage

Prevalence 
of female 

genital 
mutilation/

cutting 
among girls 
and women

Violence against women 
ever experienceda

Share of 
graduates 
in science, 
technology, 
engineering 

and 
mathematics 
programmes 
at tertiary 

level, female

Share of 
graduates 

from science, 
technology, 

engineering and 
mathematics 
programmes 
in tertiary 

education who 
are female

Female 
share of 

employment 
in senior 

and middle 
management 

Women with 
account at 
financial 

institution or 
with mobile 

money-
service 
provider

Mandatory 
paid 

maternity 
leave

Women 
married 

by age 18 
Intimate 
partner

Nonintimate 
partner

(%) (%)

(% of married or in-union 
women of reproductive age, 

15–49 years)

(% of 
women ages 
20–24 who 
are married 
or in union)

(% of girls 
and women 
ages 15–49)

(% of female population 
ages 15 and older) (%) (%) (%)

(% of female 
population 
ages 15 and 

older) (days)

2009–2019b 2014–2019b 2009–2019b 2009–2019b 2005–2019b 2004–2018b 2005–2019b 2005–2019b 2009–2019b 2009–2019b 2009–2019b 2017 2019

106 Uzbekistan 99.4 100.0 .. .. 7 .. .. .. 21.4 24.6 .. 36.0 126

107 Bolivia (Plurinational State of) 95.6 71.5 66.5 23.2 20 .. 58.5 .. .. .. 30.4 53.9 90

107 Indonesia 97.5 94.7 55.5 14.8 16 .. 18.3 .. 12.4 37.4 19.4 51.4 90

107 Philippines 93.8 84.4 54.1 16.7 17 .. 14.8 .. 17.8 36.3 29.3 38.9 105

110 Belize 97.2 94.0 51.4 22.2 34 .. 22.2 .. 11.7 41.8 41.7 52.3 e 98

111 Samoa 93.3 82.5 26.9 34.8 11 .. 46.1 10.6 .. .. 41.6 .. 28

111 Turkmenistan 99.6 100.0 50.2 12.1 6 .. .. .. .. .. .. 35.5 ..

113 Venezuela (Bolivarian Republic of) 97.5 99.1 75.0 .. .. .. .. .. .. .. .. 70.0 182
114 South Africa 93.7 96.7 54.6 14.9 4 .. 21.3 .. 12.9 42.8 33.3 70.0 120

115 Palestine, State of 99.4 99.6 57.2 10.9 15 .. .. .. 11.3 44.3 17.8 15.9 70

116 Egypt 90.3 91.5 58.5 12.6 17 87.2 25.6 .. 7.7 36.9 .. 27.0 90

117 Marshall Islands .. 92.4 .. .. 26 .. 50.9 13.0 .. .. .. .. ..

117 Viet Nam 95.8 93.8 77.5 6.1 11 .. 34.4 2.3 15.4 36.5 .. 30.4 180

119 Gabon 94.7 .. 31.1 26.5 22 .. 48.6 5.0 .. .. .. 53.7 98
Medium human development

120 Kyrgyzstan 99.8 99.8 39.4 19.0 13 .. 26.6 0.1 11.3 31.3 .. 38.9 126

121 Morocco 88.5 86.6 70.8 11.3 14 .. .. .. 17.8 45.3 .. 16.8 98

122 Guyana 90.7 95.8 33.9 28.0 30 .. .. .. 5.2 27.2 38.5 .. 91

123 Iraq 87.6 95.6 52.8 14.3 28 7.4 .. .. .. .. .. 19.5 98

124 El Salvador 96.0 99.9 71.9 11.1 26 .. 14.3 .. 8.9 23.1 43.1 24.4 112

125 Tajikistan 91.8 94.8 29.3 22.7 9 .. 26.4 .. .. .. .. 42.1 140

126 Cabo Verde .. 92.4 .. .. 18 .. 12.6 .. 10.6 42.4 .. .. 60

127 Guatemala 91.3 69.8 60.6 13.9 30 .. 21.2 .. 5.4 34.7 34.5 42.1 84

128 Nicaragua 94.7 96.0 80.4 5.8 35 .. 22.5 .. .. .. 53.7 24.8 84

129 Bhutan 97.9 96.2 65.6 11.7 26 .. 15.1 5.8 .. .. .. 27.7 e 56

130 Namibia 96.6 .. 56.1 17.5 7 .. 26.7 .. 7.7 42.5 48.2 80.7 84

131 India 79.3 81.4 53.5 12.9 27 .. 28.8 .. 26.9 42.7 13.7 76.6 182

132 Honduras 96.6 74.0 73.2 10.7 34 .. 27.8 .. 9.1 37.8 47.5 41.0 84

133 Bangladesh 75.2 52.7 62.3 12.0 59 .. 54.2 3.0 8.2 20.6 11.5 35.8 112

134 Kiribati 88.4 .. 22.3 28.0 20 .. 67.6 9.8 .. .. .. .. 84

135 Sao Tome and Principe 97.5 92.5 40.6 33.7 35 .. 27.9 .. .. .. .. .. 98

136 Micronesia (Federated States of) .. .. .. .. .. .. 32.8 8.0 .. .. 18.2 .. ..

137 Lao People’s Democratic Republic 78.4 64.4 54.1 14.3 33 .. 15.3 5.3 12.8 29.0 23.4 31.9 105

138 Eswatini (Kingdom of) 98.5 88.3 66.1 15.2 5 .. .. .. .. .. 54.6 27.4 c 14

138 Ghana 97.1 78.1 33.0 26.3 21 3.8 24.4 4.0 7.9 19.8 26.6 53.7 84

140 Vanuatu 75.6 .. 49.0 24.2 21 .. 60.0 33.0 .. .. 28.5 .. 84

141 Timor-Leste 84.4 56.7 26.1 25.3 15 .. 58.8 13.9 .. .. .. .. 84

142 Nepal 83.6 58.0 52.6 23.7 40 .. 25.0 .. .. .. 13.9 41.6 60

143 Kenya 93.7 61.8 60.5 14.9 23 21.0 40.7 .. 11.2 30.7 .. 77.7 90

144 Cambodia 95.3 89.0 56.3 12.5 19 .. 20.9 3.8 6.0 16.7 20.2 21.5 90

145 Equatorial Guinea 91.3 .. 12.6 33.8 30 .. 56.9 .. .. .. .. .. 84

146 Zambia 96.9 63.3 49.5 19.7 29 .. 45.9 .. .. .. 40.3 40.3 98

147 Myanmar 80.7 60.2 52.2 16.2 16 .. 17.3 .. 31.0 60.8 34.1 26.0 98

148 Angola 81.6 46.6 13.7 38.0 30 .. 34.8 .. 9.9 38.4 .. 22.3 e 90

149 Congo 93.5 91.2 30.1 17.9 27 .. .. .. 7.5 20.8 .. 21.0 105

150 Zimbabwe 93.3 86.0 66.8 10.4 34 .. 37.6 .. 20.9 28.8 .. 51.7 98

151 Solomon Islands 88.5 86.2 29.3 34.7 21 .. 63.5 18.0 .. .. 25.1 .. 84

151 Syrian Arab Republic 87.7 .. 53.9 16.4 13 .. .. .. 19.2 49.5 .. 19.6 c 120

153 Cameroon 87.0 69.0 19.3 23.0 31 1.4 51.1 5.0 16.1 32.3 .. 30.0 98

154 Pakistan 86.2 69.3 34.2 17.3 18 .. 24.5 .. .. .. 4.2 7.0 112

155 Papua New Guinea 76.1 56.4 36.7 25.9 27 .. .. .. .. .. 19.3 .. ..

156 Comoros 92.1 .. 19.4 31.6 32 .. 6.4 1.5 .. .. .. 17.9 c 98
Low human development

157 Mauritania 86.9 69.3 17.8 33.6 37 66.6 .. .. 29.4 28.9 .. 15.5 98

158 Benin 83.2 78.1 15.5 32.3 31 9.2 23.8 .. 19.1 54.9 .. 28.6 98
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HDI RANK

SDG 3.1 SDG 3.7, 5.6 SDG 5.6 SDG 5.3 SDG 5.3 SDG 5.2 SDG 5.2 SDG 5.5 SDG 1.3

Reproductive health and family planning Violence against girls and women Socioeconomic empowerment

Antenatal 
care 

coverage, 
at least 
one visit 

Proportion 
of births 
attended 
by skilled 

health 
personnel

Contraceptive 
prevalence, 
any method 

Unmet need 
for family 
planning

Child 
marriage

Prevalence 
of female 

genital 
mutilation/

cutting 
among girls 
and women

Violence against women 
ever experienceda

Share of 
graduates 
in science, 
technology, 
engineering 

and 
mathematics 
programmes 
at tertiary 

level, female

Share of 
graduates 

from science, 
technology, 

engineering and 
mathematics 
programmes 
in tertiary 

education who 
are female

Female 
share of 

employment 
in senior 

and middle 
management 

Women with 
account at 
financial 

institution or 
with mobile 

money-
service 
provider

Mandatory 
paid 

maternity 
leave

Women 
married 

by age 18 
Intimate 
partner

Nonintimate 
partner

(%) (%)

(% of married or in-union 
women of reproductive age, 

15–49 years)

(% of 
women ages 
20–24 who 
are married 
or in union)

(% of girls 
and women 
ages 15–49)

(% of female population 
ages 15 and older) (%) (%) (%)

(% of female 
population 
ages 15 and 

older) (days)

2009–2019b 2014–2019b 2009–2019b 2009–2019b 2005–2019b 2004–2018b 2005–2019b 2005–2019b 2009–2019b 2009–2019b 2009–2019b 2017 2019

159 Uganda 97.3 74.2 41.8 26.0 34 0.3 49.9 .. .. .. 25.5 52.7 84

160 Rwanda 97.6 90.7 53.2 18.9 7 .. 37.1 .. 12.1 35.4 33.2 45.0 84

161 Nigeria 67.0 43.3 27.6 23.1 43 19.5 17.4 1.5 .. .. 28.9 27.3 84

162 Côte d’Ivoire 93.2 73.6 23.3 26.5 27 36.7 25.9 .. .. .. 22.2 35.6 98

163 Tanzania (United Republic of) 98.0 63.5 38.4 22.1 31 10.0 46.2 .. .. .. 17.3 42.2 84

164 Madagascar 85.1 46.0 44.3 16.4 40 .. .. .. 14.9 31.0 24.5 16.3 98

165 Lesotho 91.3 86.6 64.9 16.0 16 .. .. .. 6.4 24.8 .. 46.5 84

166 Djibouti 87.7 .. 19.0 .. 5 94.4 .. .. .. .. .. 8.8 c 98

167 Togo 77.9 69.4 23.9 34.0 25 3.1 25.1 .. .. .. 29.5 37.6 98

168 Senegal 97.1 74.2 27.8 21.9 29 24.0 21.5 .. .. .. .. 38.4 98

169 Afghanistan 65.2 58.8 18.9 24.5 28 .. 50.8 .. .. .. 4.3 7.2 90

170 Haiti 91.0 41.6 34.3 38.0 15 .. 26.0 .. .. .. .. 30.0 42

170 Sudan 79.1 77.7 12.2 26.6 34 86.6 .. .. 27.8 47.2 .. 10.0 e 56

172 Gambia 99.0 82.7 16.8 26.5 26 75.7 20.1 .. 53.1 45.7 33.7 .. 180

173 Ethiopia 73.6 27.7 40.1 20.6 40 65.2 28.0 .. .. 17.3 21.1 29.1 90

174 Malawi 97.6 89.8 59.2 18.7 42 .. 37.5 .. .. .. .. 29.8 56

175 Congo (Democratic Republic of the) 88.4 80.1 20.4 27.7 37 .. 50.7 .. 11.0 25.1 .. 24.2 98

175 Guinea-Bissau 92.4 45.0 16.0 22.3 24 44.9 .. .. .. .. .. .. 60

175 Liberia 95.9 .. 31.2 31.1 36 44.4 38.5 2.6 .. .. 20.1 28.2 98

178 Guinea 80.9 55.3 10.9 17.7 47 94.5 .. .. .. .. .. 19.7 98

179 Yemen 64.4 .. 33.5 28.7 32 18.5 .. .. .. .. .. 1.7 e 70

180 Eritrea 88.5 .. 8.4 27.4 41 83.0 .. .. 21.8 27.8 .. .. 60

181 Mozambique 87.2 73.0 27.1 23.1 53 .. 21.7 .. 5.6 29.3 22.2 32.9 60

182 Burkina Faso 92.8 79.8 32.5 23.3 52 75.8 11.5 .. 10.1 20.6 24.0 34.5 98

182 Sierra Leone 97.9 86.9 21.2 24.8 30 86.1 48.8 .. .. .. .. 15.4 84

184 Mali 79.5 67.3 17.2 23.9 54 88.6 35.5 .. .. .. .. 25.7 98

185 Burundi 99.2 85.1 28.5 29.7 19 .. 48.5 .. 10.4 18.2 .. 6.7 e 84

185 South Sudan 61.9 .. 4.0 26.3 52 .. .. .. .. .. .. 4.7 90

187 Chad 54.7 24.3 5.7 22.9 67 38.4 28.6 .. .. .. .. 14.9 98

188 Central African Republic 68.2 .. 15.2 27.0 68 24.2 29.8 .. .. .. .. 9.7 98

189 Niger 82.8 39.1 11.0 15.0 76 2.0 .. .. 5.8 18.0 21.6 10.9 98
Other countries or territories
.. Korea (Democratic People’s Rep. of) 99.5 99.5 70.2 6.6 .. .. .. .. 22.2 19.3 .. .. ..

