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Carmichael. Luisa Neubauer completed a bachelor’s degree in Geography in
2019. She is currently studying for a master’s degree in Resource Analysis
and Management at the Georg August University in Gottingen. Together with
Alexander Repenning, she published the book From the End of the Climate
Crisis — A Story of Our Future in 2019.
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Sadrach Nirere is a young Ugandan climate activist and social entrepreneur
with a commitment to social, economic and environmental causes. He is
knowledgeable about climate change communication, sustainability and devel-
opment. He is a connoisseur-level learner at the World Bank, with a Bachelor
of International Business and a Diploma in Sustainable Business. As a native
of an agricultural rural district, Sadrach witnessed how climate breakdown is
crippling his region and, for this reason, he is co-founder and coordinator of
Africa’s largest Fridays For Future movement.

Danny Noonan is a climate change lawyer, campaigner and scholar. He
was the Global Program Coordinator at Our Children’s Trust from 2018 to
2020, where he worked to support youth-led climate legal actions in countries
throughout the world, and steered the successful development and launch
of lawsuits in Canada and Mexico. He is a co-founder and team member of
Breach Collective, a climate justice organization based in the United States.
He holds a Bachelor of International and Global Studies from the University of
Sydney and a JD (Doctor of Jurisprudence) from Sydney Law School.

Adenike Titilope Oladosu is a young Nigerian climate activist, eco-feminist,
and the initiator of the Fridays For Future movement in Nigeria. She graduated
in Agriculture Economics from the Makurdi University of Agriculture. She
specializes in equality, security and peace building across Africa, especially in
the Lake Chad region. In 2019, she attended COP25 in Madrid, where she gave
an address about climate change in Africa and how it affects lives.

Concern for her child led Phyllis Omido, Goldman Prize-winning activist, to
expose the dire pollution being discharged from a battery-recycling factory
into a poor local community in Mombasa. Using science and politics to press
her case, she has defied death threats and forced the closure of the plant.
Omido is now leading the campaign for courts to recognize the human right to
a healthy environment.

Jeremy Oppenheim, founder of SYSTEMIQ and Chair of the Blended
Finance Taskforce, is lead author of New Climate Economy’s Better Growth,
Better Climate and co-lead author of Food and Land Use Commission’s
Growing Better: 10 Critical Transitions to Transform Food and Land Use. He
acts as advisor to multiple governments, asset managers, development banks,
companies and foundations on system transformation, energy policy, green
investment and resource productivity. Previously, Jeremy worked for 24 years
for McKinsey, serving leading companies across finance, consumer goods,
technology, healthcare and energy.

Ridhima Pandey is a 12-year-old environment activist and student in lower
secondary education, India. Her father Dinesh Pandey is an environment
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activist and wildlifer and her mother Vinita Pandey is working in Uttarakhand
— the state where they live — forest department. She filed a petition in March
2017 against the Government of India in the National Green Tribunal (NGT),
asserting that the Indian government has failed to fulfil its duties of protecting
the future of the coming generations.

Daniel Pauly, who is French and Canadian, studied fisheries science in
Germany and spent much of his career in the tropics, notably in Philippines.
Since 1994, he has been a Professor of Fisheries at the University of British
Columbia, where he directs the Sea Around Us project, devoted to studying,
documenting and mitigating the impact of fisheries on marine ecosystems. The
concepts, methods and software he developed are documented in over 1000
widely cited publications, and have led to his receiving multiple scientific
awards.

Ye Qi is Director of the Institute of Public Policy at Hong Kong University
of Science and Technology, and Professor of Environmental Policy
and Management at Tsinghua University’s School of Public Policy and
Management. From April 2014 to January 2019, he was Senior Fellow at
the Brookings Institution and the Director of Brookings-Tsinghua Center
for Public Policy. Ye Qi received his PhD in Environmental Science in 1994
from the State University of New York College of Environmental Science and
Forestry.

