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About this report
Scientific research offers evidence and guidance on how to progress on 
critical challenges, build better societies and protect our planet. This report 
was written to provide a scientific basis for the UN international meeting 
‘Stockholm+50: a healthy planet for the prosperity of all – our responsibility, 
our opportunity’, held in Stockholm on 2–3 June 2022. It is intended to 
stimulate an informed debate on why change towards a sustainable future 
is not happening at pace with the challenges humans and the planet face, 
and guide leaders to actions they can take now, informed by relevant science.

This report is a collaboration between Stockholm Environment Institute (SEI) 
and the Council on Energy, Environment and Water (CEEW). During the past 
year, researchers at SEI, CEEW and collaborating institutions have synthesised 
recent scientific evidence and ideas to prepare recommendations for action, 
guided by an advisory panel consisting of 27 experts in the field of sustainable 
development science and policy. 

This report has been independently prepared by SEI and CEEW, with funding 
from the Swedish Ministry of the Environment. We note that our discussion 
is carried out within explicitly normative frameworks, for example as 
expressed in international law, UN documents, UN metrics such as the Human 
Development Index (HDI), and other widely used metrics such as Transparency 
International’s Corruption Perceptions Index.

An associated report, Charting a Youth Vision for a Just and Sustainable Future, 
presents the key actions for reaching a sustainable future, as articulated by 
young people themselves.

Recommended citation
SEI & CEEW (2022). Stockholm+50: Unlocking a Better Future. Stockholm 
Environment Institute.  DOI: 10.51414/sei2022.011 
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Preface 
It is time to act.

In 1972 in Stockholm, the global community heralded a new era of environmental 
cooperation on a global scale. Fifty years on from the 1972 Stockholm 
Conference, we know more than ever about the challenges of unsustainable 
development – but also about the solutions we must implement. In a wide range 
of sectors, we know that these solutions are both technically and economically 
viable. But incentives, institutions and behaviours are sticky and resist change.

There is an action gap. The pace of change is still alarmingly slow while 
the most vulnerable continue to suffer disproportionately. Time is running out 
for safeguarding our living planet, and to meet socio-economic development 
needs around the world. Halfway between the adoption of the Sustainable 
Development Goals and their target year 2030, the Decade of Action needs 
much more momentum. 

This report is not just a call for change; it is a manifesto to enable change. 
Now and over the longer term, actions can be taken for redefining the 
relationship between humans and nature; ensuring lasting prosperity for 
all; and investing in a better future. The report has targeted analysis of the 
barriers to change, and how we can unlock progress by improving coherence, 
accountability, solidarity and a renewed multilateralism. But in order to act, 
we must also listen. For the technical solutions to take hold, we must build 
a culture of empathy with those who suffer the most but do not find their 
voices represented enough. And the solutions for planet and people must 
give agency to the voiceless.

The world is facing a deep security crisis, with mounting international tensions. 
The pandemic has reversed progress in sustainable development. More 
severe planetary shocks will unfold with growing environmental stress. These 
challenges are compounded now by a shifting landscape of global security 
and geopolitics, which will worsen human insecurity. 

It impossible to discern exactly how these effects will play out. Two things can 
be said with certainty: The values and principles of the Stockholm Declaration, 
and the multilateral communities that have emerged around it over the last 
50 years, will be more important than ever; and the policies and investments 
required to forge resilient and just societies go hand in hand with peace.

Stockholm+50 is an opportunity to move beyond gridlocked international 
negotiations. We know what to do, why and how. But for a renewed 
multilateralism, we must imagine a different world – and contemplate 
the consequences of not acting on time and collectively.  
 
 
 Måns Nilsson 
Executive Director,  
Stockholm Environment Institute

Arunabha Ghosh  
CEO, Council on Energy,  
Environment and Water
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Foreword 
The environmental movement has travelled far since the UN Conference on the Human 
Environment, held in Stockholm in 1972, but we still face urgent challenges. Climate 
change, nature and biodiversity loss, and pollution and waste – the triple planetary crisis –
are threatening the future of peace, prosperity and equity envisioned in the 2030 Agenda. 

The good news is that we know far more now than we did in 1972. Science has unfolded 
the scale of the triple planetary crisis, and how it is hitting vulnerable communities the 
hardest. Science and the environmental movement have delivered an understanding of 
the solutions. They have sparked a will to act, which has swept the world. 

The Stockholm+50 conference will be a moment to reflect on this journey, which has 
led us to understand that we must transform our societies and economies to protect Earth 
so that it may sustain us. But more importantly the conference will be a moment to find 
new ways to deliver on this transformation. 

This report, a vital contribution to Stockholm+50, lays out many of the ideas that we 
can use to transform our world: recognizing the rights of nature, redefining prosperity 
and moving beyond GDP, de-risking finance for clean energy, defining sustainable 
lifestyles, carbon pricing and much more. 

This report highlights that these shifts require all actors – including governments, 
multilateral institutions, private sector entities and individuals. Its emphasis on reforming 
the global governance landscape by addressing the issues of trust, solidarity and 
accountability resonates strongly in today’s geopolitical landscape. Equally, it tells us 
we cannot move forward without reforming the financial system and mustering political 
will for bold action for a better future. 

It is UNEP’s hope that all who attend Stockholm+50 consider the recommendations in 
this report and use this moment to reflect on how they might be implemented as together 
we strive for a more sustainable world. 

In an already unequal world, Stockholm+50 is a chance to reshape national and global 
interactions. It is a chance to deliver equity. It is a chance to amplify a global movement 
for a more caring world, one that takes on the concerns of youth and vulnerable people. 
It is a chance to reinvigorate multilateralism and turn commitment into action. It is, above 
all, a chance for us to move together, in solidarity and collective action, to finally deliver 
on the principles our forebears laid out in the original Stockholm conference.

As we mark a half-century of action since the 1972 Stockholm Conference, we must 
prepare to act now for the future, and to lay the groundwork for the kinds of systemic 
changes we need for a healthy planet and a better world for all. 
 
 

Inger Andersen 
Secretary-General for the Stockholm+50 international meeting 
and Executive Director of the UN Environment Programme 
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Key messages 

The legacy we leave behind: Fifty years after Stockholm 
1972, we live amid entwined crises, both planetary and human. 
Humans are causing unprecedented change to our climate 
and ecosystems, and those who contributed the least to the 
planetary crisis are suffering its worst impacts. The planetary 
crisis and the extreme inequality require transformative action 
and addressing our economic systems as the core driver of 
many of these problems. The growing inequalities extend to 
future generations and the quality of their lives, with accelerating 
environmental change and risk of tipping points being breached.

The ‘action gap’ is significant. We do not have a gap in 
policies and aspirations, rather in actions. Since 1972, only 
around one-tenth of the hundreds of global environment and 
sustainable development targets agreed by countries have been 
achieved or seen significant progress; it is not enough. The 
knowledge and the means of solving our problems are known 
and available; implementation is missing.

We are better equipped for change than ever. By harnessing 
momentum for change – the growing public support, faster 
uptake of clean technology, inclusive and innovative finance, 
and the robust scientific evidence on positive co-benefits of 
acting now – 2022 can be a new watershed moment for pursuit 
of our sustainable future on Earth.

Bold and science-based decision-making is needed to 
accelerate the pace of change. Decision makers at every 
level will need to simultaneously compress timescales 
for decision-making in this decade to be transformative, 
and extend time horizons to avoid lock-in, accommodate 
time lags and reduce intergenerational discrimination.

We have keys to unlock a better future. Our synthesis 
of scientific research and new ideas points to three broad 
shifts that require immediate actions now, to redefine our 
relationship with nature, ensure prosperity that lasts for all 
and invest in a sustainable future. If these actions are initiated 
now, they can seed transformative change. 
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Our relationship with nature needs redefining, from one 
of extraction to one of care. Human-nature connectedness 
should be strengthened in our social norms and value 
systems, and in how we live our everyday lives, by 
integrating nature in our cities; protecting animal welfare 
and shifting to more plant-based diets; increasing nature-
based education for children and youth; and recognizing 
and drawing on indigenous local knowledge.

It is only possible to ensure prosperity that lasts for 
all by completely rethinking our way of living, and 
by creating the enabling infrastructures and inspiring 
new supportive social norms. Transformative change 
can be unlocked by making sustainable lifestyles the 
overwhelmingly preferred choice; scaling business 
models that focus on services delivered, not on products 
made; making supply chains better for both humans 
and the environment; aligning national statistics with 
sustainability goals; and shaping our innovation system 
after sustainability criteria.

We must invest in a better future, with the strongest 
support of our governments. More private capital is 
available today than ever for sustainability investments, 
yet funding gaps persist in low- and lower-middle income 
countries. To invest in a better future, we must recognize 
and enhance governments’ foundational role in innovation; 
incentivize private finance to bring innovation to the 
market and raise it to the needed scale; and reduce 
the risks to sustainability while also raising the costs 
of unsustainability.

The conditions for change must improve. The institutions and 
governance system that solved the challenges of the past may 
have contributed to creating the challenges of the present. 
There are ample opportunities for leaders to tackle structural 
barriers that hold back effective action, by improving policy 
coherence and ensuring strong and consistent incentives 
for action; renewing multilateralism by rebuilding solidarity 
for the common challenges we face; and by creating a culture 
of accountable promises.

If we unlock transformative action now, we won’t need 
a Stockholm+100. Ke

y 
m
es
sa
ge
s



Summary for 
policymakers
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Looking back at the past 50 years, the world has changed in many ways – but 
not in the direction called for at the UN Conference on the Human Environment, 
held in Stockholm in June 1972. 