.. Monaco .. .. .. .. .. .. .. .. .. .. .. .. ..

.. Nauru .. .. .. .. 27 .. 48.1 47.3 .. .. .. .. ..

.. San Marino .. .. .. .. .. .. .. .. 9.7 36.0 .. .. 630

.. Somalia .. .. .. .. 45 97.9 .. .. .. .. .. 33.7 e 98

.. Tuvalu .. .. .. .. 10 .. 36.8 .. .. .. 36.7 .. ..
Human development groups

Very high human development .. 98.9 68.0 .. .. .. .. .. 13.4 33.2 36.7 86.4 117
High human development 97.9 97.7 75.2 .. .. .. .. .. .. .. .. 64.2 118

Medium human development 81.6 76.1 51.7 14.4 28 .. 30.5 .. 25.2 42.1 13.8 59.3 94

Low human development 80.2 57.6 28.8 23.8 39 37.1 31.6 .. .. .. .. 26.3 88

Developing countries 89.6 84.8 59.9 15.3 27 .. .. .. .. .. .. 58.1 101
Regions

Arab States 87.0 91.7 47.5 16.1 20 .. .. .. 19.6 48.1 .. 26.9 75

East Asia and the Pacific 98.0 96.5 76.2 .. .. .. .. .. .. .. .. .. 95
Europe and Central Asia 97.5 99.0 61.3 11.5 11 .. 27.9 .. 14.4 32.2 .. 53.4 165
Latin America and the Caribbean 97.2 95.1 75.7 .. 25 .. 23.8 .. 12.0 34.5 .. 52.0 97

South Asia 80.5 77.7 52.8 13.3 29 .. 31.0 .. .. 41.1 13.4 64.9 118

Sub-Saharan Africa 84.1 61.3 33.6 22.5 36 30.7 31.4 .. .. .. .. 35.9 91

Least developed countries 82.1 59.7 38.0 21.4 40 .. 38.3 .. .. .. .. 28.3 88

Small island developing states 91.8 80.1 51.0 21.2 24 .. .. .. .. .. .. .. 82
Organisation for Economic Co-operation 
and Development .. 98.7 71.2 .. .. .. .. .. 12.9 32.6 36.7 84.6 122

World 89.6 86.7 61.2 .. .. .. .. .. .. .. .. 64.5 110
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Notes 

Three-colour coding is used to visualize partial grouping of 
countries and aggregates by indicator. For each indicator 
countries are divided into three groups of approximately 
equal size (terciles): the top third, the middle third and the 
bottom third. Aggregates are colour coded using the same 
tercile cutoffs. See Technical note 6 at http://hdr.undp.org/
sites/default/files/hdr2020_technical_notes.pdf for details 
about partial grouping in this table.

a Data collection methods, age ranges, sampled wom-
en (ever-partnered, ever-married or all women) and 
definitions of perpetrators and forms of violence vary 
by survey. Thus data are not necessarily comparable 
across countries.

b Data refer to the most recent year available during the 
period specified.

c Refers to 2011.

d Refers to 2003.

e Refers to 2014.

Definitions

Antenatal care coverage, at least one visit: Percentage of 
women ages 15–49 attended at least once during pregnancy 
by skilled health personnel (doctor, nurse or midwife).

Proportion of births attended by skilled health personnel: 
Percentage of childbirths attended by skilled health person-
nel (generally doctors, nurses or midwives) who are maternal 
and newborn health professionals educated, trained and 
regulated to national and international standards. They are 
competent to provide and promote evidence-based, human 
rights–based, quality, socioculturally sensitive and digni-
fied care to women and newborns; facilitate physiological 
processes during labour and delivery to ensure a clean and 
positive childbirth experience; and identify and manage or 
refer women and/or newborns with complications. Tradi-
tional birth attendants, even if they receive a short training 
course, are not included.

Contraceptive prevalence, any method: Percentage of mar-
ried or in-union women of reproductive age (15–49 years) cur-
rently using any contraceptive method.

Unmet need for family planning: Percentage of married or 
in-union women of reproductive age (15–49 years) who are 
fecund have an unmet need if they want to have no (more) 
births, or if they want to postpone or are undecided about 
the timing of their next birth, yet they are not using any meth-
od of contraception.

Child marriage, women married by age 18: Percentage of wom-
en ages 20–24 who were first married or in union before age 18.

Prevalence of female genital mutilation/cutting among girls 
and women: Percentage of girls and women ages 15–49 who 
have undergone female genital mutilation/cutting.

Violence against women ever experienced, intimate partner: 
Percentage of the female population ages 15 and older that 
has ever experienced physical and/or sexual violence from 
an intimate partner.

Violence against women ever experienced, nonintimate 
partner: Percentage of the female population ages 15 and 
older that has ever experienced sexual violence from a non-
intimate partner.

Share of graduates in science, technology, engineering and 
mathematics programmes at tertiary level, female: Share of 
female tertiary graduates in science, technology, engineer-
ing and mathematics programmes among all female ter-
tiary graduates.

Share of graduates from science, technology, engineering 
and mathematics programmes in tertiary education who are 
female: Share of female graduates among all graduates of 
tertiary programmes in science, technology, engineering and 
mathematics.

Female share of employment in senior and middle manage‑
ment: Proportion of women in total employment in senior 
and middle management.

Women with account at financial institution or with mobile 
money‑service provider: Percentage of women ages 15 and 
older who report having an account alone or jointly with 
someone else at a bank or other type of financial institution 
or who report personally using a mobile money service in the 
past 12 months.

Mandatory paid maternity leave: The mandatory minimum 
number of calendar days that legally must be paid by the 
government, the employer or both. It refers to leave related to 
the birth of a child that is available only to the mother; it does 
not cover parental leave that is available to both parents.

Main data sources

Column 1: UNICEF (2020a).

Columns 2, 5 and 6: United Nations Statistics Division (2020a).

Columns 3 and 4: UNDESA (2020).

Columns 7 and 8: UN Women (2019).

Columns 9 and 10: UNESCO Institute for Statistics (2020).

Column 11: ILO (2020).

Columns 12 and 13: World Bank (2020b).
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Environmental sustainability

HDI RANK

SDG 12.c SDG 9.4 SDG 9.4 SDG 15.1 SDG 6.4 SDG 8.4, 12.2 SDG 3.9 SDG 3.9
SDG 1.5, 
11.5, 13.1 SDG 15.3 SDG 15.5

Fossil fuel 
energy 

consumption 

Carbon dioxide 
emissions

Forest area 
Fresh water 
withdrawals 

Use of fertilizer nutrient 
per area of cropland

Domestic 
material 

consumption 
per capita

Environmental threats

Mortality rate attributed to Number of 
deaths and 

missing 
persons 

attributed 
to 

disasters
Degraded 

land
Red List 

Index

Production 
emissions 
per capita

Per unit 
of GDP

Nitrogen 
(N)

Phosphorus 
(expressed 

as P2O5)

Household 
and ambient 
air pollution

Unsafe 
water, 

sanitation 
and 

hygiene 
services

(% of total 
energy 

consumption) (tonnes)

(kg per 
2010 US$ 
of GDP)

(% of total 
land areaa)

Change 
(%)

(% of total 
renewable 

water 
resources) (kg per hectare) (tonnes)

(per 100 000 
population, 

age 
standardized)

(per 
100,000 

population)

(per 
100,000 

population)
(% of total 
land area) (value)

2013–2015b 2018 2017 2016 1990/2016 2007–2017b 2018 2018 2017 2016 2016 2009–2019b 2015 2019

Very high human development
1 Norway 57.0 8.3 0.11 33.2 –0.1 0.8 127.0 25.3 21.8 9 0.2 4.4 .. 0.939