Pippo Ranci is Principal Advisor in the Florence School of Regulation,
European University Institute, Florence, where he was director (2004-08).
He was Professor of Economic Policy at the Universita Cattolica in Milan
(1973-2014), President of the Italian Regulatory Authority for Electricity and
Gas (1996-2003), often a consultant to the Italian government (1972-93),
Vice-President of the Council of European Energy Regulators (2000-03),
and member of the Board of Appeal, Agency for the Cooperation of Energy
Regulators (2011-15).

Johan Rockstrom is one of the scholars at the frontier of global sustaina-
bility science. He is a Professor in Earth System Science at the University of
Potsdam, the Director of the Potsdam Institute for Climate Impact Research
(PIK), and the co-chair of Future Earth and chief scientist of Conservation
International. He is the Editor-in-Chief of the journal Global Sustainability
by Cambridge University Press, was the founding director of the Stockholm
Resilience Centre, and leads the science behind the planetary boundaries
framework.

Valentina Rozo-Angel holds a Master of Economics from the Universidad
de los Andes, Colombia, where she also earned a BA in Economics and
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Business Administration. She worked as a researcher in the litigation team
at Colombian-based NGO Dejusticia, providing scientific and quantitative
evidence. Valentina is currently the analytics’ team coordinator at the Truth
Commission in Colombia. She is interested in the use of data science for the
promotion of human rights.

Gaoksen Sahin is a project manager at Climate Action Network (CAN) Europe
who worked with the families on the front line of the climate crisis taking the
European Union to court in the historic People’s Climate Case. Previously,
she worked with Turkish NGOs and grassroot movements to phase out coal in
the country and create a Turkish NGO network focusing on climate policies.
As a fierce defender of independent media, she has produced environmental
radio shows at Turkey’s only independent radio, Open Radio (Acik Radyo), to
provide a space for local environmental defenders.

Michael Sharp is a barrister practising in New Zealand, specializing in
Maori indigenous law, climate change and administrative law issues. He
has postgraduate degrees in law from the London School of Economics and
Political Science and the University of Waikato. Michael contributes articles to
academic publications and is involved in a number of pro bono law initiatives.

A fierce advocate for the rights of Amazon forest people and nature, Maria do
Socorro Costa Silva — Dona Socorro, as she is best known — leads opposition
to the world’s biggest alumina refinery outside China. It is located in Bacarena,
Para, Brazil — the most deadly state for environmental defenders in the most
murderous country in the world. Several of her colleagues have been assassi-
nated, but she continues to campaign for the Amazon to have more powerful
political representation and a more central role in the world.

Nicole Smith, FCIArb and FAMINZ (Arb), is a barrister practising in New
Zealand, specializing in arbitration and dispute resolution, sitting as an arbi-
trator and adjudicator and also acting as an advocate in New Zealand-based
and international arbitrations. She is also a UK solicitor and a partner in a UK
law firm (Keystone Law). Nicole focuses on cross-border disputes in relation
to trade, construction, finance, energy and environmental and climate change
issues.

Nicholas Stern is IG Patel Professor of Economics and Government and
Chair of the Grantham Research Institute at London School of Economics.
He was Chief Economist at both the European Bank for Reconstruction and
Development (1994-99) and the World Bank (2000-03). He was Head of the
UK Government Economic Service 2003-07, and led the Stern Review on
the economics of climate change. He was knighted for services to economics
(2004), made a life peer (2007), and appointed Companion of Honour for
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services to economics, international relations and tackling climate change in
2017. He is a Fellow of the Royal Society and of the British Academy and
was president of the British Academy 2013—17. His latest books are How
Lives Change: Palanpur, India and Development Economics (with Himanshu
and Peter Lanjouw, OUP, 2018) and Why Are We Waiting? The Logic,
Urgency and Promise of Tackling Climate Change (MIT Press, 2015). He is
a member of the High-Level Advisory Group for COP26 of the United Nations
Framework Convention on Climate Change (UNFCCC).