Today we commemorate that conference at the UN international meeting 
‘Stockholm+50: a healthy planet for the prosperity of all – our responsibility, 
our opportunity’. The context in which the Stockholm+50 international meeting 
takes place is alarming: we face intertwined crises of the state of our planet 
and extreme inequality among people and societies. The Covid-19 pandemic 
continues to slow or reverse progress. And geopolitical shifts highlight our 
interconnectedness and vulnerabilities more than ever. 

The future, 50 years ago

At the 1972 gathering in Stockholm, heads of state committed to taking 
responsibility for protecting and promoting human and environmental health 
and well-being. 

Today, we can see that the track record to deliver on the ambitions of 
half a century ago has been poor. Our assessment of the framework for 
environmental action conceived in 1972 shows that, while knowledge, goals 
and agreements have only increased, international supporting measures – 
financing, technical cooperation and organizations with strong mandates – 
remain too weak to deliver on the goals and lead to actions in accordance 
with our knowledge. So far, only about one-tenth of global environmental 
and sustainable development targets have been achieved, and outcomes 
and impacts for a healthier planet remain insufficient.

Humans are causing unprecedented change to the global environment 
and are risking major and irreversible changes in our lifetimes. Climate change 
has already caused widespread adverse impacts to nature and people, and 
limiting global warming to 1.5°C is beyond reach without immediate, rapid 
and large-scale reduction of emissions. Biodiversity and ecosystems are 
deteriorating worldwide, and goals for conserving and sustainably using nature 
cannot be met by current trajectories. 

Unsustainable production and consumption patterns put a healthy planet 
and sustainable development at risk. The use of natural resources has more 
than tripled from 1970, and continues to grow. The use of these resources and 
their benefits is unevenly distributed across countries and regions. The poorest 
half of the global population owns barely 2% of the total global wealth, while 
the richest 10% owns 76% of all wealth. Compared to 1972, overdevelopment 
and affluence, rather than underdevelopment and scarcity, are the drivers of 
unsustainable resource use. Currently, no country is delivering what its citizens 
need without transgressing the biophysical planetary boundaries. 

The inequity among people and places in both causing deterioration and 
suffering from its impacts is high. The poorest half of the global population 
contributed 10% of emissions; the richest 10% of the global population emitted 
more than half of the total carbon emissions during 1990–2015. Meanwhile 
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climate disaster–related death tolls of potentially exposed populations during 
2000 – 2017 indicate 16 deaths per million for high-income groups, compared 
to 60 per million for low-income groups. The social and economic costs of 

inaction are predominantly borne by the poorest and 
most vulnerable in society, including Indigenous and 
local communities, particularly in developing countries. 

High-income countries must drastically reduce 
their footprints, especially in light of their cumulative 
footprints over time, to avoid closing development 
pathways for low-income countries and future 
generations. A person born today may live in 

a ‘4°C world’, several degrees warmer than today, in which 16% of species 
would be at risk of extinction, and their exposure to heatwaves during their 
lifetimes may be up to seven times that of a person born in 1960.

Today, our modes of consumption, production and finance are leading 
to environmental changes that undermine hard-won development gains. 
But a ‘low-carbon life’ can and should be a good life – and one that is easily 
accessible to all. The coming decade is crucial to redirecting our trajectory 
toward a sustainable and just future.

From urgency to agency

The framework for environmental action conceived in 1972 has delivered 
political and scientific activity, but the outcomes remain insufficient. 
The world has already agreed on a vision for sustainable development and 
common future – Agenda 2030. This vision still needs to come to fruition. 

There is growing momentum for change. Public opinion reflects the sense 
of urgency and indicates willingness to change lifestyles. Youth worldwide 
are both exercising and demanding more agency to fight climate change, 
environmental degradation and inequity. Key technological development 
and uptake have occurred faster than anticipated, and evidence builds of 
the many wins and co-benefits from taking climate and sustainability action 
at a policy level. 

We need to compress timescales for decision-making and implementation of 
key investments and infrastructure, without compromising values of democratic 
legitimacy and inclusiveness. Simultaneously, timescales must be extended 
in decision-making to avoid intergenerational discrimination and committing 
ourselves to unsustainable infrastructure, and to enable bold, long-term 
transformation. 

We have the means to act; we need incentives that favour actions over 
commitments. We are better equipped than ever to make 2022 a new 
watershed moment for pursuit of our sustainable future on Earth. If we unlock 
change now to enable delivery on a compelling post-2030 vision, we won’t 
need a Stockholm+100.

The coming 
decade is crucial 
for a sustainable 
and just future.
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Keys to unlock a better future

With Stockholm+50, we must unlock change that is substantial and systemic. 
A sustainable world should provide a good quality of life that is broadly shared 
and can be maintained indefinitely into the future. 

Based on a synthesis of scientific evidence and ideas, we identify concrete 
actions under three broad shifts that would take us to a more sustainable 
development. If they are initiated now, they can accelerate change, large 
and small, for the long term.

Redefine the relationship between humans and nature

The past 50 years – and even the past 5 years – have seen huge losses 
and degradation of nature globally. Humans have altered 75% of the planet’s 
land surface, impacted 66% of the ocean area, and destroyed (directly or 
indirectly) 85% of wetlands. Many societies value nature as an instrument, 
something to be used for resources; that perspective has driven the ecological 
decline of the past half-century and beyond. An instrumental valuation often 
underpins policies and economic structures that in turn shape behaviour and 
social norms at the individual level. 

Repairing the relationship between people and nature will require redressing 
this imbalance, by placing more emphasis on the intrinsic and relational value 
of nature. Such a shift would be transformative, requiring deep changes 
across societies, economies and communities: how we live in our cities, how 
we produce food, how and what we learn, and the knowledge and rights that 
inform our choices. 

Calls to action

• Integrate nature in cities and urban areas – Local governments can promote 
human-nature connectedness through green architecture, infrastructure 
and access to nature in the towns and cities where most people live and work, 
as a way of both seeding transformative change through shaping values and 
providing immediate climate, biodiversity and health benefits. 

• Protect animal welfare by mainstreaming it in sustainable development 
governance – Animal welfare matters morally, but many of the ways in which 
we currently interact with animals also limit our ability to achieve sustainable 
development goals and impact the environment. Stronger protection of animal 
welfare will help build human-nature connectedness, and can also directly 
or indirectly benefit many other societal goals.

• Expand and invest in nature-based education – Through education policy 
and school curricula that connect children with nature, education authorities 
and teachers could contribute to a long-term, catalytic effect on repairing our 
relationship with nature. Inspiration can be taken from Indigenous communities’ 
nature-based education.
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• Recognize Indigenous local knowledge and the Rights of Nature – Greater 
recognition of indigenous local knowledge can make nature conservation more 
effective and support indigenous rights. Assigning legal rights to nature can 
be a way of limiting extraction of resources but can also lead to recognition 
of nature’s intrinsic values and changed behaviour over time.

Ensure prosperity that lasts for all
The amount of natural resources extracted by humans globally each year 
has tripled since 1970. High-income countries have consumed most of these 
resources, with carbon dioxide consumption footprints that are more than 
13 times the level of low-income countries. Ensuring lasting prosperity for all 
and bringing emission and resource footprints within ecological limits requires 
a complete rethink of our ways of living, and a shift in social norms and values 
that drive human behaviour. It requires redefining prosperity at all levels in 
society and economy. 

Calls to action

• Make a sustainable lifestyle the easy choice – We are now at a point where 
efficiency-oriented options and nudging measures for making lifestyles more 
sustainable are insufficient; systemic and transformative measures are needed. 
These should actively create enabling infrastructures, reconfigure systems 
and amplify social norms around sufficiency, as well as new global governance 
initiatives to address equity in these transitions. In order to change lifestyles, 
governments must consider alternatives ways to price consumption-related 
resource footprints. 

• Purchase function, not product – Material throughput can be substantially lower 
if households, businesses, and government agencies switch from purchasing 
products to acquiring functions of products. Supportive regulatory frameworks 
and changed social norms on ownership and reuse could have a transformative 
effect on scaling such business models and reducing material throughput. 

• Make supply chains better for both humans and the environment and 
ensure that integrated supply chains bridge the technology and economic 
gap between developed and developing economies. Sustainable patterns 
of production should include prospects for new jobs and skills, scope for 
additional investment, higher interdependency in co-creating and sharing 
prosperity, social safety nets for the vulnerable, and environmental integrity. 

• Align national statistics with sustainability goals – It is time to move beyond 
GDP as the single metric and adopt indicators that help measure progress 
towards the vision of sustainable development, such as indicators on inclusive 
wealth and indicators recognizing the caring economy. Global governance 
and convergence on alternative metrics are needed to reduce the risk for 
first-movers. 

• Change the selection environment for innovation – The upstream selection 
environment for innovation has a cumulative impact on technological 
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development. Common sustainability standards and principles should 
be applied to guide innovation, international organizations should work 
to harmonize these and publicly funded innovation should adhere to these. 

Invest in a better future
To ensure prosperity for all and redefine our relationship with nature, investing 
in a better future is necessary. Today, we have the paradoxical situation of 
a massive amount of capital ready for sustainability investments, yet persistent 
funding gaps in low-income countries. 

The funding gap for Sustainable Development Goals (SDGs) globally has been 
estimated at USD 2.5 trillion by the OECD, while UNCTAD estimates that the 
value of sustainability-themed investment products in global capital markets 
increased by more than 80% from 2019 to 2020. Action is needed not only to 
mobilize capital for sustainability, but to ensure sufficient levels at lower costs, 
supporting allocation to places and sectors in need, and transitioning out of 
unsustainable practices and capital goods. 