2 Ireland 85.3 8.1 0.11 11.0 63.4 1.5 .. .. 13.5 12 0.1 0.1 .. 0.915

2 Switzerland 50.2 4.3 0.08 31.8 9.3 3.8 105.2 33.5 13.7 10 0.1 3.7 .. 0.975

4 Hong Kong, China (SAR) 93.2 5.9 0.11 .. .. .. .. .. .. .. .. .. .. 0.831

4 Iceland 11.3 10.8 0.13 0.5 213.7 0.2 97.1 16.9 14.9 9 0.1 .. .. 0.863

6 Germany 78.9 9.1 0.20 32.7 1.0 15.9 112.5 16.9 14.7 16 0.6 .. .. 0.984

7 Sweden 25.1 4.1 0.08 68.9 0.8 1.4 72.1 12.8 16.9 7 0.2 0.0 .. 0.992

8 Australia 89.6 16.9 0.34 16.3 –2.8 3.2 45.1 30.5 37.9 8 0.1 0.0 .. 0.821

8 Netherlands 93.5 9.5 0.19 11.2 9.4 8.8 .. .. 13.7 14 0.2 .. .. 0.940

10 Denmark 64.9 6.1 0.12 14.7 14.7 12.4 79.3 12.2 15.7 13 0.3 .. .. 0.972

11 Finland 40.2 8.5 0.19 73.1 1.8 .. 61.6 11.3 24.7 7 0.1 c 0.1 1 0.990

11 Singapore 90.6 7.1 0.10 23.1 –5.5 83.2 .. .. 32.6 26 0.1 .. .. 0.853

13 United Kingdom 80.4 5.6 0.14 13.1 13.8 5.7 169.8 30.9 7.8 14 0.2 0.1 .. 0.781

14 Belgium 75.9 8.7 0.19 22.6 .. 21.8 195.0 21.3 16.1 16 0.3 .. 11 0.986

14 New Zealand 59.7 7.3 0.19 38.6 5.1 3.0 .. .. 24.2 7 0.1 0.0 .. 0.623

16 Canada 74.1 15.3 0.35 38.2 –0.4 1.2 71.3 29.1 28.8 7 0.4 .. .. 0.964

17 United States 82.4 16.6 0.27 33.9 2.7 14.5 72.6 25.4 20.3 13 0.2 1.2 .. 0.833

18 Austria 65.7 7.7 0.17 46.9 2.6 4.5 82.0 22.4 15.8 15 0.1 0.0 .. 0.894

19 Israel 97.4 7.7 0.23 7.7 26.7 67.3 103.9 12.6 13.0 15 0.2 .. .. 0.723

19 Japan 93.0 9.1 0.23 68.5 0.0 18.9 88.0 80.3 9.0 12 0.2 0.4 .. 0.776

19 Liechtenstein .. 4.0 .. 43.1 6.2 .. .. .. .. .. .. .. .. 0.993

22 Slovenia 61.1 6.9 0.21 62.0 5.1 2.9 115.8 38.7 13.4 23 0.1 c 1.1 5 0.930

23 Korea (Republic of) 81.0 12.9 0.32 63.4 –4.1 .. 135.4 90.0 15.9 20 1.8 0.3 .. 0.702

23 Luxembourg 80.6 15.9 0.17 35.7 .. 1.3 204.8 14.3 28.5 12 0.1 c .. 4 0.987

25 Spain 73.0 5.7 0.16 36.9 33.6 28.0 61.6 25.4 11.9 10 0.2 0.1 18 0.854

26 France 46.5 5.2 0.12 31.2 18.5 12.5 117.5 22.5 11.9 10 0.3 2.4 12 0.872

27 Czechia 77.7 9.9 0.30 34.6 1.6 12.4 138.9 20.3 16.9 30 0.2 0.0 6 0.971

28 Malta 97.8 3.6 0.09 1.1 0.0 85.2 125.1 8.9 15.5 20 0.1 c .. .. 0.884

29 Estonia 13.1 14.8 0.43 51.3 –1.4 13.9 56.2 13.4 35.0 25 0.1 c 0.8 .. 0.985

29 Italy 79.9 5.6 0.16 31.8 23.2 17.9 65.7 17.5 10.8 15 0.1 0.1 13 0.899

31 United Arab Emirates 86.1 21.3 0.32 4.6 32.1 1,708.0 185.3 50.8 22.5 55 0.1 c .. 1 0.857

32 Greece 82.6 7.0 0.24 31.7 23.8 16.4 55.7 18.4 10.0 28 0.1 c .. 16 0.845

33 Cyprus 92.9 6.3 0.23 18.7 7.2 27.7 60.1 40.1 19.5 20 0.3 1.4 19 0.982

34 Lithuania 68.0 4.8 0.14 34.8 12.3 1.1 74.1 23.9 15.3 34 0.1 .. 3 0.989

35 Poland 90.3 9.1 0.30 30.9 6.5 16.7 96.0 29.4 18.5 38 0.1 .. 5 0.972

36 Andorra .. 6.1 .. 34.0 0.0 .. .. .. .. .. .. .. .. 0.916

37 Latvia 56.7 3.7 0.14 54.0 5.8 0.5 57.2 20.2 17.0 41 0.1 c .. 13 0.988

38 Portugal 77.0 5.0 0.18 34.6 –7.8 11.8 59.2 28.1 10.0 10 0.2 .. 32 0.870

39 Slovakia 64.1 6.6 0.20 40.4 1.0 1.1 94.5 18.8 10.7 34 0.1 c .. 4 0.961

40 Hungary 69.5 5.1 0.18 22.9 14.3 4.3 94.2 26.0 16.9 39 0.2 .. 13 0.875

40 Saudi Arabia 99.9 18.4 0.34 0.5 0.0 883.3 47.8 26.3 25.0 84 0.1 .. 4 0.907

42 Bahrain 99.4 19.8 0.47 0.8 145.9 132.2 .. .. 28.6 40 0.1 c .. .. 0.751

43 Chile 74.6 4.6 0.22 24.3 18.2 .. 157.1 47.2 41.8 25 0.2 0.3 1 0.763

43 Croatia 70.7 4.5 0.18 34.4 3.8 0.6 113.5 40.7 10.1 35 0.1 0.6 .. 0.897

45 Qatar 100.0 38.0 0.26 0.0 0.0 432.4 82.4 29.4 52.5 47 0.1 c .. 6 0.821

46 Argentina 87.7 4.4 0.22 9.8 –22.9 4.3 28.8 17.1 16.1 27 0.4 0.0 39 0.849

47 Brunei Darussalam 100.0 18.5 0.22 72.1 –8.0 .. .. .. 22.9 13 0.1 c .. .. 0.861

48 Montenegro 64.7 3.2 0.22 61.5 32.1 .. .. .. 13.4 79 0.1 c 0.5 6 0.806

49 Romania 72.5 3.8 0.16 30.1 8.4 3.2 37.7 13.8 11.7 59 0.4 6.3 2 0.930

Three-colour coding is used to visualize partial grouping of countries by indicator. For each indicator countries are divided into three groups of approximately equal size (terciles): 
the top third, the middle third and the bottom third. Aggregates are colour coded using the same tercile cutoffs. See Notes after the table.

Country groupings (terciles): Top third Middle third Bottom third
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Fossil fuel 
energy 

consumption 

Carbon dioxide 
emissions

Forest area 
Fresh water 
withdrawals 

Use of fertilizer nutrient 
per area of cropland

Domestic 
material 

consumption 
per capita

Environmental threats

Mortality rate attributed to Number of 
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2013–2015b 2018 2017 2016 1990/2016 2007–2017b 2018 2018 2017 2016 2016 2009–2019b 2015 2019

50 Palau .. 13.2 .. 87.6 .. .. .. .. 1.2 .. .. .. .. 0.727

51 Kazakhstan 99.2 17.6 0.60 1.2 –3.3 20.7 3.5 4.1 29.1 63 0.4 0.0 36 0.867

52 Russian Federation 92.1 11.7 0.48 49.8 0.8 1.4 12.5 4.9 16.9 49 0.1 0.4 6 0.954

53 Belarus 92.4 6.9 0.34 42.6 11.1 2.4 69.5 18.0 17.5 61 0.1 .. 1 0.970

54 Turkey 86.8 5.2 0.19 15.4 22.8 27.8 65.9 22.5 18.7 47 0.3 0.1 9 0.876

55 Uruguay 46.3 2.0 0.08 10.7 134.1 .. 85.8 75.9 37.6 18 0.4 0.1 26 0.855

56 Bulgaria 71.0 6.3 0.33 35.4 17.6 26.6 92.1 19.2 19.6 62 0.1 0.0 .. 0.941

57 Panama 80.7 2.6 0.11 61.9 –8.7 0.9 15.5 9.9 7.6 26 1.9 0.6 14 0.746

58 Bahamas .. 4.7 .. 51.4 0.0 .. 55.2 32.6 3.0 20 0.1 .. .. 0.702

58 Barbados .. 4.5 .. 14.7 0.0 .. 28.8 20.9 2.3 31 0.2 1.4 .. 0.898

60 Oman 100.0 13.9 0.38 0.0 0.0 116.7 93.9 28.3 31.7 54 0.1 c .. 7 0.891

61 Georgia 72.2 2.6 0.25 40.6 2.6 2.9 95.9 8.4 6.8 102 0.2 0.2 6 0.871

62 Costa Rica 49.9 1.6 0.10 54.6 8.7 2.8 165.2 28.7 8.6 23 0.9 0.1 9 0.831

62 Malaysia 96.6 8.1 0.25 67.6 –0.7 1.2 46.2 36.8 19.3 47 0.4 0.0 16 0.769

64 Kuwait 93.7 23.7 0.34 0.4 81.2 .. .. .. 29.6 104 0.1 c 0.0 64 0.838

64 Serbia 83.9 5.2 0.49 31.1 9.9 3.3 41.7 7.9 11.8 62 0.7 0.0 6 0.957

66 Mauritius 84.5 3.8 0.17 19.0 –6.0 22.2 93.8 30.8 11.6 38 0.6 0.8 27 0.413
High human development

67 Seychelles .. 6.7 .. 88.4 0.0 .. 30.2 7.6 2.3 49 0.2 1.0 12 0.686

67 Trinidad and Tobago 99.9 31.3 0.47 46.0 –1.9 8.8 138.3 10.6 19.9 39 0.1 0.1 .. 0.806

69 Albania 61.4 1.6 0.13 28.1 –2.3 3.9 35.6 19.2 10.1 68 0.2 0.1 8 0.838

70 Cuba 85.6 2.5 0.11 31.3 63.2 18.3 15.0 6.6 7.7 50 1.0 .. .. 0.663

70 Iran (Islamic Republic of) 99.0 8.8 0.38 6.6 17.8 .. 34.3 6.0 14.8 51 1.0 0.0 23 0.842

72 Sri Lanka 50.5 1.1 0.09 32.9 –9.7 .. 29.0 17.3 5.6 80 1.2 0.5 36 0.574

73 Bosnia and Herzegovina 77.5 6.5 0.57 42.7 –1.1 1.1 61.5 7.0 14.0 80 0.1 .. 4 0.901

74 Grenada .. 2.4 .. 50.0 0.0 7.1 .. .. 1.0 45 0.3 .. .. 0.675

74 Mexico 90.4 3.8 0.21 33.9 –5.5 19.0 50.1 31.1 10.0 37 1.1 0.5 47 0.677

74 Saint Kitts and Nevis .. 4.6 .. 42.3 0.0 51.3 .. .. .. .. .. 3.9 .. 0.734

74 Ukraine 75.3 5.1 0.52 16.7 4.4 4.9 41.6 12.2 12.5 71 0.3 0.0 25 0.934

78 Antigua and Barbuda .. 5.9 .. 22.3 –4.9 8.5 1.7 0.5 2.8 30 0.1 3.2 .. 0.890

79 Peru 79.6 1.7 0.13 57.7 –5.3 0.9 51.2 15.6 15.4 64 1.3 0.5 .. 0.729

79 Thailand 79.8 4.2 0.22 32.2 17.3 13.1 71.1 17.3 12.7 61 3.5 0.1 21 0.783

81 Armenia 74.6 1.9 0.20 11.7 –0.8 36.9 178.5 0.1 11.1 55 0.2 14.4 2 0.845

82 North Macedonia 79.4 3.5 0.27 39.6 10.3 8.2 39.0 9.0 14.5 82 0.1 .. .. 0.970

83 Colombia 76.7 2.0 0.12 52.7 –9.2 0.5 57.1 19.9 6.8 37 0.8 0.8 7 0.749

84 Brazil 59.1 2.2 0.15 58.9 –9.9 0.8 80.6 80.3 17.4 30 1.0 0.1 27 0.900

85 China 87.7 7.0 0.45 22.4 33.6 20.9 208.5 58.0 25.0 113 0.6 0.0 27 0.743

86 Ecuador 86.9 2.5 0.20 50.2 –5.0 .. 87.7 16.8 9.3 25 0.6 0.0 30 0.660

86 Saint Lucia .. 2.3 .. 33.2 –7.2 14.3 13.2 13.6 .. 30 0.6 2.8 .. 0.838

88 Azerbaijan 98.4 3.7 0.20 14.1 37.7 36.9 50.6 0.0 9.2 64 1.1 .. .. 0.910

88 Dominican Republic 86.6 2.3 0.14 41.7 82.5 30.4 72.8 24.3 5.8 43 2.2 .. .. 0.733

90 Moldova (Republic of) 88.7 1.3 0.42 12.6 29.6 6.9 33.3 12.5 8.8 78 0.1 .. 29 0.968

91 Algeria 100.0 3.7 0.23 0.8 17.8 84.0 8.2 6.9 9.0 50 1.9 0.0 1 0.908

92 Lebanon 97.6 3.5 0.34 13.4 4.9 40.2 65.6 47.3 10.0 51 0.8 0.2 .. 0.919

93 Fiji .. 2.4 .. 55.9 7.3 .. 12.0 6.3 6.5 99 2.9 0.2 .. 0.668

94 Dominica .. 2.5 .. 57.4 –13.9 10.0 2.2 1.8 4.6 .. .. 2.8 .. 0.675

95 Maldives .. 3.0 .. 3.3 0.0 15.7 58.9 3.2 6.8 26 0.3 0.2 .. 0.850

95 Tunisia 88.9 2.7 0.21 6.8 63.5 103.3 14.4 7.5 9.3 56 1.0 0.2 13 0.974

97 Saint Vincent and the Grenadines .. 2.0 .. 69.2 8.0 7.9 .. .. .. 48 1.3 11.0 .. 0.767

97 Suriname 76.3 3.1 0.25 98.3 –0.7 .. 102.7 9.0 13.5 57 2.0 .. 21 0.983

99 Mongolia 93.2 8.9 0.54 8.0 –0.6 1.3 30.4 0.6 34.5 156 1.3 6.3 13 0.950

100 Botswana 74.7 3.0 0.22 18.9 –21.7 1.6 80.9 4.3 29.5 101 11.8 0.0 51 0.974

101 Jamaica 81.0 2.8 0.30 30.9 –2.8 12.5 17.2 7.6 6.5 25 0.6 0.0 .. 0.666

102 Jordan 97.6 2.4 0.32 1.1 –0.6 96.4 71.2 5.8 7.6 51 0.6 0.1 4 0.965

103 Paraguay 33.7 1.1 0.10 37.7 –29.1 0.6 27.6 46.0 12.5 57 1.5 0.1 52 0.950

104 Tonga .. 1.3 .. 12.5 0.0 .. 2.1 1.6 16.9 73 1.4 1.0 .. 0.724
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2013–2015b 2018 2017 2016 1990/2016 2007–2017b 2018 2018 2017 2016 2016 2009–2019b 2015 2019