Thomas Sterner is Professor of Environmental Economics at the University
of Gothenburg, Sweden. He was elected Visiting Professor at the Collége
de France in 2015-16, and Chief Economist at the US-based Environmental
Defense Fund in 2012—13. The main focus of his work is on the design and
application of environmental policy instruments and he has published over 120
articles in refereed journals, authored or edited some 20 books, and many book
chapters, official reports and journalistic articles.

Charlotte Taylor is a policy analyst and research advisor to Professor Stern
at the Grantham Research Institute on Climate Change and the Environment at
the London School of Economics. She has research interests in the economics
of climate change and economic development and growth.

Tania Te Whenua (Tuhoe, Whakatohea) is the principal of Te Whenua
Law and Consulting, specializing in Maori and Treaty of Waitangi matters.
Tania acts on a number of matters of national importance, including for the
New Zealand Council of Trade Unions and the Public Service Association in
regard to inequities facing Maori women in employment. Tania was recently
appointed a Local Government Development Contributions Commissioner to
hear disputes regarding housing development contributions that impact access
to housing for Maori.

Marie Toussaint is a French lawyer in international environmental law.
After getting involved in the movement End Ecocide on Earth, she created
the NGO Notre Affaire a Tous and initiated the French climate litigation
action ‘L’Affaire du Siécle’. She is now a Green Member of the European
Parliament, where she works for climate and environmental justice.

Sébastien Treyer is the Executive Director of IDDRI, the Institute for
Sustainable Development and International Relations, an independent policy
research institute based at Sciences Po, Paris. He graduated from Ecole
Polytechnique and AgroParisTech, and completed a PhD in Environment
Management. He is a specialist in foresight for public policies and interna-
tional negotiations on sustainable development; he chairs the Scientific and
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Technical Committee of the French Global Environment Facility (FFEM) and
is a member of the Lead Faculty of the Earth System Governance Network.

Laurence Tubiana is CEO of the European Climate Foundation (ECF).
In addition, she is the Chair of the Board of Governors at the French
Development Agency (AFD). Before joining the ECF, Laurence was France’s
Climate Change Ambassador and Special Representative for COP21, and as
such a key architect of the landmark Paris Agreement. Following COP21,
she was appointed High Level Champion for Climate Action by the UN.
Laurence brings decades of expertise and experience in climate change,
energy, agriculture and sustainable development, working across government,
think tanks, NGOs and academia. Throughout the years, Laurence has held
several academic positions, including as a Professor and Scientific Director
for the International Development and Environmental Studies Master degrees
at Sciences Po, Paris; and Professor of International Affairs at Columbia
University, New York.

Katrien van der Heyden is a sociologist with a Master of International
Politics and a Master of Gender Studies. She works as an independent consult-
ant, project manager, trainer and evaluator. Her main topics are gender, climate
change and diversity.

In over 20 years as a foreign correspondent, Jonathan Watts has covered
nuclear disasters, earthquakes, tsunamis and gang wars, but all pale in signif-
icance compared to the collapse of the world’s natural life support systems.
From pollution in China to deforestation in Brazil, he has reported on the envi-
ronmental front line for more than a decade and now specializes in this area.
As editor of the part of the book on ‘Defenders’, he finds hope in courageous
activists guarding their land and our Earth.

Anuna De Wever Van der Heyden is a Belgian climate activist who started
the Fridays For Future movement in Belgium (Youth for Climate) and led
youth for 22 consecutive weeks to strike in Brussels. She organized a climate
panel composed of Belgian scientists who wrote a Belgian climate plan and
became the symbolic face of a generation of young activists in Belgium.