Calls to action

• Recognize and enhance public funding of innovation and co-development for 
technology – Mission-driven public investment can contribute to sustainability-
oriented innovation systems. These efforts are promising for both high-income 
and low-income countries. To bridge the technology gap between rich and 
poor countries we need a new paradigm of ‘co-development of technology’, 
particularly in critical areas of clean energy, health, and sustainable agriculture. 
This requires jointly designed research and development programmes, pooling 
of resources, co-owned and shared intellectual property, local adaptation, 
and equitable voice in the governance of emerging technologies.

• Incentivize active engagement in private finance – Private finance has a 
critical role in bringing innovation to market, and investors should engage more 
actively to ensure sustainable finance becomes the norm. At a global scale, 
private investors are increasingly interested in monitoring the environmental, 
social and governance (ESG) performance of their investments, but through 
shareholder initiatives or direct engagement with the firms in which they 
invest they have much more power to transform sectors or industries. 

• Raise adequate private finance – We need to address scale, regulation, 
balance and risk for emerging markets to access investments for sustainable 
infrastructure. Creating multi-risk, multi-country hedging platforms can lower 
the cost of capital and crowd in more private and institutional investment into 
developing countries and emerging economies. 

• Reduce risks to sustainability, enhance risks of unsustainability – One 
key to increasing the scale of private finance for a sustainability transition 
is to alter the perceived riskiness of investments. This includes both reducing 
the perceived risk of sustainable investments and raising the perceived risk 
of unsustainable investments, for example through allocation mandates 
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on lending portfolios. Many low-income countries cannot de-risk financially 
underserved sectors and technologies. To overcome this barrier, risks can 
be pooled across countries and then de-risked through a common fund.

Improving conditions for change

Progress in these action areas are steps on our path to sustainability that 
would activate and accelerate the three shifts we urgently need now and 
hopefully lead to systemic changes. At the same time, we also need to address 
the systems and infrastructures we have inherited, in processes that will 
unfold more slowly. The governance context in which we understand these 
barriers has changed since 1972. Our world today has shifted even more 
toward multi-level, polycentric governance, where we have a complex set 
of actors, institutions, and sources of agency. 

Decision makers and policymakers, at all levels, should dismantle barriers 
of political incoherence, weak multilateralism, limited accountability, and 
unreformed international finance, which prevent our acceleration towards 
sustainable and equitable societies. 

Photo: sellmore / Moment / GettyImages
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Calls to action

• The structural barriers of policy incoherence, weak multilateralism and 
lack of accountability must be decisively tackled to enable effective action 
on redefining humans’ relationship with nature, ensuring lasting prosperity for 
all, and investing in a better future.

• With more actors and stakeholders participating in global governance today, 
many more routes are available to taking action. However, conflicts of interest 
and uneven power relationships must also be recognized.

• Governments and international organizations must make their policy mixes 
coherent and consistent towards sustainability goals, in order to increase 
incentives for action, by adopting new practices and tools for more 
integrated and systemic policymaking.

• The gap in trust and solidarity between countries acts as a barrier to new 
agreements, to raising ambition and to accelerated national implementation. 
Opportunities exist to renew multilateralism, to more effectively tackle 
environment and development crises and to rebuild solidarity: developing 
multilateral responses to chronic risks, replacing technology transfer 
with a new paradigm of ‘co-development of technology’, and setting norms 
for the global financial system.

• Countries, companies and citizens have to be held accountable for their 
actions and their inaction. We need new imaginative mechanisms for 
nurturing constructive accountability, which incentivizes and leads to 
bold action and change, rather than threatens and leads to pre-emptive 
action and reduced ambition.

Accelerating change

We hold keys that can unlock opportunities for change. Setting small and large 
processes in motion today can allow us to progress on the goals that we have 
committed to in the past 50 years, since the first UN meeting to bring together 
humans and the environment.

For a new watershed moment in 2022, we repeat the same call made in the 
1972 UN Stockholm Declaration:  

A point has been reached in history when we must shape our 
actions throughout the world with a more prudent care for their 
environmental consequences. Through ignorance or indifference 
we can do massive and irreversible harm to the earthly environment 
on which our life and well-being depend. Conversely, through fuller 
knowledge and wiser action, we can achieve for ourselves and 
our posterity a better life in an environment more in keeping with 
human needs and hopes.

Photo: sellmore / Moment / GettyImages
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Redefine the relationship 
between humans and nature

Integrate nature in cities and urban areas
• Local governments and architects should apply biophilic design principles 
in new and retrofitted urban architecture and housing policy, to enable 
human-nature connectedness as well as provide direct climate, biodiversity, 
and health benefits.

• Local planners should ‘green’ urban infrastructure such as water treatment, 
for example by learning from biomimicry and smallholder practices.

• Access to nature in urban areas should be promoted through empowered 
local communities and national accessibility standards and higher economic 
valuation of green space.

Protect animal welfare by mainstreaming it in sustainable 
development governance

• Governments should elevate the importance of animal welfare for 
sustainable development, and sustainable development for animal welfare, 
in international instruments.

• Support policies that benefit humans and non-human animals alike, particularly 
policies that use informational, financial and regulatory measures to benefit 
animals more and harm them less. Animal welfare impact assessments can 
play a valuable role here. Governments could phase down public subsidies for 
animal products and harmful agriculture, and increase support for plant-based 
food production, in a way that avoids regressive effects on low-income 
households. Governments should require or encourage voluntary action on 
disclosure of animal welfare, health and environmental risks by food companies 
to investors.

• Researchers, experts and policymakers should expand the interpretation of 
the One Health framework to recognize animal health and welfare as an end 
in itself, and not just instrumental to human health outcomes.

Expand and invest in nature-based education
• Education authorities and Indigenous communities should collaborate 
on weaving in Indigenous principles of environmental education into modern 
educational systems.

• To build a deep relationship with nature, education authorities and teachers 
should not just focus on ecological knowledge but also include practical skills, 
learning about local environmental issues and taking ownership, through 
hands-on engagement in community projects.

• UN organizations, such as UNESCO and UNEP, should start a global campaign 
to promote development of more diverse educational materials, and include 
practical skills, drawing more on cases from the Global South.

Recognize Indigenous local knowledge and the Rights of Nature
• National policies related to nature conservation should more strongly include 
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the role of traditional and Indigenous knowledge, in line with international 
agreements.

• National legislative and judicial bodies should consider whether establishing 
Rights of Nature will help protect nature in specific contexts, based on 
comprehensive consultation with stakeholders and analysis of what capacities 
and resources would be needed for effective enforcement. 

• The Human Right to clean, safe and sustainable environment should 
incorporate a Rights of Nature rationale, whereby human responsibility 
and interests for the protection of Nature as a legal entity with personhood 
are clearly articulated. 

Ensure prosperity that lasts for all
Make a sustainable lifestyle the easy choice

• Transformative change requires a long-term vision, but it can be enabled 
through near-term actions: local and national governments should identify 
the barriers in infrastructure that prevent individuals from shifting to more 
sustainable lifestyles and begin to remove them, combined with more effective 
and ambitious mixes of policies that edit out unsustainable choices, in order 
to accelerate change. 

• The use of local policy labs and learn-by-doing experiments for sustainable 
lifestyles should be scaled up, where the individual is an active co-creator 
and network influencer. 

• A regular UN forum on sustainable lifestyles should be established, to enable 
international peer learning and elevate action on SDG12. A collective global 
exercise to co-develop pathways for sustainable lifestyles and parameters 
that can measure progress should be convened.

Purchase function, not product
• Businesses should shift to offering functions and services rather than products 
as much as possible. 

• Government should adapt legal frameworks to remove bias against business 
models that switch from selling products to functions.

• Governments should help create and expand markets for use- and 
result-oriented product service systems through public procurement.

• Government and businesses should pioneer more neutral language around 
consumption and reuse, to enable new social norms to develop around the 
status of ownership and new products.

Make supply chains better for both humans and the environment
• The UN Global Compact and its members should consider increasing 
the level of ambition of the environment-related Ten Principles, to more actively 
demote unsustainable options and practices.

• National governments and international organizations should consider more 
binding due diligence requirements and greater harmonization, but with aim 
of bridging not widening the technology divide

• Relevant international organizations, supported by member states, business, 
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trade unions and youth organizations, should consider co-developing more 
knowledge and best practices for maximizing synergies between green jobs, 
decent work and youth employment.

Align national statistics with sustainability goals
• Global leaders must collectively recognize the need to redefine prosperity 
through alternative indicators, to generate buy-in and not deter ‘first movers’. 

• Governments should mainstream the narrative of redefined prosperity within 
countries through consultative approaches, including with subnational 
government.

• National statistics offices should more widely adopt consumption-based 
accounting and life-cycle accounting, and national governments should set 
goals and strategies for reducing footprints, with support for low-capacity 
institutions from relevant UN bodies.

Change the selection environment for innovation
• Businesses should adopt voluntary sustainability standards and principles 
so that they become market-leading and influence innovation and product 
development.

• Governments should develop binding standards and classification schemes 
when voluntary standards are not aligning with sustainability goals or they 
are not sufficiently influential.

• International organizations should seek to harmonize standards, with special 
concern to entry requirements for low- and middle-income countries, so 
that they can access new markets for sustainable products and align their 
innovation systems to ambitious selection environments.

• Publicly funded innovation should demand adherence to standards.

Invest in a better future
Recognize and enhance public funding of innovation  
and co-development of technology

• Increase public research and development funding to missions co-defined 
with stakeholders (industry, civil society, local communities affected, 
academia) to achieve sustainability goals. 