105 Libya 99.1 8.1 0.37 0.1 0.0 822.9 7.2 0.9 11.0 72 0.6 .. .. 0.972

106 Uzbekistan 97.7 2.8 0.41 7.5 5.4 120.5 161.6 50.6 9.1 81 0.4 .. 29 0.969

107 Bolivia (Plurinational State of) 84.2 2.0 0.29 50.3 –13.2 0.4 3.0 2.7 13.0 64 5.6 0.3 18 0.871

107 Indonesia 66.1 2.3 0.17 49.9 –23.8 11.0 63.1 15.9 7.5 112 7.1 0.2 21 0.751

107 Philippines 62.4 1.3 0.16 27.8 26.3 19.4 59.4 12.2 4.0 185 4.2 0.2 38 0.676

110 Belize .. 1.5 .. 59.7 –15.8 .. 87.7 55.4 11.5 69 1.0 0.3 81 0.845

111 Samoa .. 1.3 .. 60.4 31.5 .. 0.2 0.2 5.3 85 1.5 0.5 .. 0.767

111 Turkmenistan .. 13.7 0.75 8.8 0.0 .. .. .. 16.5 79 4.0 .. 22 0.977

113 Venezuela (Bolivarian Republic of) 88.4 4.8 0.33 52.7 –10.6 1.7 79.0 27.9 6.7 35 1.4 0.1 15 0.828

114 South Africa 86.8 8.1 0.62 7.6 0.0 37.7 37.9 21.6 11.3 87 13.7 0.5 78 0.776

115 Palestine, State of .. 0.7 .. 1.5 1.0 34.4 .. .. .. .. .. 0.0 15 0.921

116 Egypt 97.9 2.4 0.21 0.1 67.3 112.0 342.3 68.9 7.9 109 2.0 3.2 1 0.914

117 Marshall Islands .. 2.6 .. 70.2 .. .. .. .. 2.0 .. .. .. .. 0.838

117 Viet Nam 69.8 2.2 0.33 48.1 67.1 .. 136.5 65.1 14.7 64 1.6 0.1 31 0.728

119 Gabon 22.8 2.5 0.10 90.0 5.5 .. 12.6 7.4 6.0 76 20.6 .. 16 0.956
Medium human development

120 Kyrgyzstan 75.5 1.6 0.43 3.3 –24.8 .. 18.3 1.6 8.4 111 0.8 0.3 24 0.985

121 Morocco 88.5 1.8 0.22 12.6 13.5 35.7 27.4 17.5 7.9 49 1.9 0.2 19 0.889

122 Guyana .. 3.1 .. 83.9 –0.9 0.5 42.2 9.7 24.5 108 3.6 0.4 16 0.880

123 Iraq 96.0 5.3 0.24 1.9 3.4 42.9 34.5 12.5 6.3 75 3.0 20.9 26 0.793

124 El Salvador 48.4 1.1 0.13 12.6 –30.9 .. 64.2 14.4 5.3 42 2.0 0.1 16 0.832

125 Tajikistan 46.0 0.6 0.23 3.0 1.9 .. 9.3 3.9 3.5 129 2.7 0.1 97 0.990

126 Cabo Verde .. 1.2 .. 22.5 57.3 .. .. .. 6.9 99 4.1 0.2 17 0.904

127 Guatemala 37.4 1.1 0.13 32.7 –26.2 .. 84.5 25.8 6.6 74 6.3 0.6 24 0.730

128 Nicaragua 40.7 0.9 0.16 25.9 –31.0 0.9 27.0 7.7 6.7 56 2.2 0.6 .. 0.851

129 Bhutan .. 1.6 .. 72.5 35.1 0.4 28.2 3.5 10.4 124 3.9 3.7 10 0.798

130 Namibia 66.7 1.7 0.17 8.3 –21.9 .. 25.1 1.2 11.2 145 18.3 35.9 19 0.969

131 India 73.6 2.0 0.26 23.8 10.8 33.9 104.1 41.1 5.5 184 18.6 .. 30 0.676

132 Honduras 52.5 1.0 0.23 40.0 –45.0 .. 69.0 21.7 5.2 61 3.6 5.3 .. 0.765

133 Bangladesh 73.8 0.5 0.14 11.0 –4.5 2.9 154.7 82.6 2.7 149 11.9 0.2 65 0.752

134 Kiribati .. 0.6 .. 15.0 0.0 .. .. .. 6.3 140 16.7 .. .. 0.772

135 Sao Tome and Principe .. 0.6 .. 55.8 –4.3 1.9 .. .. 3.2 162 11.4 .. .. 0.799

136 Micronesia (Federated States of) .. 1.3 .. 91.9 .. .. .. .. 2.3 152 3.6 9.2 .. 0.697

137 Lao People’s Democratic Republic .. 2.7 .. 82.1 7.4 .. .. .. 12.0 188 11.3 0.8 .. 0.830

138 Eswatini (Kingdom of) .. 1.1 .. 34.3 25.1 .. .. .. 9.4 137 27.9 2.0 13 0.812

138 Ghana 52.5 0.6 0.12 41.2 8.6 .. 7.5 5.5 7.0 204 18.8 0.5 14 0.847

140 Vanuatu .. 0.5 .. 36.1 0.0 .. .. .. 6.1 136 10.4 4.1 .. 0.661

141 Timor-Leste .. 0.4 .. 45.4 –30.1 .. .. .. 7.7 140 9.9 0.2 .. 0.854

142 Nepal 15.5 0.3 0.14 25.4 –24.7 .. 54.7 20.9 3.9 194 19.8 1.9 .. 0.831

143 Kenya 17.4 0.4 0.11 7.8 –5.8 13.1 9.5 2.3 3.2 78 51.2 1.8 40 0.798

144 Cambodia 30.6 0.6 0.19 52.9 –27.9 .. 31.4 0.9 5.3 150 6.5 0.3 33 0.790

145 Equatorial Guinea .. 4.3 .. 55.5 –16.3 .. .. .. 19.2 178 22.3 1.3 19 0.822

146 Zambia 10.6 0.3 0.10 65.2 –8.2 .. 38.6 9.6 8.4 127 34.9 0.1 7 0.875

147 Myanmar 44.3 0.5 0.10 43.6 –27.3 .. 21.6 11.7 3.5 156 12.6 1.0 23 0.800

148 Angola 48.3 1.1 0.10 46.3 –5.3 .. 4.2 1.2 4.9 119 48.8 0.9 20 0.932

149 Congo 40.5 0.6 0.11 65.4 –1.8 .. 0.5 0.7 3.5 131 38.7 .. 10 0.966

150 Zimbabwe 29.1 0.8 0.27 35.5 –38.0 16.7 15.9 11.8 3.4 133 24.6 2.3 36 0.792

151 Solomon Islands .. 0.3 .. 77.9 –6.2 .. .. .. 7.1 137 6.2 3.7 .. 0.762

151 Syrian Arab Republic 97.8 1.7 0.79 2.7 32.1 .. 0.9 0.6 10.6 75 3.7 0.2 .. 0.940

153 Cameroon 38.3 0.3 0.08 39.3 –23.5 .. 6.0 1.2 4.2 208 45.2 3.9 0 0.840

154 Pakistan 61.6 1.1 0.19 1.9 –43.5 81.0 110.1 40.2 4.4 174 19.6 0.1 5 0.859

155 Papua New Guinea .. 0.9 .. 74.1 –0.2 .. 31.7 2.9 10.2 152 16.3 0.4 21 0.836

156 Comoros .. 0.3 .. 19.7 –25.3 .. .. .. 3.5 172 50.7 0.7 22 0.745
Low human development

157 Mauritania .. 0.6 .. 0.2 –46.7 .. .. .. 7.4 169 38.6 .. 3 0.975

158 Benin 36.7 0.6 0.30 37.8 –26.0 .. 14.1 8.1 5.2 205 59.7 .. 53 0.910
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2013–2015b 2018 2017 2016 1990/2016 2007–2017b 2018 2018 2017 2016 2016 2009–2019b 2015 2019

159 Uganda .. 0.1 .. 9.7 –59.3 1.1 1.2 0.7 2.9 156 31.6 0.3 22 0.755

160 Rwanda .. 0.1 .. 19.7 53.1 .. 3.1 4.9 2.9 121 19.3 0.3 12 0.884

161 Nigeria 18.9 0.6 0.09 7.2 –61.8 4.4 10.9 2.9 3.5 307 68.6 .. 32 0.856

162 Côte d’Ivoire 26.5 0.3 0.12 32.7 1.7 1.4 4.6 3.3 3.0 269 47.2 0.2 14 0.905

163 Tanzania (United Republic of) 14.4 0.2 0.07 51.6 –18.3 .. 9.1 3.7 3.2 139 38.4 0.1 .. 0.701

164 Madagascar .. 0.2 .. 21.4 –9.1 .. 8.0 1.3 2.4 160 30.2 0.4 30 0.761

165 Lesotho .. 1.3 .. 1.6 25.0 .. .. .. 11.7 178 44.4 .. 20 0.945

166 Djibouti .. 0.7 .. 0.2 0.0 .. .. .. 2.9 159 31.3 3.2 .. 0.810

167 Togo 17.8 0.4 0.18 3.1 –75.4 .. 1.5 0.1 4.2 250 41.6 0.1 12 0.862

168 Senegal 53.9 0.7 0.17 42.8 –11.9 .. 11.3 6.1 3.2 161 23.9 0.0 6 0.941

169 Afghanistan .. 0.3 .. 2.1 0.0 .. 5.9 1.6 1.9 211 13.9 1.2 8 0.837

170 Haiti 22.0 0.3 0.19 3.5 –17.1 10.3 .. .. 1.6 184 23.8 .. .. 0.719

170 Sudan 31.7 0.5 0.11 .. .. 71.2 8.2 0.2 5.4 185 17.3 0.9 12 0.928

172 Gambia .. 0.3 .. 48.4 10.8 .. 4.5 1.6 2.5 237 29.7 10.4 14 0.967

173 Ethiopia 6.6 0.1 0.07 12.5 .. 8.7 23.5 9.2 3.2 144 43.7 0.0 29 0.847

174 Malawi .. 0.1 .. 33.2 –19.7 .. 23.2 6.2 3.3 115 28.3 7.1 17 0.808

175 Congo (Democratic Republic of the) 5.4 0.0 0.03 67.2 –5.0 .. 0.7 0.1 2.3 164 59.8 .. 6 0.891

175 Guinea-Bissau .. 0.2 .. 69.8 –11.5 .. .. .. 3.9 215 35.3 0.1 15 0.908

175 Liberia .. 0.3 .. 43.1 –15.8 .. .. .. 3.1 170 41.5 0.9 29 0.905

178 Guinea .. 0.3 .. 25.8 –12.9 .. 2.5 0.0 3.8 243 44.6 0.5 11 0.896

179 Yemen 98.5 0.4 0.14 1.0 0.0 .. 2.6 0.3 2.3 194 10.2 0.7 .. 0.859

180 Eritrea 23.1 0.2 0.08 14.9 –7.1 .. 6.7 0.1 7.0 174 45.6 .. 35 0.893

181 Mozambique 12.6 0.3 0.23 48.0 –13.0 0.7 4.5 0.7 2.4 110 27.6 0.1 .. 0.817

182 Burkina Faso .. 0.2 .. 19.3 –22.7 .. 9.3 3.8 4.4 206 49.6 0.0 19 0.988

182 Sierra Leone .. 0.1 .. 43.1 –0.3 .. .. .. 7.0 324 81.3 12.7 18 0.931

184 Mali .. 0.2 .. 3.8 –30.7 .. 15.7 5.3 5.8 209 70.7 0.1 3 0.981

185 Burundi .. 0.0 .. 10.9 –2.9 .. 8.7 6.3 1.8 180 65.4 5.5 29 0.892

185 South Sudan 72.2 0.2 0.41 .. .. 1.3 .. .. 0.9 165 63.3 2.7 .. 0.930

187 Chad .. 0.1 .. 3.8 –29.2 .. .. .. 2.5 280 101.0 .. 34 0.916

188 Central African Republic .. 0.1 .. 35.6 –1.8 .. 0.1 0.0 3.4 212 82.1 0.0 13 0.937

189 Niger 24.1 0.1 0.11 0.9 –41.9 5.1 0.4 0.0 3.4 252 70.8 2.2 7 0.936
Other countries or territories
.. Korea (Democratic People’s Rep. of) 62.1 1.2 0.19 40.7 –40.2 .. .. .. 3.6 207 1.4 .. .. 0.918

.. Monaco .. .. .. .. .. .. .. .. .. .. .. .. .. 0.758

.. Nauru .. 4.7 .. 0.0 0.0 .. 0.0 0.0 .. .. .. .. .. 0.769

.. San Marino .. .. .. 0.0 0.0 .. .. .. .. .. .. .. .. 0.991

.. Somalia .. 0.0 .. 10.0 –24.1 .. .. .. 2.7 213 86.6 .. 23 0.905

.. Tuvalu .. 1.0 .. 33.3 0.0 .. .. .. 1.1 .. .. .. .. 0.833
Human development groups