Erik Woodward is a JD (Doctor of Jurisprudence) candidate at New York
University School of Law, where he studies public international law as it
relates to climate change governance and policy. Prior to law school he was
focusing on soft-law approaches that low-lying island states can utilize to
preserve their sovereignty in the context of sea-level rise. He is passionate
about designing and implementing just international adaptation and mitigation
strategies to the climate crisis.
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Xiaofan Zhao is an assistant professor in the Division of Public Policy
at Hong Kong University of Science and Technology (HKUST). Before
joining HKUST, she was a postdoctoral fellow at the School of Public
Policy and Management, Tsinghua University. She earned a Bachelor of
Science in environmental engineering (with honours and with distinction)
and a Master of Science in management science and engineering, both from
Stanford University. She holds a doctoral degree in public administration from
Tsinghua University.
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Preface: a collective book project — the last
chance? Voluntary actors in an ecological
and economic transition

The world has, on some key dimensions, made extraordinary progress since
the end of World War II: output per head has quadrupled; poverty, in terms
of incomes, has been dramatically reduced; life expectancy has increased by
around 30 years. However, the extraordinary growth has come at colossal envi-
ronmental cost and the world is now in a deeply dangerous position with a very
narrow window for action. Our biodiversity has been brutally damaged, our
oceans have been fundamentally altered and marine life is in great danger, our
forests have been ravaged, our air and water have been profoundly polluted,
and our climate is gravely threatened in ways that could cause immense harm
to lives and livelihoods across the world, lasting for centuries. Time is short.
If we fail to act decisively in this decade, the damage to our climate, oceans
and biodiversity is likely to be irreversible. This is our last chance to save the
planet as we know it.

This book is about and by those who have not only understood those
threats but become witness to them, and confronted them, often at great costs
to themselves. The forces against them are systemic. And the individuals or
organizations they have to take on are powerful, and often ruthless and malev-
olent. The most celebrated pronouncement in economics — Adam Smith’s on
the “invisible hand”: “By pursuing his own interest he frequently promotes
that of society more effectually than when he really intends to promote it”
(Smith, 1776) — today sounds desperately outdated. Instead of a competitive
market, where providers meet consumers’ demands, we have at the core of
the economy a nexus of dominant firms — private oligopolistic in Western
countries, state-owned or state-controlled in China, cronyist in Russia, Iran
and other developing countries — pursuing their own goals of profit and power,
mostly indifferent to the welfare of the people, particularly inimical to their
health and the environment within which they live. They are feeding the
exorbitant financial returns expected by shareholders, or by any sort of people
in control, by systematically destroying the natural capital — biodiversity, air,
water, soil, climate — without which life on earth is doomed to collapse.

XXiv
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The book is also about and by those who have seen ways forward to a much
better development path for human well-being, security and dignity. We can
raise living standards and fight poverty across the world at the same time as
creating a much safer and more attractive environment. Their momentum is
building. The old polluting forces are somewhat weakening. But our future is
in the balance. This book is an attempt to share their voices, vision and hope
and thus help to tilt the balance their way.

The evidence on the scale and urgency of the threats is overwhelming. There
should be no doubt that we are facing global systems challenges across multi-
ple dimensions crucial to our well-being. There has been a flood of scientific
warnings, illustrated in the following examples.

The 2019 Aqueduct Water Risk Atlas (published by the Water Resources
Institute) identifies 17 countries, which are home to a quarter of the world’s
population, facing “extremely high water stress, close to day zero conditions
when the taps run dry” (Hofste, Reig and Schleifer, 2019). India and Pakistan
are among them. Countries and regions — the Yellow River basin, for instance
— depending on dwindling Himalayan or Andean glaciers for their water,
are on the edge, as are the Southwestern United States, Mexico and Central
America, as well as countries around the Mediterranean Sea.