• Target international finance to low- and middle-income countries to develop 
and implement green industrial strategies, as well as their co-defined and 
nationally owned missions and innovation systems, especially countries faced 
with a phase-down of fossil fuel production.

• Replace ineffective technology transfer mechanisms with a new paradigm 
of ‘technology co-development’.

Incentivize active engagement in private finance
• Financial actors and investors should engage more in active approaches 
to investing to support rapid action on climate change, especially with 
high-emitting sectors.
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• Governments should provide enabling conditions for viability of sustainable 
investment at early stages of commercialization or start-up.
Raise adequate private finance

• Multilateral climate finance institutions should substantially enhance grant 
finance, to support capitalization of catalytic instruments that help make 
available domestic credit to sustainable investments in developing countries.

• Governments should coordinate to harmonize financial regulation frameworks 
(e.g. taxonomies, disclosure standards) in developing countries with 
international frameworks. to remove barriers to mobilising and accessing 
finance internationally.

Reduce risks to sustainability and raise the costs of unsustainability
• Governments should reduce investor risk by providing a stable Governments 
should reduce investor risk by providing a stable policy environment with 
long-term goals set in key areas of sustainability. International agreements 
are an effective way of setting shared long-term, binding goals.

• Governments and international financial institutions should consider joint 
de-risking initiatives to meet the sustainability investment needs in low-income 
countries and emerging markets, where domestic credit to the private sector 
is insufficient.

• Educate investors on novel and emerging sustainability technologies 
and solutions, to enable accurate assessments of risk.

• Regulators should consider mandates for minimum allocation of lending 
portfolios to sustainable assets, in order to enhance the perceived risk 
of unsustainable investment portfolios.

Improve conditions for change
Ensure stronger and more consistent incentives for action

• Incoherent policies with a bearing on sustainability goals must be better 
mapped, analysed and addressed, by many societal actors, to unlock 
effective action. 

• National governments and international organizations should only use 
integrated and systemic approaches to policymaking. They should use tools 
for systematically analysing SDG interlinkages (synergies and trade-offs), 
apply wider system boundaries and extended timescales to account for future 
generations, and use frameworks for sequencing policy interventions to trigger 
positive tipping points.

• National governments and international organizations should set and enforce 
higher standards for transparency and public participation in the procedures for 
policymaking, to enable multiple perspectives on the resolution of goal conflicts 
and pursuit of synergies. This includes perspectives of future generations. 
 

Foster renewed multilateralism
• International organizations, in collaboration with national governments, should 
develop new ways of communicating about procedure and performance to 
build trust with citizens, and engage specifically with sceptics. 



23

Re
co
m
m
en
da
tio
ns
 fo
r u
nl
oc
ki
ng
 a
 b
et
te
r f
ut
ur
e

• New multilateral initiatives and mechanisms should be developed for dealing 
with chronic global risks and especially for protecting the vulnerable who lack 
social safety nets.

• A new paradigm of ‘technology co-development’ should replace ineffective 
technology transfer mechanisms; Stockholm+50 should provide a first UN 
platform for exploring it.

• Multilateral institutions should use their norm-setting power to make 
sustainability a customary practice for private finance and international 
harmonization efforts of financial regulations, and standards for sustainable 
finance should be inclusive of developing countries.

• High-income countries should deliver on climate finance goals as an essential 
means of rebuilding trust.

Ensure a culture of accountable promises
• Multilateral agreements and processes (UNFCCC, CBD, etc.) should strengthen 
systematic tracking of action and progress on multi-stakeholder pledges. 
Tracking should be simultaneously conducted by secretariats and by 
independent third parties, drawing both on official data submitted through 
national reporting and other data sources. 

• Develop proxy indicators of progress to measure the pace of transformation, 
if and when the target is far in the future and ultimate indicators will take time 
to show progress.

• Convene a UN Climate Accountability Summit at the UN General Assembly or 
at COP meetings or other major meetings, start with an accountability forum 
to give a dedicated and high-status platform for follow-up and review of 
performance to date, before announcement of new pledges and commitments. 
Set criteria where high achievers – in terms of demonstrating effective 
action or demonstrating high ambition in relation to starting point – are given 
a platform to inspire and incentivize accelerated action and implementation. 

• Build a community of practice within (and across) environmental domains 
around tracking progress and convene diverse actors who can build the 
knowledge bank, e.g. national statistics offices, academia, civil society 
and philanthropic organizations. Research and philanthropic funders should 
invest more in datasets and evaluation methodologies to enable accountability 
mechanisms to be effectively used.

Photo: Jordan Siemens / DigitalVision / GettyImages
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Alone in space, alone in its life-supporting systems, powered 
by inconceivable energies, mediating them to us through the 
most delicate adjustments, wayward, unlikely, unpredictable, but 
nourishing, enlivening, and enriching in the largest degree – is this 
not a precious home for all of us earthlings? Is it not worth our 
love? Does it not deserve all the inventiveness and courage and 
generosity of which we are capable to preserve it from degradation 
and destruction and, by doing so, to secure our own survival? 

– Ward & Dubos, 1972, p. 220

With intellectual curiosity and an emotional call, a 152-member committee 
presented their Only One Earth report to the 1972 Stockholm UN Conference 
on the Human Environment. In this spirit, we seek to present up-to-date 
scientific evidence and compelling, actionable ideas to the UN international 
meeting, ‘Stockholm+50: a healthy planet for the prosperity of all – our 
responsibility, our opportunity’. 

Fifty years ago, the UN Conference on the Human Environment called for 
member states to accept responsibility for the stewardship of Earth and for 
defining what should be done to keep our planet suitable for human life – 
immediately and for future generations (UN, 1973). This watershed moment 
linked economic growth, environmental degradation and human well-being in 
all parts of the world (UN, 1973). Since then, the world has changed in many 
ways – but not in a direction called for at the conference. 

In June 2022, member states and stakeholders will gather again in Stockholm 
to commemorate the 50 years since the UN Conference on the Human 
Environment. The Stockholm+50 meeting will open discussions on the urgent 
need for actions to achieve a healthy planet and prosperity of all. On the 
table will be many questions, focused on how the environmental dimension of 
sustainable development can accelerate the implementation of commitments 
in the context of the Decade of Action and achieve a sustainable and inclusive 
recovery from Covid-19.

The aim of this report is to synthesize science relevant to the Stockholm+50 
meeting, based on background papers commissioned from SEI and CEEW 
researchers, the scientific community and our partners, as well as keystone 
reports from relevant organizations and community actors in this space. It aims 
to provide new thinking on how we can build a sustainable future, by asking 
how we can reset the relationship between humans and nature, how we can 
achieve lasting prosperity for all, and how to invest in a better future.

We set the scene by revisiting the 1972 Stockholm Declaration; it takes stock 
of progress in implementing the framework for environmental action that 
was presented then, which can be pinpointed as the start of international 
cooperation of environment and development (Chapter 2). The following 
overview of the state of the planet and of human development 50 years later 
recognizes the intertwined crises of the urgency of our planetary state and A
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extreme inequality. This overview highlights the impact on life prospects for 
future generations, as well as children and youth today; such impacts motivate 
the need to move from a state of urgency to one of agency and action.

Chapter 3 looks to the future, based on the present: our common vision for 
a sustainable future, expressed in Agenda 2030, needs to come alive. How can 
we increase the pace of change towards sustainability? Momentum for change 
is growing, in terms of public support, technological co-development, evidence 
for co-benefits of climate action, and the agency of youth. The discussion 
concludes with how considering timescales in decision-making can increase the 
pace of change, including speeding up socially robust decisions, but extending 
the time horizon in planning.

Chapter 4 proposes actions that can be taken now, to point us in the direction 
of the changes we want to see happen at longer timescales. One report cannot 
present all the actions needed for achieving a better future; this report focuses 
on areas relevant to Stockholm+50 themes and where we see opportunities 
for systemic change that could be seeded today. The report spotlights policy 
actions in three areas: redefining our relationship with nature, achieving lasting 
prosperity for all, and investing in a better future. 

Chapter 5 brings us back to the question of why we are still here, debating how 
to become sustainable. We address some of the overarching barriers posed 
by our political systems for effective cooperation within and between countries: 
policy incoherence and missing incentives to act, weak multilateralism, and lack 
of accountability. 

We conclude this report with the reminder that we hold the keys to unlocking 
opportunities for change. If we can set processes in motion today, with steps 
that are both small and large, we would make progress on the goals that were 
established 50 years ago, at the first UN meeting to bring together humans and 
the environment. We won’t need Stockholm+100 if we act now.



27

A
 le
ga
cy
 o
f c
ha
ng
e

Photo: Yutaka Nagata / UN Photo



A watershed 
moment, then  
and now

2



29

Highlights 

The 1972 Stockholm Conference established a framework for 
action and set a global agenda for humans and the environment. 
Fifty years later, we need a new watershed moment to achieve 
the vision. 

Reflecting on the last 50 years, many targets have been set 
for global environment protection and sustainable development; 
the problem is less of a policy and aspiration gap and more 
of an action gap. 

International supporting measures – financing, organization, 
technical cooperation – remain too weak to translate what 
we know into effective outcomes for the health of the planet. 

Today, in 2022, we live amid entwined crises – planetary 
and human. The planetary crisis, where humans are causing 
unprecedented change to our climate and ecosystems, calls 
for transformative action and addressing our economic systems 
as the core driver. Preparedness for tipping points in the Earth 
system and emerging environmental issues is needed.