Very high human development 82.3 10.4 0.24 33.0 1.2 6.1 55.5 20.0 17.2 25 0.3 0.7 .. —

High human development 84.8 5.1 0.34 31.6 –3.8 6.1 106.6 39.7 17.7 94 1.9 0.3 26 —

Medium human development 68.9 1.6 0.23 31.6 –8.7 .. 82.4 32.8 5.3 168 18.6 .. 23 —

Low human development .. 0.3 .. 23.7 –13.1 .. 8.7 2.8 3.3 205 47.6 .. 16 —

Developing countries 80.5 3.4 0.31 27.1 –6.4 8.5 74.1 28.5 11.5 133 14.0 0.6 23 —
Regions

Arab States 95.5 4.8 0.29 1.8 –1.9 77.3 35.4 10.9 9.9 101 7.0 3.5 7 —

East Asia and the Pacific .. 5.5 .. 29.8 3.9 .. 139.8 40.3 19.7 114 2.2 0.1 .. —

Europe and Central Asia 87.0 5.5 0.30 9.2 8.6 20.4 43.2 13.4 14.9 67 0.5 0.3 28 —

Latin America and the Caribbean 74.5 2.8 0.18 46.2 –9.6 1.5 57.3 43.4 13.3 40 1.7 0.4 28 —

South Asia 76.9 2.0 0.26 14.7 7.8 25.4 97.3 38.3 5.5 174 17.1 .. 23 —

Sub-Saharan Africa 39.2 0.8 0.25 28.1 –11.9 .. 11.1 4.4 4.1 187 47.8 1.2 22 —

Least developed countries .. 0.3 .. 29.1 –11.3 .. 17.6 7.3 3.4 167 34.3 0.8 16 —

Small island developing states .. 3.2 .. 69.4 1.3 .. .. .. 9.6 92 8.9 .. .. —
Organisation for Economic Co-operation 
and Development 79.6 9.5 0.23 32.0 1.0 7.3 74.7 26.4 15.7 20 0.4 0.7 .. —

World 80.6 4.6 0.26 31.2 –3.0 7.7 69.7 26.0 12.3 114 11.7 0.7 20 —
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Notes 

Three-colour coding is used to visualize partial grouping of 
countries and aggregates by indicator. For each indicator 
countries are divided into three groups of approximately 
equal size (terciles): the top third, the middle third and the 
bottom third. Aggregates are colour coded using the same 
tercile cutoffs. See Technical note 6 at http://hdr.undp.org/
sites/default/files/hdr2020_technical_notes.pdf for details 
about partial grouping in this table.

a This column is intentionally left without colour be-
cause it is meant to provide context for the indicator 
on change in forest area.

b Data refer to the most recent year available during the 
period specified.

c Less than 0.1.

Definitions

Fossil fuel energy consumption: Percentage of total energy 
consumption that comes from fossil fuels, which consist of 
coal, oil, petroleum and natural gas products.

Carbon dioxide emissions, production emissions: Total car-
bon dioxide emissions produced as a consequence of hu-
man activities (use of coal, oil and gas for combustion and 
industrial processes, gas flaring and cement manufacture), 
divided by midyear population. Values are territorial emis-
sions, meaning that emissions are attributed to the country 
in which they physically occur.

Carbon dioxide emissions, per unit of GDP: Human-originated 
carbon dioxide emissions stemming from the burning of fos-
sil fuels, gas flaring and cement manufacture, expressed in 
kilograms per unit of gross domestic product (GDP) in con-
stant 2010 US dollars. Carbon dioxide emitted by forest bio-
mass through depletion of forest areas is included.

Forest area: Land spanning more than 0.5 hectare with trees 
taller than 5 metres and a canopy cover of more than 10 per-
cent or trees able to reach these thresholds in situ. It excludes 
land predominantly under agricultural or urban land use, 
tree stands in agricultural production systems (for example, 
in fruit plantations and agroforestry systems) and trees in ur-
ban parks and gardens. Areas under reforestation that have 
not yet reached but are expected to reach a canopy cover of 
10 percent and a tree height of 5 metres are included, as are 
temporarily unstocked areas resulting from human interven-
tion or natural causes that are expected to regenerate.

Fresh water withdrawals: Total fresh water withdrawn, ex-
pressed as a percentage of total renewable water resources.

Use of fertilizer nutrient: Total agricultural use of fertilizer 
nutrient—nitrogen (N) or phosphorus (expressed as P2O5), 
expressed per area of cropland. Cropland is the sum of ar-
able land and land under permanent crops.

Domestic material consumption per capita: The sum of di-
rect imports of materials and domestic extraction of mate-
rials minus direct exports of materials, measured in tonnes, 
divided by midyear population. A territorial (production-side) 
indicator, domestic material consumption measures the total 
amount of materials used in economic processes. It excludes 
materials that are mobilized during domestic extraction but 
do not enter the economic process. Domestic material con-
sumption per capita, also referred to as metabolic profile, is 
an environmental pressure indicator that describes the aver-
age level of material use in an economy.

Mortality rate attributed to household and ambient air pol‑
lution: Number of deaths attributable to the joint effects of 
household and ambient air pollution, expressed per 100,000 
population. The rates are age standardized. The diseases 
taken into account are acute respiratory infections (esti-
mated for all ages), cerebrovascular diseases (estimated for 
adults older than age 25), ischaemic heart diseases (esti-
mated for adults older than age 25), chronic obstructive pul-
monary disease (estimated for adults older than age 25) and 
lung cancer (estimated for adults older than age 25).

Mortality rate attributed to unsafe water, sanitation and hy‑
giene services: Number of deaths due to diarrhoea, intestinal 
nematode infections and protein-energy malnutrition that 
are attributable to inadequate water, sanitation and hygiene 
services, expressed per 100,000 population.

Number of deaths and missing persons attributed to disas‑
ters: Number of people who died during or directly after 
a disaster as a direct result of the event or whose where-
abouts are unknown since the event, expressed per 100,000 

population. It includes people who are presumed dead, for 
whom there is no physical evidence such as a body and for 
whom an official or legal report has been filed with compe-
tent authorities.

Degraded land: Rain-fed cropland, irrigated cropland, or 
range, pasture, forest and woodlands that have experienced 
the reduction or loss of biological or economic productivity 
and complexity resulting from a combination of pressures, 
including land use and management practices, expressed 
as a percentage of total land area.

Red List Index: Measure of the aggregate extinction risk 
across groups of species. It is based on genuine changes in 
the number of species in each category of extinction risk on 
the International Union for Conservation of Nature Red List of 
Threatened Species. It ranges from 0, all species categorized 
as extinct, to 1, all species categorized as least concern.

Main data sources

Columns 1 and 4: World Bank (2020a).

Column 2: Global Carbon Project (2020).

Columns 3, 9 and 12–14: United Nations Statistics Division 
(2020a).

Column 5: HDRO calculations based on data on forest area 
from World Bank (2020a).

Column 6: FAO (2020c).

Columns 7 and 8: FAO (2020b).

Columns 10 and 11: WHO (2020).
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HDI RANK

SDG 17.4 SDG 9.5 SDG 10.1 SDG 5 SDG 10.1

Economic sustainability Social sustainability

Adjusted net 
savings

Total debt 
service

Gross capital 
formation

Skilled labour 
force

Concentration 
index 

(exports)

Research and 
development 
expenditure 

Dependency 
ratio

Education and health 
expenditure versus 

military expenditure Overall loss in 
HDI value due 
to inequalityc

Gender 
Inequality 

Indexc

Income 
share of the 

poorest 40%d
Old age 

(65 and older)
Military 

expenditurea
Ratio of 

education 
and health 

expenditure 
to military 

expenditureb(% of GNI)

(% of exports 
of goods, 
services 

and primary 
income) (% of GDP)

(% of labour 
force) (value) (% of GDP)

(per 100 
people ages 

15-64) (% of GDP) Average annual change (%)

2015–2018e 2015–2018e 2015–2019e 2015–2019e 2018 2014–2018e 2030f 2015–2018e 2010–2017g 2010/2019h 2005/2019h 2005/2018

Very high human development
1 Norway 18.2 .. 29.0 84.3 0.357 2.1 31.9 i 1.6 11.4 –0.9 –4.4 0.3