This severe water predicament is closely connected to global warming. ‘The
Intergovernmental Panel on Climate Change (IPCC) in 2018, when comparing
1.5°C and 2°C (increases in global mean temperature above pre-industrial
levels), highlighted that the proportion of the global population exposed to
severe heat at least once every five years is more than 2.5 times greater (Dosio
et al., 2018) and the proportion of vertebrate and plant species that lose at least
half of their bioclimatic range is double (Warren et al., 2018). There is strong
evidence that exceeding 2°C will result in large biomes on Earth collapsing,
such as coral reefs and tropical forests, and that going even beyond implies that
“warming could activate important tipping elements, raising the temperature
further to activate other tipping elements in a domino-like cascade that could
take the Earth System to even higher temperatures” (Steffen et al., 2018,
p- 8254). This describes a road to unbearable conditions of life on Earth: “In
the absence of migration, one third of the global population is projected to
experience a mean annual temperature greater than 29°C, currently found in
only 0.8% of the Earth’s land surface, mostly concentrated in the Sahara” (Xu
et al., 2020, p. 11350). Giant redwoods in Sequoia National Park, California,
are already having enough. They were supposed to live for another 500 to 1000
years. The combination of drought stress, fire damage and overall warming,
have made them vulnerable, for the first time as far back as we can know,
to bark beetles infestations. “That’s not how giant sequoias die”, laments
Dr Christy Brigham, chief biologist of Sequoia and King’s Canyon National
Parks (Childs, 2020). A stern health warning was recently formulated by the
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2019 Lancet Countdown on health and climate change: “A business as usual
trajectory will result in a fundamentally altered world. The life of every child
born today will be profoundly affected by climate change” (Watts et al., 2019).

The combination of climate change and loss of biodiversity will, in par-
ticular, result in repeated releases of pathogens. As tropical forests and other
ecosystems rich in biodiversity are being subject to increasing damage, hidden
reservoirs of unknown pathogens are exposed; displaced wild animals bring
the pathogens to humans; birds that hitherto had been separated are now
meeting, with the likelihood of new viruses developing. Another critical reser-
voir is the Arctic permafrost. As it thaws, a variety of pathogens emerge from
long hibernation; the infection of members of the Siberian Nenets indigenous
community from an unearthed reindeer carcass is a warning shot. Some of the
pathogens to come could well be still more unpleasant than Covid-19 — chil-
dren will not always be spared, as the Nenets discovered.

Global warming and virus spillovers from animals to humans are tightly
connected to food production. As concluded by the UN Food and Agriculture
Organization (FAO) in April 2019, in State of the World’s Biodiversity for
Food and Agriculture (FAO, 2019, p. xxxviii), “key ecosystems that deliver
numerous services essential to food and agriculture are declining rapidly”, and
as climate change moves relentlessly, the world’s food supply is under severe
threat. It does not help that, while 3 billion people currently suffer from land
degradation, yet more fertile soil is being lost at a rate of 24 billion tonnes
a year worldwide. We risk being confronted with both significantly decreased
food availability and significantly increased population.

All components of natural capital — biodiversity, air, water, soil, climate
— are crumbling under human pressures. Under such extreme threats, many
might give up. However, the contributors to this book have embraced the spirit
of the Prins van Oranje, who said (in French) when the Netherlands, of which
he was head of State, was invaded by mighty and brutal armies under King
Felipe II of Spain: “Il n’est pas nécessaire d’espérer pour entreprendre ni de
réussir pour persévérer” (One need not hope in order to undertake nor succeed
in order to persevere). And they have gone further than bearing witness. They
have also followed the inspiration of Bob Marley, “Get up, stand up, stand up
for your rights”. Who are they and what are their achievements?

DEFENDERS

They are community leaders, organizers of mass protests or of campaigns
unveiling pollution, land grabs, deforestation. They are rangers, farmers,
teachers, artists. They face land invaders, loggers, poachers, dam builders,
mining operators, drug traffickers, corrupt public authorities, death squads.
They live in and around the Amazon, Congo or Southeast Asia forests; in
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East and Central African savannahs; in various Indian states; in the islands of
the Coral Triangle across the Philippines and Indonesia; in Central American
villages; in the plains of Dakota, USA; in Queensland, Australia, and so on.
Every year they are murdered by the hundreds. Nevertheless, their numbers
are growing. The Guardian newspaper, and in particular Jonathan Watts, who
popularized the name Defenders, regularly publishes information about them.