Despite major advances in human development, extreme income 
and wealth inequality means that prosperity is not for all. Those 
who contributed the least to the planetary crisis, will suffer most 
from its impact on societies. 

No country today is delivering to its citizens what they need 
for a good life without transgressing biophysical planetary 
boundaries or having an excessive ecological footprint. 
High-income countries and high-emitting individuals must 
dramatically reduce their footprint, to avoid closing development 
pathways for low-income countries. 

Children are already more vulnerable to environmental change 
and we see growing inequalities in life prospects between 
current and future generations, unless change is accelerated.
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It is clear that the environmental crisis which is confronting the 
world will profoundly alter the future destiny of our planet. No 
one among us, whatever our status, strength or circumstance, 
can remain unaffected. The process of change challenges present 
international policies. Will the growing awareness of ‘one Earth’ 
and ‘one environment’ guide us to the concept of ‘one humanity’? 
Will there be a more equitable sharing of environmental costs and 
greater international interest in the accelerated progress of the less 
developed world? Or will it remain confined to a narrow concern, 
based on exclusive self-sufficiency? 

– Indira Gandhi, Prime Minister of India, Statement in Plenary 
Session, 14 June 1972

The 1972 Stockholm Declaration and Action Plan established a comprehensive 
set of principles and recommendations for managing the environment. It also 
laid the foundation for today’s global sustainable development governance 
by linking economic development, environmental degradation and human 
well-being in all parts of the world (UN, 1973). 

Developed in the shadow of a global nuclear threat, it articulated the 
interdependence of sustainable development and peace (Background paper, 
BP, Michel). In tune with the pre-conference scientific report (Ward & Dubos, 
1972), the Stockholm Declaration made a strong commitment to harness 
science and technology for the public good, in developed and developing 
economies alike.

The 1972 Stockholm Conference was a watershed moment, connecting 
environment and development. It was also a watershed moment in recognizing 
the environmental impacts of both under- and overdevelopment, and 
establishing international cooperation on the environment, through institutions, 
agreements and action plans. A shared narrative of ‘Only One Earth’ echoes 
today, and the conference paved the way for broad stakeholder participation 
in multilateral processes. 

Yet the tension between human and economic development and 
safeguarding the environment has persisted for the past half-century. 
In the lead-up to the 1972 Stockholm Conference, developing countries did 
not believe that it was their responsibility to resolve issues of environmental 
pollution and resource scarcity. The developed world bore sole responsibility. 
The year before the conference, the UN report Development and Environment, 
known as the Founex Report, helped to bridge the divide between developed 
and developing countries for the purposes of the 1972 Stockholm Conference 
(Haq & Jolly, 2008, p. 82). The report suggested a concept of environmentally 
sound, people-centred development.

Later, when the UN decided to convene a conference in Rio in 1992 
to commemorate the 1972 Stockholm Conference, developing countries 
demanded that it be called the UN Conference on Environment and 
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Development; subsequently other major conferences also tried to articulate 
this balance (Bodansky, 2010, p. 33, emphasis in original). For five decades, 
the effort has been to ensure that sustainable human development did not 
mean that the goal was to ‘sustain human deprivation’ (Ponzio & Ghosh, 2016).

The subsequent Cocoyoc Declaration in Mexico in 1974 represented one 
of the earliest attempts by the UN to connect environmental protection and 
redistribution of global economic and social resources (UNEP/UNCTAD, 1975):

We recognize the threats to both the ‘inner limits’ of basic human 
needs and the ‘outer limits’ of the planet’s physical resources. But 
we also believe that a new sense of respect for fundamental human 
rights and for the preservation of our planet is growing up behind 
the angry divisions and confrontations of our day.

The principles of this statement continue to be reflected in current research 
on sustainability and the approaches we take in this report (see the Doughnut, 
from Raworth, 2017); and calculations on sustainability within ‘planetary 
boundaries’ (Fanning et al., 2020; O’Neill et al., 2018). 

Reflecting on the 1972 Stockholm Declaration 50 years later, it is apparent how 
the insights back then are still relevant today – on the ‘unprecedented scale’ 
of human transformation of the environment, on the need to reconcile human 
development aspirations with protection of the planet, and on the need to 
fundamentally address equity in this endeavour. Today, the scale is larger. As 
this report will show, so far, our development pathways have not aligned with 
the principles established in 1972. While making positive change at the margins, 
outcomes have not been fair and equitable, and we have lost sight of protecting 
the planet. At the same time, there are more opportunities and momentum for 
change than before – technological, financial, and social, among them.

This calls for a new watershed moment at Stockholm+50, for sustainable 
development, for global governance and for unlocking a better future for 
humanity and Earth.
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Sustainability milestones 1972 – 2022

1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 2022

Meeting/conference Agreements Organizations Reports

UN Conference on the
Human Environment

Nagoya Protocol
enters into force

Paris
Agreement
adopted

The Earth Summit, UN Conference
on Environment and Development
(UNCED)

Habitat, UN Conference
on Human Settlements

Rio+20,
UN Conference
on Sustainable
Development

UNEP is established Intergovernmental Panel
on Climate Change
(IPCC) is established

The Intergovernmental
Science-Policy Platform
on Biodiversity and
Ecosystem Services
(IPBES) is established

The Brundtland report
The Economics of climate
change: The Stern Review

Our Common Agenda

Findings of the Millennium
Ecosystem Assessment presented

Agenda 21 is agreed

The Basel Convention on
Management of Hazardous

Waste enters into force

The Montreal Protocol
on Substances that Deplete
Ozone Layer is adopted

Convention on Biological
Diversity enters into force

The UN Convention
on the Law of the Sea
enters into force

United Nations Declaration
on the Rights of Indigenous

people (UNDRIP) is adopted

Adoption of the Strategic
Plan for Biodiversity 2011–2020

and Aichi Biodiversity Targets

The Kyoto Protocol
enters into force

The Cartagena Protocol on Biosafety
to the Convention on Biological Diversity
enters into force 

The Limits to Growth
is published

Global 2000 report

IPCC AR1

IPCC AR4 Dasgupta review

UNEP GEO1
IPBES First

Global Assessment

Convention on International Trade
in Endangered Species of Wild Fauna
and Flora enters into force

UNECE Convention
on Long-range

Transboundary Air
Pollution enters into force

Figure 2.1

COP 15, Convention on
Biological Diversity

The Human Rights Council’s Resolution 48/13
recognizes the right to a clean, healthy and

sustainable environment as a human right

UN resolution to end plastic pollution adopted

World Summit
on Sustainable

Development
Stockholm+50,

UN International Meeting

UN Millennium Development
Goals are agreed

The 2030 Agenda for
Sustainable Development and
associated SDGs are adopted

Ecuador is the first country 
in the world to recognize
the Rights of Nature in
its national constitution

IPCC AR5 IPCC AR6
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2.1 Taking stock of the past 
50 years
As a watershed moment, the 1972 Stockholm Conference successfully 
helped set global agendas, stimulate integrative thinking and legitimize 
global governance (BP Michel). Because of that and subsequent meetings, 
today we have institutional frameworks for environmental governance at both 
international, national and subnational levels (see Figure 2.1). This moment 
also unfolded in a geopolitical context that included Cold War and ongoing 
decolonization (Linnér & Selin, 2021; Mobjörk & Lövbrand, 2021).

International and local efforts have successfully reduced – if not completely 
eliminated – many environmental problems. At the global level, countries 
successfully cooperated on reducing stratospheric ozone depletion. Concerted 
efforts have mitigated acid rain, removed lead from gasoline, and expanded 
access to safe drinking water. Air, water and chemical pollution from point 
sources, such as industrial facilities, has been tackled in many places, 
improving human and environmental health. 
 
Yet at the global level, the international community has not managed to meet 
the many environmental and sustainable development targets it has set for 

itself. Looking at major sets of global goals since 1972, 
Figure 2.2 shows that measurable targets have been 
achieved only to a very modest extent (see Appendix 
and also Box 2.1). There is a significant ‘action gap’ 
between intention and results.

Although comparison across goals of different nature 
is difficult, it is still indicative that typically only one-
tenth of targets show significant progress or can be 
considered achieved. In the case of the Millennium 
Development Goals, only one of four targets under 
MDG7 on environmental sustainability was achieved. 

For the environment-related targets for the Sustainable Development Goals 
(SDGs) – for which there is still time to make progress before 2030 – there are 
negative trends for material footprints, sustainable fish stocks, forested area 
and endangered species (UNEP, 2021e). 

What this overall picture suggests is that at the global level, the action gap 
stems less from a policy gap, i.e. a lack of targets, policies and strategies, 
and more from an implementation gap, i.e. lack of effective implementation 
of existing targets. The too-slow rate of progress calls for acceleration 
in action and implementation, not just setting new targets. 
 
Generating real action requires supporting measures, including financing, 
technical cooperation and organizations with strong mandates. Such 
supporting measures were recognized as a cornerstone in 1972 for effective 
environmental action; our assessment of key indicators shows that, on the 
whole, international supporting measures remain too weak to deliver on the A
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Millennium Development Goals 
(2000 – 2015)
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Environmental dimension of SDG 
(2015 – 2030*)

92 indicators for SDG targets

* Target year is 2030
Achieved/significant progress Some progress

No progress or negative trend Insufficient data

Figure 2.2
Achievement of global environment and sustainable development targets

Source: Based on data from (Secretariat of the Convention on Biological Diversity (2020); UNEP 
(2012b, 2021e); United Nations (2015). For methodological detail, see Appendix.
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goals (Box 2.1; Figure 2.3). The framework for environmental action conceived 
in 1972 has delivered many outputs, in terms of political and scientific activity, 
but outcomes and impacts for a healthier planet remain insufficient.  