2 Ireland 16.1 .. 43.8 85.0 0.269 1.1 27.8 0.3 33.5 –2.4 –5.0 0.2

2 Switzerland 16.9 .. 22.3 87.3 0.246 j 3.4 37.9 0.7 25.4 –0.3 –7.4 –0.1

4 Hong Kong, China (SAR) .. .. 18.9 77.0 0.286 0.9 43.2 .. .. .. .. ..

4 Iceland 11.0 .. 20.1 76.2 0.460 2.0 31.8 .. .. –1.4 –5.3 0.4

6 Germany 14.4 .. 21.6 87.3 0.093 3.1 44.0 1.2 13.4 0.3 –2.3 –0.1

7 Sweden 17.8 .. 25.2 87.1 0.097 3.3 36.4 1.0 17.6 –0.2 –2.0 –0.3

8 Australia 4.4 .. 23.3 78.9 0.291 1.9 31.0 k 1.9 6.9 0.3 –2.5 –0.2

8 Netherlands 19.2 .. 21.2 78.6 0.083 2.2 40.8 1.2 13.6 –1.7 –4.6 0.1

10 Denmark 19.4 .. 22.7 79.7 0.100 3.1 37.1 1.2 15.5 –0.7 –3.7 –0.6

11 Finland 10.8 .. 24.0 90.5 0.143 2.8 43.1 l 1.4 11.4 –3.6 –4.4 0.0

11 Singapore 34.7 .. 24.9 84.0 0.239 1.9 34.5 3.1 2.1 .. –6.0 ..

13 United Kingdom 3.0 .. 17.4 84.4 0.111 1.7 34.8 1.8 8.4 –1.9 –3.7 0.0

14 Belgium 11.1 .. 25.3 85.6 0.096 2.8 37.6 0.9 18.3 –1.0 –6.1 0.2

14 New Zealand 10.1 .. 24.0 82.2 0.176 1.4 33.3 1.2 13.3 .. –2.3 ..

16 Canada 6.0 .. 22.7 92.0 0.147 1.6 36.7 1.3 13.1 0.1 –3.9 –0.2

17 United States 5.6 .. 21.0 96.5 0.099 2.8 32.5 3.2 6.2 1.3 –1.8 –0.3

18 Austria 14.3 .. 25.4 87.6 0.068 3.2 38.5 0.7 21.7 –0.7 –3.8 –0.3

19 Israel 15.6 .. 21.8 90.3 0.223 5.0 22.5 4.3 2.8 –1.0 –3.2 0.5

19 Japan 7.3 .. 24.3 99.9 0.139 3.3 53.2 0.9 14.9 .. –3.1 2.1

19 Liechtenstein .. .. .. .. .. .. .. .. .. .. .. ..

22 Slovenia 11.8 .. 20.7 92.1 0.177 1.9 41.8 1.0 13.2 –4.4 –5.2 0.1

23 Korea (Republic of) 19.2 .. 31.2 86.0 0.198 4.8 38.2 2.6 4.6 –4.5 –3.8 0.1

23 Luxembourg 13.1 .. 17.4 79.6 0.106 1.2 27.1 0.6 19.5 1.0 –5.2 –1.2

25 Spain 10.2 .. 20.8 67.7 0.097 1.2 39.8 m 1.3 11.6 3.6 –3.6 –0.6

26 France 8.9 .. 24.2 85.7 0.089 2.2 40.4 2.3 .. –0.3 –7.1 –0.3

27 Czechia 10.2 .. 26.3 95.4 0.127 1.9 35.3 1.1 12.7 –3.2 –0.8 0.4

28 Malta .. .. 20.0 63.5 0.308 0.6 41.9 0.5 29.5 .. –3.5 –0.2

29 Estonia 16.7 .. 28.1 91.2 0.099 1.4 38.3 2.1 5.6 –3.6 –6.7 0.3

29 Italy 6.4 .. 18.0 70.0 0.053 1.4 45.8 1.3 9.5 0.1 –6.5 –0.5

31 United Arab Emirates .. .. 23.8 52.4 0.231 1.3 6.4 5.6 n .. .. –13.4 ..

32 Greece –1.7 .. 12.5 81.3 0.291 1.2 42.5 2.4 .. 0.8 –3.1 0.0

33 Cyprus 8.1 .. 19.1 85.0 0.374 0.6 27.0 o 1.6 9.1 –2.5 –3.4 –0.2

34 Lithuania 11.2 .. 16.7 96.4 0.115 0.9 45.2 2.0 7.2 –1.1 –3.2 –0.5

35 Poland 10.5 .. 19.6 95.1 0.063 1.2 37.0 2.0 5.8 –3.7 –2.5 1.5

36 Andorra .. .. .. .. 0.189 .. .. .. .. .. .. ..

37 Latvia 4.7 .. 22.1 92.5 0.083 0.6 42.3 2.0 7.4 –1.6 –2.2 0.6

38 Portugal 4.6 .. 18.9 56.6 0.080 1.4 44.3 1.8 7.7 0.0 –5.7 0.8

39 Slovakia 4.3 .. 23.3 95.6 0.216 0.8 32.7 1.2 9.8 –1.0 0.1 0.5

40 Hungary 14.5 .. 28.6 88.8 0.108 1.6 34.5 1.1 11.6 –1.8 –0.9 0.6

40 Saudi Arabia 17.2 .. 27.3 58.7 0.557 0.8 n 8.3 8.8 1.1 n .. –6.8 ..

42 Bahrain 19.9 .. 36.4 19.3 0.386 0.1 7.1 3.6 1.6 .. –2.9 ..

43 Chile 0.5 .. 22.8 71.3 0.324 0.4 26.0 1.9 7.4 –1.4 –3.0 1.9

43 Croatia 14.4 .. 22.8 91.8 0.071 1.0 40.5 1.5 6.7 –6.9 –2.1 0.7

45 Qatar 29.3 .. 44.4 43.9 0.463 0.5 5.7 1.5 n 4.2 .. .. ..

46 Argentina 5.0 45.0 18.2 66.9 0.227 0.5 19.7 0.9 17.0 –3.9 –0.9 1.7

47 Brunei Darussalam 30.4 .. 38.7 78.8 0.624 0.3 14.4 2.4 2.0 .. .. ..

48 Montenegro .. 63.7 31.1 92.0 0.218 0.4 30.1 1.5 .. –0.2 .. ..

49 Romania 0.3 20.8 22.9 81.7 0.114 0.5 32.6 1.9 5.7 –0.2 –1.8 0.7

50 Palau .. .. 26.7 92.5 0.604 .. .. .. .. .. .. ..
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Three-colour coding is used to visualize partial grouping of countries by indicator. For each indicator countries are divided into three groups of approximately equal size (terciles): 
the top third, the middle third and the bottom third. Aggregates are colour coded using the same tercile cutoffs. See Notes after the table.

Country groupings (terciles): Top third Middle third Bottom third
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HDI RANK

SDG 17.4 SDG 9.5 SDG 10.1 SDG 5 SDG 10.1

Economic sustainability Social sustainability

Adjusted net 
savings

Total debt 
service

Gross capital 
formation

Skilled labour 
force

Concentration 
index 

(exports)

Research and 
development 
expenditure 

Dependency 
ratio

Education and health 
expenditure versus 

military expenditure Overall loss in 
HDI value due 
to inequalityc

Gender 
Inequality 

Indexc

Income 
share of the 

poorest 40%d
Old age 

(65 and older)
Military 

expenditurea
Ratio of 

education 
and health 

expenditure 
to military 

expenditureb(% of GNI)

(% of exports 
of goods, 
services 

and primary 
income) (% of GDP)

(% of labour 
force) (value) (% of GDP)

(per 100 
people ages 

15-64) (% of GDP) Average annual change (%)

2015–2018e 2015–2018e 2015–2019e 2015–2019e 2018 2014–2018e 2030f 2015–2018e 2010–2017g 2010/2019h 2005/2019h 2005/2018

51 Kazakhstan 3.0 48.3 27.0 80.8 0.599 0.1 17.4 1.0 6.6 –6.8 –4.4 3.1

52 Russian Federation 8.2 19.6 23.1 96.1 0.327 1.0 31.1 3.9 1.7 –1.4 –3.3 1.1

53 Belarus 15.7 13.5 29.0 98.6 0.182 0.6 32.5 1.3 9.2 –4.2 .. 0.6

54 Turkey 12.1 36.7 25.1 46.3 0.076 1.0 18.5 2.5 .. –3.8 –3.9 0.3

55 Uruguay 5.2 .. 16.2 26.1 0.226 0.5 27.0 2.0 7.1 –2.4 –1.6 1.2

56 Bulgaria 15.1 15.3 19.5 87.9 0.092 0.8 37.2 1.7 7.4 0.3 –1.5 –0.8

57 Panama 25.8 .. 41.3 54.2 0.144 0.1 17.4 0.0 .. –3.2 –1.1 1.7

58 Bahamas –3.5 .. 24.5 .. 0.421 .. 17.1 .. .. .. –0.4 ..

58 Barbados –0.6 .. 15.7 .. 0.158 .. 35.4 .. .. .. –2.3 ..

60 Oman –17.5 .. 23.2 .. 0.447 0.2 6.0 8.2 0.7 .. –1.7 ..

61 Georgia 9.6 23.7 26.8 93.4 0.210 0.3 29.5 p 1.9 5.6 –4.0 –1.2 0.3

62 Costa Rica 16.9 18.3 17.9 44.0 0.262 0.4 22.6 0.0 .. –1.3 –1.4 –0.1

62 Malaysia 2.8 .. 20.9 66.8 0.218 1.4 14.7 q 1.0 7.7 .. –0.8 1.5

64 Kuwait 18.9 .. 25.2 .. 0.486 0.1 10.0 5.1 .. .. –3.2 ..

64 Serbia 3.1 22.3 23.6 82.9 0.081 0.9 32.7 r 1.9 6.2 1.8 .. ..

66 Mauritius 3.0 23.3 20.0 61.7 0.219 0.3 26.7 s 0.2 60.1 .. –0.9 –0.2
High human development

67 Seychelles .. .. 31.6 95.2 0.424 0.2 19.2 1.4 5.1 .. .. ..

67 Trinidad and Tobago .. .. .. 72.0 0.345 0.1 24.1 0.8 .. .. –0.9 ..

69 Albania –1.6 20.7 25.1 79.5 0.298 0.2 n 32.7 1.2 .. –1.7 –3.7 –0.7

70 Cuba .. .. 12.0 69.4 0.236 0.4 33.8 2.9 7.1 .. –0.8 ..

70 Iran (Islamic Republic of) .. 0.8 34.7 18.0 t 0.525 0.8 14.1 2.7 4.0 .. –0.8 0.7

72 Sri Lanka 21.0 36.0 27.4 39.2 0.194 0.1 24.2 1.9 3.1 –2.3 –0.7 0.3

73 Bosnia and Herzegovina .. 10.8 21.3 83.6 0.100 0.2 37.5 1.1 .. –3.7 .. 0.2

74 Grenada .. 8.4 .. .. 0.208 .. 18.8 .. .. .. .. ..

74 Mexico 6.6 11.9 21.4 41.6 0.137 0.3 15.2 0.5 18.8 0.2 –2.0 1.5

74 Saint Kitts and Nevis .. .. 30.0 .. 0.313 .. .. .. .. .. .. ..

74 Ukraine 1.6 20.7 12.6 80.0 0.140 0.5 30.2 u 3.8 3.8 –2.5 –3.4 0.6

78 Antigua and Barbuda .. .. .. .. 0.426 .. 20.7 .. .. .. .. ..

79 Peru 6.6 12.2 20.9 58.1 0.295 0.1 17.5 1.2 7.2 –5.1 –1.1 2.0

79 Thailand 15.0 5.4 23.9 38.8 0.079 1.0 29.6 1.3 5.4 –2.5 –0.5 1.1

81 Armenia –4.2 29.9 17.4 79.9 0.265 0.2 26.1 4.8 3.4 –1.1 –3.3 0.2

82 North Macedonia 14.6 16.6 34.1 82.4 0.221 0.4 27.4 1.0 .. –3.6 .. 2.9

83 Colombia –2.0 40.8 22.3 59.9 0.341 0.2 19.3 3.2 3.7 –2.6 –1.0 0.7

84 Brazil 3.3 31.7 15.1 65.7 0.165 1.3 19.9 1.5 11.1 –0.7 –1.1 0.8

85 China 21.1 8.2 43.8 .. 0.094 2.2 25.0 1.9 .. –3.9 –2.1 0.7

86 Ecuador 3.6 36.7 25.0 47.0 0.393 0.4 15.5 2.4 5.2 –0.8 –1.5 2.1

86 Saint Lucia .. 3.9 .. 16.8 0.456 .. 21.1 .. .. .. .. ..

88 Azerbaijan 6.3 10.5 20.1 93.3 0.827 0.2 17.3 v 3.8 2.4 –4.0 –0.4 ..

88 Dominican Republic 19.3 15.1 27.3 48.0 0.189 .. 15.7 0.7 10.0 n –1.7 –0.6 1.9

90 Moldova (Republic of) 4.6 12.9 26.3 65.2 0.188 0.3 24.6 w 0.3 33.7 –2.8 –2.3 2.2

91 Algeria 21.2 0.5 44.3 40.3 0.486 0.5 14.0 5.3 2.8 n .. –1.8 ..

92 Lebanon –23.3 72.1 18.4 .. 0.122 .. 17.9 5.0 2.4 .. .. ..

93 Fiji .. 2.0 .. 62.5 0.221 .. 12.5 0.9 5.3 .. –1.1 0.5

94 Dominica .. 16.5 .. .. 0.409 .. .. .. .. .. .. ..

95 Maldives .. 9.2 .. 32.7 0.586 .. 9.0 .. .. 3.5 –0.7 1.4

95 Tunisia –8.3 14.0 19.3 55.8 0.137 0.6 19.0 2.1 6.0 –2.9 –0.4 1.3

97 Saint Vincent and the Grenadines .. 12.3 .. .. 0.307 .. 20.0 .. .. .. .. ..

97 Suriname 23.0 n .. 36.2 n 45.0 0.689 .. 15.1 .. .. 1.4 –0.9 ..

99 Mongolia –7.5 101.6 35.9 80.6 0.446 0.1 10.5 0.8 10.9 –1.0 –1.8 0.2

100 Botswana 20.5 2.4 33.2 34.0 0.888 0.5 n 8.6 2.8 5.0 n .. –0.7 3.6

101 Jamaica 17.5 20.4 23.3 .. 0.498 .. 17.9 1.4 11.5 0.0 –1.0 ..

102 Jordan 3.3 14.1 18.4 .. 0.170 0.7 8.2 4.7 2.4 –3.0 –1.5 1.2

103 Paraguay 7.2 15.7 22.4 43.7 0.336 0.1 13.0 0.9 10.7 –0.6 –1.2 1.3
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HDI RANK

SDG 17.4 SDG 9.5 SDG 10.1 SDG 5 SDG 10.1

Economic sustainability Social sustainability

Adjusted net 
savings

Total debt 
service

Gross capital 
formation

Skilled labour 
force

Concentration 
index 

(exports)

Research and 
development 
expenditure 

Dependency 
ratio

Education and health 
expenditure versus 

military expenditure Overall loss in 
HDI value due 
to inequalityc

Gender 
Inequality 

Indexc

Income 
share of the 

poorest 40%d
Old age 

(65 and older)
Military 

expenditurea
Ratio of 

education 
and health 

expenditure 
to military 

expenditureb(% of GNI)

(% of exports 
of goods, 
services 

and primary 
income) (% of GDP)

(% of labour 
force) (value) (% of GDP)

(per 100 
people ages 

15-64) (% of GDP) Average annual change (%)

2015–2018e 2015–2018e 2015–2019e 2015–2019e 2018 2014–2018e 2030f 2015–2018e 2010–2017g 2010/2019h 2005/2019h 2005/2018