LITIGANTS

They are also active in many places — Australia, Colombia, China, European
Union, India, New Zealand, Philippines, South Africa, Uganda, United States,
appealing in the courts of justice to show that public authorities are failing,
both themselves and the generations to come, by neglecting the common
natural capital, the climate in particular, or even by acting as accomplices of
rogue firms or gangs responsible for far-reaching damages.

Some are rather young, as befits front-line victims of the looming disasters.
In the US, 21 students aged 11 to 22, from ten different states, are suing the
federal government over immediate and future damages due to climate change
denial or negligence. Likewise, a group of 25 young people in Colombia filed
a suit against the state for failing to stop deforestation in the Amazon basin; the
Supreme Court ruled in their favour. And in 2017, then nine-year-old Ridhima
Pandey challenged the federal government in India’s Supreme Court.

A claim that has been brought against New Zealand’s government illustrates
the potential for Maori communities, in their capacity as traditional guardians
of the natural environment, to bring claims against governments for failing to
properly tackle environmental issues. Their action resonates far beyond New
Zealand’s frontiers.

COMING GENERATIONS ON THE FRONT LINE

Another student, Greta Thunberg from Sweden, at age 15 started a different
type of action, not in courts but in schools. What is the point of children going
to school if they have no future? What is the point of them learning sciences
if people in positions of responsibility refuse to listen to scientists? Millions
of students have taken part — on Fridays, hence the name of their movement
Fridays For Future (FFF) — in school strikes for the climate, throughout 130
countries. The FFF leaders in several countries — Belgium, Germany, New
Zealand, Nigeria, Uganda — reflect on their experiences here. Often, they find
inspiration and support from a remarkable organization, 350.org, the founder
of which William “Bill” McKibben describes the origins, the methods and the
prospects.
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Students graduating from “elite” universities used to take plush jobs with
bright futures in prosperous firms. For many among them that is no longer the
case; they seek compatibility between professional prospects and deeply felt
ecological concerns, to the point of making firms anxious about their capacity
for recruiting the best candidates. For certain employers, particularly those
with activities that are fundamentally detrimental to the environment and to
the climate in particular, that capacity to compete for talent is seriously dented.

ENTREPRENEURS

They pioneer ways of producing, storing and consuming energy without
killing life on earth and damaging the climate, and of devising and dissemi-
nating new materials to save resources. Of growing and producing safe food
without wiping out biological diversity and polluting to death bodies of water
and the soil itself. Of profitably managing forests and ocean resources without
exhausting them. Of renovating cities to make them more resilient, more
efficient, less destructive and more hospitable. Of particular significance is
the role that visionary and determined social entrepreneurs, local and regional
leaders, can play in bringing their communities forward on paths for ecological
and economic transition.

INVESTORS

Aware of the climate risks, they rebalance their portfolios away from high
carbon footprint (e.g., coal, oil, cement) towards assets positively associated
with the transition to a decarbonized economy (e.g., renewable energy pro-
viders, producers of efficient materials). Pioneers such as the Wallace Global
Fund and the Rockefeller Brothers Fund have kickstarted this movement for
responsible investors, which, since 2014, has gained strong momentum. Major
financial management companies, such as BlackRock and Allianz, have made
strong climate commitments and so too have major banks, such as HSBC and
Standard Chartered. We will, of course, find out about delivery. Increasingly,
investors are recognizing that it is the dirty activities of the last century that
are risky and in decline, and that it is the clean investments of the twenty-first
century that are likely to prosper.

When an investor has rebalanced her portfolio in this way, she is motivated
to support those public policies that enhance the value of her new investments
— for example, stricter carbon pricing policies. In this sense, private interests
and natural capital-friendly public policies might come to converge.

So-called green bonds, and other instruments for financing transition-oriented
activities, are emitted and traded under various forms. Their scope is fast
growing, particularly in China and in the European Union. Their healthy devel-
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