BOX 2.1  Assessing implementation of the 1972 Stockholm framework 
for environmental action 
 
The 1972 Stockholm Conference resulted in a comprehensive package: 
a declaration with 26 principles and an Action Plan with no less than 
109 recommendations. An overarching ‘Framework for Environmental Action’ 
was introduced, with three key elements: environmental assessment, 
environmental management, and international supporting measures (United 
Nations, 1973, p. 6).  
 
Today, 50 years later, we can assess its implementation, as a basis for more 
specific efforts and actions ahead (see Figure 2.3; additional information in 
Appendix). Overall, knowledge has been generated, goals have been set and 
agreements have been made, but the supporting measures are too weak to 
deliver on the goals and lead to actions in accordance with our knowledge.

Looking back gives greater urgency to closing the action gap between targets 
and results in 2022. By failing to provide strong supporting measures, inequity 
persists in the pursuit of sustainable development. Turning to the present, the 
framework established in 1972 needs to be transformed so that it responds to 
the challenges and urgency of today, and reflects the implementation lessons 
learned from the past 50 years. 

2.2 The world we live in
The planet has changed dramatically over the past half-century, due to human 
impact. In 1972, the climate crisis had yet to come to the fore. Biodiversity was 
richer. Now we understand more about how our planet and its systems function 
as we sit at the edge of tipping these systems beyond their current form.

Meanwhile, many people lead better lives today than their parents expected 
for them. We live longer, with access to more – more clean water, material 
goods, food and healthcare, among other needs and wants.

However, many people do not. Billions of people still live without clean water 
and sanitation, and millions of households are still cooking with polluting 
traditional biomass or the dirtiest fossil fuels. The Covid-19 pandemic has 
reversed past progress, throwing millions more people into extreme poverty 
and hunger, as well as conditions where health, education, and other basic 
needs are lacking (see Box 2.2).
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Global environmental goals 
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320 goals, 34 of which assessed

Millennium Development Goals 
(2000 – 2015)

8 goals, with 18 targets

Aichi targets 
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20 targets, with 60 elements

Environmental dimension of SDG 
(2015 – 2030*)

92 indicators for SDG targets

* Target year is 2030
Achieved/significant progress Some progress

No progress or negative trend Insufficient data

Figure 2.2
Achievement of global environment and sustainable development targets

Source: Based on data from (Secretariat of the Convention on Biological Diversity (2020); UNEP 
(2012b, 2021e); United Nations (2015). For methodological detail, see Appendix.
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Assessing the 1972 Stockholm environmental action framework

Figure 2.3
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BOX 2.2  Covid-19 and the sustainability agenda
 
The world as a whole is far from escaping the virus. According to WHO’s 
Coronavirus Dashboard (https://covid19.who.int/), at the end of March 2022, 
over half of the world’s population was fully vaccinated. But those figures 
were 72% and 73% for upper-middle and high-income countries, 48% for lower 
middle-income countries, and only 12% in low-income countries. Moreover, 
Gross Domestic Product (GDP) per capita further correlates to the variation 
in vaccination rates between countries (Basak et al., 2022). While high-income 
countries might see signs of recovery (Cuerpo, 2022), that is not the case 
for lower-income countries (Dinh, 2022), particularly those that were already 
highly vulnerable (Rajah & Dayant, 2022). 

The world as a whole is even farther from recovering from the pandemic. 
Even before Covid-19-related fiscal recovery funds began to flow, calls had 
been made for a ‘green and inclusive’ recovery. The OECD (2020b) highlighted 
the opportunities opened by a green recovery for jobs and income, as well 
as growth; Shawoo and Verkuijl (2020) pointed out how Nationally Determined 
Contributions (NDCs) to climate mitigation and long-term low-emission 
development strategies (LT-LEDS) can help ‘build back better’ through 
a just transition; Krebel and colleagues (2020) argued for ‘a recovery plan 
for a greener, fairer future’; and the UN Department of Economic and Social 
Affairs (UN DESA, 2020) identified risks, challenges, and opportunities for 
‘recovering better’ by using the Sustainable Development Goals (SDGs) as 
the compass. Funding is more than sufficient, with recovery funds ‘dwarfing’ 
the finance needed for clean energy (Andrijevic et al., 2020). There is no 
shortage of policy instruments, either, with high potential for both economic 
stimulus and climate impact (Hepburn et al., 2020).

Yet the calls have largely gone unheard. Le Quéré and co-authors (2021) 
reported that most Covid-19 recovery plans contradict climate commitments, 
while Shawoo and Verkuijl (2020) noted that the opportunities they had 
identified for NDCs and LT-LEDS had yet to be reflected in climate pledges. 
The 2021 Production Gap Report (SEI et al., 2021) showed that Covid-19 
recovery commitments from the G20 nations mainly supported fossil energy 
sources; only 6% of total stimulus spending was allocated to areas that cut 
emissions, and 3% targeted activities that are likely to increase global emissions 
(Nahm et al., 2022). While the commitments vary considerably from one country 
to another, the current trends are not encouraging.

Moreover, the response to the pandemic has been highly unequal (see BP 
Ghosh & Raha), with high-income countries ‘hoarding’ vaccines, leading to what 
some have called ‘vaccine apartheid’ (Gupta, 2022). Yamin (2022) argues that 
this is not only immoral, it is self-defeating: equitable distribution of the vaccine 
would more effectively limit the emergence and spread of new variants.
The response to the Covid-19 pandemic – which is very obviously a global 
challenge requiring coordinated action, where the science is well-understood – 
is sobering. The scale of the sustainability challenge is much larger, less 
immediate, and more uncertain, yet the need for coordinated action is just 
as great – if not greater. Yet our experience with Covid-19 need not be a sign 
of things to come. It can be a wake-up call.
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Figure 2.4
Environmental indicators, 1972 – 2022 
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Looking at the scientific evidence, we live amid entwined crises – planetary 
and human. The evidence shows just how much our human well-being relies 
on the planetary systems that we are changing. The natural systems that 
support life on Earth have been breached, and the human systems remain 
plagued by inequalities. 

2.2.1 The state of the planet

Fifty years after the 1972 Stockholm Conference, the human population has 
doubled, the global economy has grown nearly 4-fold and global trade has 
grown 10-fold, together driving up the demand for energy and materials 
(IPBES, 2019b). And the warnings that our planet is in crisis continue to be 
clear, as reflected in trends on a number of environmental indicators (see 
Figure 2.4). Recent research on chemical pollution showed that we have now 
crossed the fifth of the nine ‘planetary boundaries’ that define the biophysical 
limits of Earth’s major systems (Persson et al., 2022).  
 
Taken together, the evidence base in recent international scientific 
assessments sends consistent and clear messages (see Box 2.3; for more 
trends and data, see (Independent Group of Scientists appointed by the 
Secretary-General, 2019; IPBES, 2019b; IPCC, 2021, 2022a; IRP, 2019; UNEP, 
2012a, 2021d): 

• humans are causing unprecedented change; 
• the inequity among people and places in both causing deterioration and 
suffering impacts is high; 

• action must be urgent and transformative; and 
• we increasingly must address our economic system (consumption, production 
and finance) as the core driver. 
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Box 2.3   Key messages from recent international scientific assessments
 
Climate change – IPCC Sixth Assessment Report, Working Groups I (2021), 
II (2022) and III (2022) 

• The scale of recent changes across the climate system as a whole 
are unprecedented over centuries to thousands of years.

• Many changes due to past and future greenhouse gas emissions are 
irreversible for centuries to millennia, especially changes in the ocean, 
ice sheets and global sea level.

• Unless there are immediate, rapid, and large-scale reductions in greenhouse 
gas emissions, limiting warming to 1.5°C will be beyond reach (IPCC, 2021).

• ‘The climate we experience in the future depends on our decisions now’ 
(IPCC, 2021).

• Climate change has already caused widespread adverse impacts to nature 
and people, beyond natural climate variability, and across sectors and regions 
the most vulnerable people and systems are observed to be disproportionately 
affected. 

• Approximately three billion people live in contexts that are highly vulnerable 
to climate change, and current unsustainable development patterns are 
increasing exposure of ecosystems and people to climate hazards.

• Increased evidence of climate action and options available are now in every 
sector that can at least halve emissions by 2030; 1.5°C is attainable only 
with net-zero emissions (IPCC, 2022b).
 
Biodiversity and ecosystems – IPBES Global Assessment, 2019

• Nature and its vital contributions to people, which together embody biodiversity 
and ecosystem functions and services, are deteriorating worldwide.

• Since 1970, trends in agricultural production, fish harvest, bioenergy production 
and harvest of materials have increased, but 14 of the 18 categories of 
contributions of nature that were assessed, mostly regulating and non-material 
contributions, have declined.

• Goals for conserving and sustainably using nature and achieving sustainability 
cannot be met by current trajectories, and goals for 2030 and beyond may only 
be achieved through transformative changes across economic, social, political 
and technological factors.
 
Natural resources – IRP Global Resources Outlook, 2019

• The use of natural resources has more than tripled from 1970 and continues 
to grow.

• The use of natural resources and the related benefits and environmental 
impacts are unevenly distributed across countries and regions.

• In the absence of urgent and concerted action, rapid growth and inefficient 
use of natural resources will continue to create unsustainable pressures on 
the environment.
 
Global environment – Sixth Global Environmental Outlook (GEO-6), 2019

• Unsustainable production and consumption patterns put at risk the healthy 
planet needed to attain sustainable development.