104 Tonga 9.3 n 7.2 33.4 n 72.3 0.300 .. 10.8 .. .. .. –1.7 0.4

105 Libya 34.8 n .. 29.8 n .. 0.794 .. 9.0 15.5 n .. .. –2.1 ..

106 Uzbekistan 26.7 5.8 39.8 .. 0.342 0.1 11.3 3.6 .. .. .. ..

107 Bolivia (Plurinational State of) –0.8 9.6 19.9 47.6 0.380 0.2 n 13.7 1.5 .. –5.0 –2.0 4.7

107 Indonesia 12.9 26.0 33.8 42.0 0.134 0.2 13.5 0.7 7.4 0.1 –1.0 –1.1

107 Philippines 21.0 8.7 26.2 29.9 0.250 0.2 11.5 1.1 5.6 n –0.4 –0.8 0.6

110 Belize –3.9 10.1 19.0 43.5 0.267 .. 10.5 1.3 9.8 –2.6 –1.1 ..

111 Samoa .. 9.8 .. 66.6 0.343 .. 11.4 .. .. .. –1.7 0.5

111 Turkmenistan .. .. 47.2 n .. 0.643 .. 10.8 .. .. –4.1 .. ..

113 Venezuela (Bolivarian Republic of) 7.4 n 69.0 24.8 n 42.3 0.734 0.3 15.0 0.5 11.7 n –2.2 –0.1 ..

114 South Africa –0.6 19.9 17.6 52.2 0.133 0.8 9.9 1.0 13.6 1.0 –0.9 –0.2

115 Palestine, State of .. .. 24.2 48.5 0.180 0.5 n 6.7 x .. .. .. .. 0.0

116 Egypt 3.6 15.0 16.7 57.2 0.152 0.7 10.2 1.2 3.8 n 0.8 –1.8 0.0

117 Marshall Islands .. .. 23.4 .. 0.790 .. .. .. .. .. .. ..

117 Viet Nam 13.5 7.1 26.8 39.4 0.188 0.5 17.9 2.3 4.1 0.1 –0.3 0.0

119 Gabon 20.4 7.7 22.4 35.5 0.546 0.6 n 6.4 1.5 4.5 0.7 –0.7 0.5
Medium human development

120 Kyrgyzstan 7.1 31.3 32.9 92.7 0.364 0.1 11.3 1.6 7.3 –4.9 –4.2 0.9

121 Morocco 19.7 8.8 32.2 18.7 t 0.173 0.7 n 17.1 3.1 3.4 n .. –1.5 0.3

122 Guyana 19.9 5.0 36.8 41.3 0.462 .. 16.1 1.7 6.7 –0.1 –0.9 ..

123 Iraq –2.8 .. 12.9 28.3 0.948 0.0 6.1 2.7 .. .. .. –0.6

124 El Salvador 5.1 45.8 19.1 41.1 0.213 0.2 16.3 1.0 10.4 –2.8 –1.6 2.5

125 Tajikistan 14.4 22.0 27.2 80.1 y 0.264 0.1 8.4 1.2 10.0 –4.6 –0.7 –0.2

126 Cabo Verde 19.2 5.6 35.3 59.8 0.332 0.1 n 10.4 0.6 19.2 .. .. 1.9

127 Guatemala 1.8 26.7 14.5 18.2 0.136 0.0 9.5 0.4 23.7 –2.2 –1.4 1.3

128 Nicaragua 15.0 19.0 17.1 30.5 0.231 0.1 12.0 0.6 20.8 –0.5 –1.4 0.8

129 Bhutan 16.8 10.7 47.5 19.5 0.393 .. 11.1 .. .. .. .. 0.4

130 Namibia 0.0 .. 12.7 66.7 0.267 0.3 6.6 3.3 2.7 –2.5 –1.2 0.3

131 India 17.7 11.4 30.2 21.2 0.139 0.6 12.5 2.4 3.1 –1.3 –1.7 –0.4

132 Honduras 19.4 28.1 22.3 28.2 0.222 0.0 10.0 1.7 8.4 –2.0 –0.7 2.5

133 Bangladesh 22.5 6.3 31.6 25.8 0.405 .. 10.7 1.4 3.5 –2.1 –1.2 0.0

134 Kiribati .. .. 31.7 48.3 0.919 .. 10.1 .. .. .. .. ..

135 Sao Tome and Principe .. 4.5 .. .. 0.690 .. 6.7 .. .. .. .. –3.3

136 Micronesia (Federated States of) .. .. .. 65.0 0.829 .. 9.7 .. .. .. .. 0.6

137 Lao People’s Democratic Republic –6.0 14.6 29.0 34.2 0.244 .. 8.5 0.2 n 29.7 0.0 –1.2 –0.9

138 Eswatini (Kingdom of) 5.0 2.3 13.1 17.9 0.340 0.3 6.0 1.5 8.0 –2.2 –0.3 –0.8

138 Ghana –8.4 9.4 26.4 28.5 0.459 0.4 n 6.8 0.4 17.1 1.1 –0.5 –0.5

140 Vanuatu 25.3 n 2.1 26.4 n 10.1 0.243 .. 7.0 .. .. .. .. ..

141 Timor-Leste –11.5 0.3 34.0 28.3 0.498 .. 8.2 0.6 9.9 –1.9 .. 1.5

142 Nepal 36.7 8.5 56.6 41.9 0.141 0.3 n 10.2 1.4 6.9 –2.3 –2.5 3.3

143 Kenya –4.4 22.6 17.4 40.5 0.233 0.8 n 5.4 1.2 7.9 –2.1 –1.6 1.6

144 Cambodia 10.1 6.7 24.2 14.3 0.298 0.1 10.1 2.2 5.2 –3.9 –1.3 ..

145 Equatorial Guinea .. .. 13.2 .. 0.661 .. 3.5 0.2 .. .. .. ..

146 Zambia 20.3 14.6 39.2 39.1 0.680 0.3 n 4.3 1.4 6.3 –0.1 –1.1 –1.4

147 Myanmar 21.2 4.9 30.6 28.1 0.216 0.0 12.4 2.9 2.1 .. .. ..

148 Angola –37.1 21.9 17.9 10.3 0.934 0.0 4.6 1.8 1.5 –2.5 .. 0.2

149 Congo –39.9 3.2 18.8 .. 0.624 .. 5.9 2.5 2.0 –2.6 –0.7 –1.4

150 Zimbabwe –15.8 11.7 9.3 63.5 0.394 .. 5.4 2.2 6.4 –3.0 –0.8 ..

151 Solomon Islands .. 5.6 .. 18.7 0.711 .. 7.6 .. .. .. .. 3.4

151 Syrian Arab Republic .. 3.1 n 27.8 n .. 0.232 0.0 9.4 4.1 n 2.2 n .. –0.1 ..

153 Cameroon –0.3 10.7 24.2 19.9 0.337 .. 5.0 1.3 6.0 –0.2 –1.1 –1.7

154 Pakistan 4.0 19.9 15.6 27.8 0.204 0.2 8.3 4.0 1.5 –0.1 –0.8 –0.2

155 Papua New Guinea .. 26.1 .. 26.7 0.294 0.0 6.9 0.3 13.3 .. 0.6 ..

156 Comoros 4.2 1.9 15.0 14.0 0.559 .. 6.3 .. .. 0.4 .. 1.9
Low human development

157 Mauritania 14.8 15.7 40.9 8.2 0.308 0.0 6.2 3.0 2.3 –1.1 .. 1.5
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HDI RANK

SDG 17.4 SDG 9.5 SDG 10.1 SDG 5 SDG 10.1

Economic sustainability Social sustainability

Adjusted net 
savings

Total debt 
service

Gross capital 
formation

Skilled labour 
force

Concentration 
index 

(exports)

Research and 
development 
expenditure 

Dependency 
ratio

Education and health 
expenditure versus 

military expenditure Overall loss in 
HDI value due 
to inequalityc

Gender 
Inequality 

Indexc

Income 
share of the 

poorest 40%d
Old age 

(65 and older)
Military 

expenditurea
Ratio of 

education 
and health 

expenditure 
to military 

expenditureb(% of GNI)

(% of exports 
of goods, 
services 

and primary 
income) (% of GDP)

(% of labour 
force) (value) (% of GDP)

(per 100 
people ages 

15-64) (% of GDP) Average annual change (%)

2015–2018e 2015–2018e 2015–2019e 2015–2019e 2018 2014–2018e 2030f 2015–2018e 2010–2017g 2010/2019h 2005/2019h 2005/2018

158 Benin 3.2 7.8 25.6 17.1 0.373 .. 6.3 0.9 6.8 0.6 –0.5 –2.8

159 Uganda –5.4 12.2 26.5 3.2 0.267 0.2 4.1 1.4 6.9 –2.1 –0.8 –0.1

160 Rwanda –2.8 12.6 26.1 18.1 0.380 0.7 7.3 1.2 7.7 –2.8 –1.5 2.1

161 Nigeria 0.1 8.3 19.8 41.4 0.789 0.1 n 5.2 0.5 .. –1.8 .. –1.1

162 Côte d’Ivoire 21.3 17.1 21.0 25.5 0.361 0.1 5.3 1.4 7.5 –0.1 –0.5 –0.4

163 Tanzania (United Republic of) 16.7 8.4 34.0 5.0 0.206 0.5 n 5.3 z 1.2 6.8 –1.5 –0.5 –0.2

164 Madagascar 4.9 2.7 21.9 18.5 0.213 0.0 6.4 0.6 15.7 –1.2 .. –1.5

165 Lesotho 6.8 3.6 32.1 .. 0.288 0.0 8.7 1.8 8.0 –2.3 –0.3 1.7

166 Djibouti 40.8 57.8 25.0 .. 0.185 .. 9.4 3.7 n 3.2 n .. .. –0.3

167 Togo 1.1 5.0 28.0 8.2 0.237 0.3 5.5 2.0 6.0 –0.4 –0.8 –0.9

168 Senegal 12.5 13.5 32.8 10.8 0.236 0.6 5.8 1.9 4.6 –1.3 –1.3 –0.5

169 Afghanistan 5.4 4.9 17.8 19.2 0.399 .. 5.1 1.0 16.8 .. –0.9 ..

170 Haiti 15.4 1.2 27.6 9.4 0.508 .. 9.7 0.0 .. 0.0 0.5 ..

170 Sudan –6.2 4.2 19.3 22.7 0.440 .. 7.1 2.3 1.4 n .. –1.4 1.5

172 Gambia –7.8 16.8 18.5 35.0 0.449 0.1 4.8 1.1 3.4 –2.0 –0.5 2.9

173 Ethiopia 8.4 20.8 35.2 6.9 0.287 0.3 6.4 0.6 12.3 –2.1 –1.3 –1.3

174 Malawi –6.3 5.7 12.3 17.6 0.558 .. 4.8 0.8 17.9 –1.3 –1.0 –0.7

175 Congo (Democratic Republic of the) –7.9 2.4 25.3 43.0 0.545 0.4 5.9 0.7 7.4 –2.0 –0.4 –0.1

175 Guinea-Bissau –2.2 1.9 11.3 .. 0.875 .. 5.1 1.6 4.3 –1.4 .. –4.8

175 Liberia –99.4 2.8 22.8 21.1 0.395 .. 6.4 0.8 15.0 –1.6 –0.2 0.3

178 Guinea –10.2 2.2 30.6 .. 0.502 .. 5.4 2.5 2.4 –1.2 .. 2.4

179 Yemen .. 14.6 .. 29.7 0.378 .. 5.4 4.0 n 2.5 n –0.8 0.0 –0.6

180 Eritrea .. .. 12.6 n .. 0.314 .. 7.0 .. .. .. .. ..

181 Mozambique 5.1 13.1 43.9 7.1 0.315 0.3 5.1 1.0 10.5 –4.3 –1.1 –1.8

182 Burkina Faso 0.6 3.5 26.0 5.0 0.658 0.7 4.8 2.1 9.3 –2.0 –0.5 2.3

182 Sierra Leone –20.3 7.2 17.4 15.2 0.227 .. 5.2 0.8 16.2 –1.1 –0.3 1.0

184 Mali 2.5 4.4 22.5 5.8 0.723 0.3 4.5 2.9 2.5 –1.5 –0.4 2.4

185 Burundi –16.9 14.0 12.3 2.5 0.438 0.2 5.2 1.9 6.6 –2.3 –0.8 –2.1

185 South Sudan –9.2 .. 5.8 .. .. .. 6.2 1.3 4.6 .. .. ..

187 Chad .. .. 21.4 7.6 0.757 0.3 4.7 2.1 3.1 –0.5 .. –1.7

188 Central African Republic .. .. 23.2 .. 0.336 .. 5.0 1.4 2.2 –0.1 –0.1 –6.7

189 Niger 7.2 8.5 30.5 4.0 0.352 .. 5.2 2.5 4.6 –2.1 –0.6 2.6
Other countries or territories

Korea (Democratic People’s Rep. of) .. .. .. .. 0.103 .. 18.7 .. .. .. .. ..
Monaco .. .. .. .. .. .. .. .. .. .. .. ..

Nauru .. .. .. 96.5 0.424 .. .. .. .. .. .. ..

San Marino .. .. 19.1 51.9 .. .. .. .. .. .. .. ..

Somalia .. .. .. .. 0.409 .. 5.6 .. .. .. .. ..