• The world is not on track to achieve the environmental dimension of the SDGs 
or other internationally agreed environmental goals by 2030; nor is it on track to 
deliver long-term sustainability by 2050. 
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• The social and economic costs of inaction often exceed the costs of action 
and are inequitably distributed, often being borne by the poorest and most 
vulnerable in society, including Indigenous and local communities, particularly 
in developing countries.

• Transformative change that will enable us to achieve the SDGs and other 
internationally agreed targets includes a tripling of the current decarbonization 
rate as we head towards 2050, a 50% increase in food production and the 
adoption of healthy and sustainable diets across all global regions.
 
Sustainable development – UN Global Sustainable Development Report, 2019

• The world is not on track for achieving most of the 169 targets that comprise 
the Goals. 

• Adding to the concern is the fact that recent trends along several dimensions 
with cross-cutting impacts across the entire 2030 Agenda are not even moving 
in the right direction. Four in particular fall into that category: rising inequalities, 
climate change, biodiversity loss and increasing amounts of waste from 
human activity that are overwhelming capacities to process them.

• Recent assessments show that, under current trends, the world’s social and 
natural biophysical systems cannot support the aspirations for universal 
human well-being embedded in the SDGs.
 
Synthesis report – UNEP Making Peace with Nature, 2021 (a synthesis 
of latest IPCC, IPBES and GEO assessments)

• Environmental changes are undermining hard-won development gains 
by causing economic costs and millions of premature deaths annually.

• The well-being of today’s youth and future generations depends on an urgent 
and clear break with current trends of environmental decline.

• The economic, financial and productive systems can and should be 
transformed to lead and power the shift to sustainability. Society needs to 
include natural capital in decision-making, eliminate environmentally harmful 
subsidies and invest in the transition to a sustainable future.

• The coming decade is crucial.
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Tipping elements in the Earth’s climate system

Figure 2.5
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The map shows potential tipping elements that could be triggered this 
century and would change within this millennium. Permafrost and tundra 
loss, climate change-induced ozone hole and changes in Antarctic bottom 
water formation are particularly uncertain as tipping elements. More recent 
research on tipping cascades include elements of coral reef destruction, 
thermohaline circulation slowdown, Jet stream stagnation, Sahel drying, 
Alpine glacier melt and East Antarctic Ice Sheet instability, and indicate
the temperature at which elements risk tipping as well as linkages
between them (Steffen et al., 2018).

Source: Adapted from Steffen et al. (2018)
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Today we also are confronted with tipping points in the Earth system we were 
unaware of in 1972 – some of which might be triggered in our lifetimes and are 
irreversible, including permafrost loss, ice sheet disintegration, and rainforest 
dieback (Lenton et al., 2008; Steffen et al., 2018; see Figure 2.5).  
 
Given what we know about these pressures, we can also anticipate new and 
emerging environmental issues in the next 50 years that will require global 
environmental governance. These range from issues manifested locally, such 
as maladaptation to environmental change and environmental displacement, 
to issues interfering with our global commons, such as climate geoengineering, 
seabed mining and resource extraction, and resource extraction from space, 
to environmental risks of new technologies, such as synthetic biology, 
nanomaterials and artificial intelligence (Morin & Richard, 2021; Simon et al., 
2021; UNEP, 2017a, 2019).  
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Figure 2.6
Human development indicators, 1972 – 2022 
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2.2.2 The state of human development

Over the past 50 years, people and societies have improved social and 
economic well-being (Figure 2.6; UNDP, 2020). For example, for human health, 
gains have been made for maternal health, life expectancy, and combatting 
HIV/AIDS. Extreme poverty has more than halved and education is accessible 
to many more people. 
 
Yet human development has been uneven. While global inequality between 
countries is declining, inequality within countries is increasing (Figure 2.7). The 
poorest half of the global population owns barely 2% of the total global wealth. 
In contrast, the richest 10% of the global population owns 76% of all wealth 
(Chancel et al., 2021). Compared to 1972, overdevelopment and affluence 
rather than underdevelopment and scarcity is a driver of unsustainable 
resource use (IRP, 2019). 
 
The Covid-19 pandemic has triggered a spike in inequality within countries 
across the world. The wealth of the 10 richest men in the world doubled in 
2020, while the incomes of 99% of humanity are worse because of Covid-19 
(Ahmed et al., 2022). 

The pandemic further laid bare inequality (see Guerrero et al., 2020; Rogers et 
al., 2020; The Lancet, 2020). Both wealthier individuals and wealthier countries 
had access to vaccines, healthcare and basic needs, and low-income countries 
and individuals did not.

As nations and some of their citizens have become richer, governments have 
become poorer. The gap between the net wealth of governments and of the 

private sector has increased over the past 40 years. 
The share of wealth held by public actors is close 
to zero or negative in rich countries, meaning that 
the totality of wealth is in private hands (Chancel 
et al., 2021). 

This trend has been magnified by the Covid-19 crisis, 
during which governments borrowed the equivalent 
of 10 – 20% of GDP, essentially from the private sector. 
The wealth of governments has important implications 
for state capacities to tackle inequality in the future, 
as well as the role of private stakeholders in addressing 
key challenges of the 21st century such as climate 
change (Chancel et al., 2021; see section 3.2 below).

Inequality connects with the planetary crisis both as a driver and impact. 
Between 1999 and 2018, extreme weather events caused about half 
a million deaths worldwide (Mohanty 2020). Growing climate and health 
stresses are raising the chances of such high-impact events occurring more 
frequently – and often overlapping. The domino effects of associated events 
can overwhelm the responsive capacities of communities, governments and 
multilateral organizations (BP Ghosh & Raha). 
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The gravest impacts have been borne by the poorest countries and most 
vulnerable communities. Climate disaster-related death tolls of potentially 
exposed populations during 2000–2017 indicate 16 deaths per million for 
high-income groups, compared to 60 per million for low-income groups. 
Climate-related disaster GDP losses by income groups, recorded from 1998 
to 2017, also illustrate this stark disparity, ranging from more than 0.4% for 
high-income groups on a GDP base of USD 1.43 trillion, to nearly 1.8% for 
low-income groups on a GDP base of USD 21 billion (CRED & UNISDR, 2018). 

As early as the mid-1990s, 90% of deaths caused by air pollution were in 
developing countries, mostly due to indoor air quality in rural areas. Soil 
degradation also impacts the poor, as nearly a third of the world’s population 
depends on subsistence farming. Between 2000 and 2019, China and India 
accounted for about 70% of all disaster-affected people (Eckstein et al., 2021). 

Just one super-cyclone, Amphan, displaced about 
2.5 million people each in India and Bangladesh in 
May 2020 (WMO, 2021) – while the region was already 
struggling with the Covid-19 pandemic.

The degree of vulnerability of people to loss and 
damage from climate hazards and other environmental 
risks often depends on their livelihood, gender, 
age, ethnicity and race, but also government 
capacities. Climate and other environmental risks 
disproportionately affect the poorest countries and 
the poorest people, whether in low- or high-income 
countries, who are more exposed and more vulnerable 
to such impacts (BP Nazareth & Ghosh). In such 

economies, a large part of the population is engaged in biodiversity-related 
work that may be the most affected by climate change, notably, 
the agricultural, forestry, and fisheries sectors (UN DESA, 2016).

Inequality in incomes is also reflected in the unequal resource use and 
emissions. For instance, the richest 10% of the global population were 
responsible for emitting more than half of the total carbon emissions during 
1990 – 2015 (BP Agarwal & Kalra; BP Dalhammar et al.; Kartha et al., 2020; 
BP Nazareth & Ghosh). New research on individuals’ emissions shows that 
the difference in carbon footprint ranges from almost 55 metric tons of carbon 
dioxide (tCO2) per year for the top 10% emitters in the US to less than 1 tCO2 
for the top 10% emitters in countries such as Uganda and Ethiopia, and it is 
less than 0.2 tCO2 for the bottom 10% emitters in most sub-Saharan countries 
(Bruckner et al., 2022). The increase in global carbon emissions associated 
with lifting more than one billion people out of poverty, in line with targets 
under SDG1, would amount to only 1.6 – 2.1% or less (Bruckner et al., 2022).

2.2.3 Intertwined crises

Higher economic development in the past 50 years has meant larger 
ecological footprints, a pattern that has proven hard to break. Countries 
with a higher Human Development Index (HDI) typically have higher ecological 

Climate and other 
environmental 
risks dispropor-
tionately affect 
the poorest 
countries and the 
poorest people.
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footprints (Figure 2.8) due to higher consumption of resources to sustain their 
lifestyles (Global Footprint Network, n.d.-b). If the global population were to 
emulate current lifestyles prevalent in the Global North, we would need three 
to five Earths to sustain such consumption habits, which we clearly do not have 
(BP Agrawal & Kalra; Global Footprint Network, n.d.-a).  
 
Currently, no country is delivering what its citizens need without transgressing 
the biophysical planetary boundaries (O’Neill et al., 2018; see Figure 2.9). 
Staying within the planetary boundaries can still lead to negative repercussions 
at local and regional levels, e.g. water scarcity and air pollution. 

High-income countries must drastically reduce their footprints, especially 
in light of their cumulative footprints over time (Hickel, 2020), to avoid closing 
development pathways for low-income countries. The choices available 
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Figure 2.8
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Ecological Footprint per person: A nation's total ecological footprint divided by its 
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per person on our planet.

Source: Adapted from Global Footprint Network, York University, and Footprint Data Foundation (2021). Global 
Ecological Footprint data. Available at https://data.footprintnetwork.org (Global Footprint Network, n.d.-b).