Tuvalu .. .. .. 50.1 0.578 .. .. .. .. .. .. ..
Human development groups

Very high human development 8.5 .. 22.3 84.9 — 2.4 33.1 2.3 6.9 –0.9 –2.7 —

High human development 16.4 12.3 36.0 .. — 1.6 20.3 1.8 .. –2.4 –1.0 —

Medium human development 13.4 12.4 27.5 24.0 — 0.5 11.1 2.3 3.1 –1.4 –1.4 —

Low human development 2.9 10.0 24.0 21.5 — 0.2 5.6 1.0 4.2 –1.7 –0.6 —

Developing countries 15.2 14.0 33.1 33.9 — 1.3 14.7 2.1 4.5 –1.7 –0.9 —
Regions

Arab States 12.4 16.3 26.2 41.7 — 0.7 9.7 5.5 1.6 –1.1 –1.2 —

East Asia and the Pacific 20.2 9.1 40.9 .. — .. 21.7 1.8 .. –2.8 –0.6 —

Europe and Central Asia 9.7 30.0 25.2 69.1 — 0.7 20.1 2.4 .. –3.3 –2.5 —

Latin America and the Caribbean 5.1 23.5 19.5 54.5 — 0.6 17.8 1.2 10.4 –1.4 –1.1 —

South Asia 17.1 12.1 29.9 22.6 — 0.6 11.9 2.5 3.1 –1.5 –1.3 —

Sub-Saharan Africa –0.8 14.1 22.1 25.8 — 0.4 5.7 1.0 7.3 –1.5 –0.6 —

Least developed countries 8.4 11.1 29.4 19.6 — .. 7.0 1.5 3.5 –1.7 –0.8 —

Small island developing states .. 16.4 23.9 46.4 — .. 17.1 .. .. –1.8 — —
Organisation for Economic Co-operation 
and Development 8.1 .. 22.1 81.5 — 2.5 33.5 2.2 7.8 –0.7 –2.0 —
World 10.8 14.5 26.3 47.3 — 2.1 18.0 2.2 6.7 –1.5 –0.9 —
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Notes

Three-colour coding is used to visualize partial grouping of 
countries and aggregates by indicator. For each indicator 
countries are divided into three groups of approximately 
equal size (terciles): the top third, the middle third and the 
bottom third. Aggregates are colour coded using the same 
tercile cutoffs. See Technical note 6 at http://hdr.undp.org/
sites/default/files/hdr2020_technical_notes.pdf for details 
about partial grouping in this table.

a This column is intentionally left without colour be-
cause it is meant to provide context for the indicator 
on education and health expenditure.

b Data on government expenditure on health and edu-
cation are available in tables 8 and 9 and at http://hdr.
undp.org/en/data.

c A negative value indicates that inequality declined 
over the period specified.

d A negative value indicates that inequality increased 
over the period specified.

e Data refer to the most recent year available during the 
period specified.

f Projections based on medium-fertility variant.

g Data refer to the most recent year for which all three 
types of expenditure (education, health and military) 
are available during the period specified.

h The trend data used to calculate the change are avail-
able at http://hdr.undp.org/en/data.

i Includes Svalbard and Jan Mayen Islands.

j Includes Liechtenstein.

k Includes Christmas Island, Cocos (Keeling) Islands and 
Norfolk Island.

l Includes Åland Islands.

m Includes Canary Islands, Ceuta and Melilla.

n Refers to a year earlier than that specified.

o Includes Northern Cyprus.

p Includes Abkhazia and South Ossetia.

q Includes Sabah and Sarawak.

r Includes Kosovo.

s Includes Agalega, Rodrigues and Saint Brandon.

t Includes only intermediate education.

u Includes Crimea.

v Includes Nagorno-Karabakh.

w Includes Transnistria.

x Includes East Jerusalem.

y Refers to 2009.

z Includes Zanzibar.

Definitions

Adjusted net savings: Net national savings plus education ex-
penditure and minus energy depletion, mineral depletion, net 
forest depletion, and carbon dioxide and particulate emis-
sions damage. Net national savings are equal to gross na-
tional savings less the value of consumption of fixed capital.

Total debt service: Sum of principal repayments and inter-
est actually paid in currency, goods or services on long-term 
debt; interest paid on short-term debt; and repayments (re-
purchases and charges) to the International Monetary Fund. 
It is expressed as a percentage of exports of goods, services 
and primary income.

Gross capital formation: Outlays on additions to the fixed as-
sets of the economy plus net changes in inventories. Fixed 
assets include land improvements (such as fences, ditches 
and drains); plant, machinery and equipment purchases; 
and construction of roads, railways and the like, including 
schools, offices, hospitals, private residential dwellings and 
commercial and industrial buildings. Inventories are stocks of 
goods held by firms to meet temporary or unexpected fluc-
tuations in production or sales as well as goods that are work 
in progress. Net acquisitions of valuables are also considered 
capital formation. Gross capital formation was formerly 
known as gross domestic investment.

Skilled labour force: Percentage of the labour force ages 15 
and older with intermediate or advanced education, as classi-
fied by the International Standard Classification of Education.

Concentration index (exports):  A measure of the degree of 
product concentration in exports from a country (also referred 
to as the Herfindahl-Hirschmann Index). A value closer to 0 
indicates that a country’s exports are more homogeneously 
distributed among a series of products (reflecting a well diver-
sified economy); a value closer to 1 indicates that a country’s 
exports are highly concentrated among a few products.

Research and development expenditure: Current and capi-
tal expenditures (both public and private) on creative work 
undertaken systematically to increase knowledge, including 
knowledge of humanity, culture and society, and the use of 
knowledge for new applications. Research and development 
covers basic research, applied research and experimental 
development.

Old‑age dependency ratio: Ratio of the population ages 65 
and older to the population ages 15–64, expressed as the num-
ber of dependants per 100 people of working age (ages 15–64).

Military expenditures: All current and capital expenditures 
on the armed forces, including peacekeeping forces; de-
fence ministries and other government agencies engaged in 
defence projects; paramilitary forces, if these are judged to 
be trained and equipped for military operations; and military 
space activities.

Ratio of education and health expenditure to military expen‑
diture: Sum of government expenditure on education and 
health divided by military expenditure.

Overall loss in HDI value due to inequality, average annual 
change: Annual compound change rate of the overall loss 
in Human Development Index (HDI) value due to inequality 
over 2010–2019.

Gender Inequality Index, average annual change: Annual com-
pound change rate of the Gender Inequality Index value over 
2005–2019, calculated as the annual compound change rate.

Income share of the poorest 40%, average annual change: 
Annual compound change rate of the income share of the 
poorest 40 percent of the population over 2005–2018, calcu-
lated as the annual compound change rate.

Main data sources

Columns 1–3, 6 and 8: World Bank (2020a).

Column 4: ILO (2020).

Column 5: UNCTAD (2020).

Column 7: UNDESA (2019a).

Columns 9 and 12: HDRO calculations based on data from 
World Bank (2020a).

Column 10: HDRO calculations based on the Inequality-
adjusted HDI time series.

Column 11: HDRO calculations based on the Gender Inequal-
ity Index time series.
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Developing regions

Note: All countries listed in developing regions are included in aggregates for developing countries. Coun-
tries included in aggregates for Least Developed Countries and Small Island Developing States follow UN 
classifications, which are available at www.unohrlls.org. Countries included in aggregates for Organisation 
for Economic Co-operation and Development are listed at www.oecd.org/about/membersandpartners/list-
oecd-member-countries.htm.

Arab States (20 countries or territories)
Algeria, Bahrain, Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, 
Morocco, State of Palestine, Oman, Qatar, Saudi Arabia, Somalia, Sudan, 
Syrian Arab Republic, Tunisia, United Arab Emirates, Yemen

East Asia and the Pacific (26 countries)
Brunei Darussalam, Cambodia, China, Fiji, Indonesia, Kiribati, Democratic 
People’s Republic of Korea, Lao People’s Democratic Republic, Malaysia, 
Marshall Islands, Federated States of Micronesia, Mongolia, Myanmar, 
Nauru, Palau, Papua New Guinea, Philippines, Samoa, Singapore, 
Solomon Islands, Thailand, Timor-Leste, Tonga, Tuvalu, Vanuatu, Viet Nam

Europe and Central Asia (17 countries)
Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, 
Kazakhstan, Kyrgyzstan, Republic of Moldova, Montenegro, North 
Macedonia, Serbia, Tajikistan, Turkey, Turkmenistan, Ukraine, Uzbekistan

Latin America and the Caribbean (33 countries)
Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, 
Plurinational State of Bolivia, Brazil, Chile, Colombia, Costa Rica, 
Cuba, Dominica, Dominican Republic, Ecuador, El Salvador, Grenada, 
Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, 
Panama, Paraguay, Peru, Saint Kitts and Nevis, Saint Lucia, Saint Vincent 
and the Grenadines, Suriname, Trinidad and Tobago, Uruguay, Bolivarian 
Republic of Venezuela

South Asia (9 countries)
Afghanistan, Bangladesh, Bhutan, India, Islamic Republic of Iran, Maldives, 
Nepal, Pakistan, Sri Lanka

Sub‑ Saharan Africa (46 countries)
Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cabo Verde, 
Central African Republic, Chad, Comoros, Congo, Democratic Republic of 
the Congo, Côte d’Ivoire, Equatorial Guinea, Eritrea, Kingdom of Eswatini, 
Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, 
Liberia, Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique, 
Namibia, Niger, Nigeria, Rwanda, Sao Tomé and Príncipe, Senegal, 
Seychelles, Sierra Leone, South Africa, South Sudan, United Republic of 
Tanzania, Togo, Uganda, Zambia, Zimbabwe
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Note: Statistical references relate to statistical ma-
terial presented in this Statistical Annex and in the 
full set of statistical tables posted at http://hdr.undp.
org/en/human-development-report-2020.

Alkire, S., U. Kanagaratnam and N. Suppa. 2020. 
“The Global Multidimensional Poverty Index (MPI) 
2020.” OPHI MPI Methodological Note 49. University 
of Oxford, Oxford Poverty and Human Development 
Initiative, Oxford, UK.

Barro, R. J., and J.‑W. Lee. 2018. Dataset of Educa-
tional Attainment, June 2018 Revision. www.barrolee.
com. Accessed 20 July 2020.

CEDLAS (Center for Distributive, Labor and Social 
Studies) and World Bank. 2020. Socio-Economic 
Database for Latin America and the Caribbean. 
www.cedlas.econo.unlp.edu.ar/wp/en/estadisticas/
sedlac/estadisticas/. Accessed 15 July 2020.

CRED EM‑DAT (Centre for Research on the Epidemi‑
ology of Disasters). 2020. The International Disaster 
Database. www.emdat.be. Accessed 22 July 2020.

Eurostat. 2019. European Union Statistics on Income 
and Living Conditions. EUSILC UDB 2018 – version 
of November 2019. Brussels. http://ec.europa.eu/
eurostat/web/microdata/european-union-statistics 
-on-income-and-living-conditions. Accessed 10 Jan-
uary 2020.

FAO (Food and Agriculture Organization). 2020a. 
FAOSTAT database. www.fao.org/faostat/en. Ac-
cessed 21 July 2020.

———. 2020b. FAOSTAT database. www.fao.org/
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———. 2020c. AQUASTAT database. www.fao.org/
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cessed 27 August 2020.
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internal-displacement.org/database. Accessed 22 
July 2020. 
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healthdata.org. Accessed 30 October 2020.

ILO (International Labour Organization). 2020. 
ILOSTAT database. https://ilostat.ilo.org/data/. Ac-
cessed 21 July 2020.

IMF (International Monetary Fund). 2020. World Eco-
nomic Outlook database. Washington, DC. www.
imf.org/external/pubs/ft/weo/2020/01/weodata/
index.aspx. Accessed 15 July 2020.

IPU (Inter‑Parliamentary Union). 2020. Parline da-
tabase: Monthly ranking of women in national par-
liaments. https://data.ipu.org/women-ranking. Ac-
cessed 29 July 2020.

ITU (International Telecommunication Union). 2020. 
ICT Facts and Figures 2020. www.itu.int/en/ITU-D/
Statistics/Pages/stat/. Accessed 2 September 2020. 

LIS (Luxembourg Income Study). 2020. Luxembourg 
Income Study Project. www.lisdatacenter.org/data-
access. Accessed 3 September 2020.

OECD (Organisation for Economic Co‑operation and 
Development). 2019a. PISA 2018 Results in Focus. 
Paris. www.oecd.org/pisa/. Accessed 8 September 
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