48

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

to people to reduce their footprint are constrained by existing systems 
of production and distribution; they are ‘locked in’ to the infrastructure 
and systems around them (see Section 4.2). Structural changes to these 
systems are needed: material shifts in the access to planetary resources, 
technological shifts that offer alternative modes of production with lower 
resource footprints, and behavioural shifts in what people want and value. 

Figure 2.9
Social achievements, biophysical transgressions: 
country performance 1992 – 2015

Source: Adapted from Fanning et al. (2022).
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2.3 Future generations
Those of us who were the once-distant ‘future generations’ in 1972 now have 
children and perhaps even grandchildren. What was once the future material 
consequences of planetary pressures are becoming increasingly clear and 
closer – and in some cases, reality (World Weather Attribution, n.d.).

The 1972 Stockholm Declaration committed to safeguarding the planet’s 
natural resources for future generations (Principle 2), establishing the principle 

of equity not just between people and nations but 
between generations. Fifty years later, we see growing 
inequalities in life prospects between generations – 
effectively a form of intergenerational discrimination. 

Scientific evidence shows that children and 
young generations already bear a disproportionate 
disease burden of climate change (Helldén et al., 

2021; UNICEF, 2015; Watts et al., 2019). Extreme weather and climate 
change – induced disasters have direct effects on children, such as higher 
vulnerability to vector-borne diseases and greater dangers from undernutrition, 
and indirect effects, such as loss of education and risk of human trafficking. 
The fossil-fuel combustion that drives longer-term climate impacts makes 
children more vulnerable to respiratory diseases, and leads to heat stress 
that can even affect education and mental health of adolescents (Perera, 2017; 
Watts et al., 2019). Climate change can further exacerbate inequalities in life 
prospects for children born in wealthy versus poor families (UNICEF, 2015).

Scenarios for future climate change indicate what young and future generations 
face. A person born today may live in a ‘4° world’, on average 4°C warmer than 
pre-industrial levels: 16% of species would be at risk of extinction, compared 
with 5% at 2°C warming (IPBES, 2019a, p. 37). A person born in 2020 may be up 
to seven times as much exposed to heat waves during their lifetime, compared 
with a person born in 1960 (Thiery et al., 2021). At current rates, the available 
ecological space will be smaller in the future, which will decrease the carbon 
budget for all – less forested area, for example, means less carbon dioxide 
sequestered, with further impacts on climate. 

However, if governments implement the International Energy Agency (IEA) 
‘Net-Zero Emissions by 2050 Scenario’, future generations would use far 
less carbon than someone born in the 1950s, for example, who on average 
has a lifetime carbon dioxide footprint of 350 tCO2 – of which 286 tCO2 has 
already been emitted. With the net-zero scenario, someone born in the 2020s 
would have a lifetime footprint of 34 tCO2 (IEA, 2022). Senior citizens, born 
in the 1950s and before, have driven up greenhouse gas emissions in the 
past decade, as wealthy societies have aged and changed their expenditure 
patterns (Zheng et al., 2022). 

A ‘low-carbon life’ can and should be a good life. Without transforming our 
systems to reach that good life more quickly, we are rapidly limiting options 
for future generations. A
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Figure 2.9
Social achievements, biophysical transgressions: 
country performance 1992 – 2015

Source: Adapted from Fanning et al. (2022).
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Highlights
 
The world has already agreed on a common vision for 
sustainable development – Agenda 2030. Stockholm+50 can 
be the moment to make it come to fruition, by relating it to 
our everyday lives around the world and by considering more 
systematically the synergies and trade-offs between SDGs, 
while making the policy and planning to achieve them.

Momentum for change has increased rapidly in many respects – 
public opinion appears to show that people recognize the 
urgency and indicate their willingness to change lifestyles; 
development and uptake of some technologies have been faster 
than anticipated, and better policy evidence shows the many 
wins and co-benefits from taking climate and sustainability 
action. Youth worldwide are both exercising and demanding 
more agency.

Harnessing this momentum, we need to find ways to compress 
timescales for decision-making and roll-out of key investments 
and infrastructure without compromising values of democratic 
legitimacy and stakeholder consultation. Simultaneously, 
timescales must be extended in the preparation for decision-
making to avoid ‘lock-in’ in unsustainable infrastructure, avoid 
intergenerational discrimination, and make bold long-term plans.

We are better equipped than ever to make 2022 a new 
watershed moment for pursuit of our sustainable future on Earth. 
We are also as troubled as ever in our dealings with each other. 
We must move from acknowledging urgency to taking actions 
now that enable a better future for all.

There are broad vistas for the enhancement of environmental 
quality and the creation of a good life. What is needed is an 
enthusiastic but calm state of mind and intense but orderly work.

– 1972 Stockholm Declaration, Preamble
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In many ways, we have grown used to hearing dire reports on the state 
of the planet and the urgency of action, and it can have a numbing effect. 
In this chapter, we turn our eyes forward. 

The scientific evidence presented in the previous chapter is irrefutable, but 
the key issue at Stockholm+50 is how to move from urgency to agency. We 
look at how to build on momentum for change, in order to increase the pace of 
change. We also consider who has agency, so that actors and institutions fulfil 
their potential in both harnessing opportunity and taking responsibility. 

3.1 Visions of a better future
What does a sustainable future look like? What should societies transform 
into? In both science and policy, actors increasingly use futures studies 
techniques – visioning, scenarios, modelling, foresight – to prepare for change 
and to shape change. A successful vision can capture the imagination of 
a broader community of stakeholders, and such visions have become important 
in sustainability science for developing transition pathways (UNEP, 2019; 
IPBES, 2019b).

The Stockholm+50 international meeting is nearly halfway into the decade 
of action for Agenda 2030, and it is timely to remind ourselves of the common 
vision already endorsed by all UN member states as part of the 2015 UN 
Resolution ‘Transforming our world’ (Articles 7 to 9 in the UN Resolution  
A/RES70/1; UNGA, 2015):

We envisage a world free of poverty, hunger, disease and want, 
where all life can thrive. We envisage a world free of fear and 
violence. A world with universal literacy. A world with equitable 
and universal access to quality education at all levels, to 
health care and social protection, where physical, mental and 
social well-being are assured. A world where we reaffirm our 
commitments regarding the human right to safe drinking water 
and sanitation and where there is improved hygiene; and where 
food is sufficient, safe, affordable and nutritious. A world where 
human habitats are safe, resilient and sustainable and where there 
is universal access to affordable, reliable and sustainable energy. 

We envisage a world of universal respect for human rights 
and human dignity, the rule of law, justice, equality and 
non-discrimination; of respect for race, ethnicity and cultural 
diversity; and of equal opportunity permitting the full realization 
of human potential and contributing to shared prosperity. A world 
which invests in its children and in which every child grows 
up free from violence and exploitation. A world in which every 
woman and girl enjoys full gender equality and all legal, social 
and economic barriers to their empowerment have been removed. 
A just, equitable, tolerant, open and socially inclusive world in 
which the needs of the most vulnerable are met. 
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We envisage a world in which every country enjoys sustained, 
inclusive and sustainable economic growth and decent work for 
all. A world in which consumption and production patterns and 
use of all natural resources – from air to land, from rivers, lakes 
and aquifers to oceans and seas – are sustainable. One in which 
democracy, good governance and the rule of law, as well as an 
enabling environment at the national and international levels, are 
essential for sustainable development, including sustained and 
inclusive economic growth, social development, environmental 
protection and the eradication of poverty and hunger. One 
in which development and the application of technology are 
climate-sensitive, respect biodiversity and are resilient. One in 
which humanity lives in harmony with nature and in which wildlife 
and other living species are protected. 

Stockholm+50 can be a moment to make this vision come alive. This means 
making it relatable to everyday lives (see BP Dalhammar et al.; BP Lindahl 
& Dalhammar; BP Mallya & Raha). More and more innovative efforts, such 
as initiatives drawing on the arts and humanities, show and imagine through 
storytelling what an everyday life would look like in 2030 or 2050 – such 

as museums of the future, climate fiction literature, 
art exhibitions and television series (Milkoreit, 2016; 
Oomen et al., 2021). Local stakeholders can ‘co-create’ 
exploratory scenarios to develop ‘transformation 
pathways’ (Bennett et al., 2016). ‘Social labs’ allow 
individuals to experiment with sustainable lifestyles 
(Sitra, 2021). These efforts are inspirational, but 
currently small-scale.

The SDGs vision can also come alive through better 
integration into national and local policy and planning, 
especially by considering trade-offs and synergies 
when pursuing the SDG vision in a systematic way. 
Achieving the vision as laid out above includes 

harnessing synergies, but also acknowledging critical trade-offs. Recent 
research has led to a number of methods, tools and frameworks for considering 
trade-offs and synergies (see e.g. Nilsson et al., 2016; Nilsson & Weitz, 2019; 
Pham-Truffert et al., 2020; Pradhan et al., 2017). There is great potential in 
more policy uptake of these tools and approaches, as an aid to planning for 
the future (Allen et al., 2021).

Finally, Stockholm+50 can be a moment for starting a conversation on how 
to imagine a science-based, participatory and compelling post-2030 vision 
and narrative on sustainable development, while not diverting attention from 
the current action gap and commitment to a Decade of Action. 
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socially inclusive 
world in which 
the needs of the 
most vulnerable 
are met. 
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3.2 Growing momentum 
for change
Looking ahead, evidence suggests that in some areas momentum is growing 
for actions that can ultimately lead to transformative changes for sustainable 
development. That evidence includes public opinion and financial commitments, 
as well as advances in new technologies. These are important improvements 
in the conditions for accelerating the pace of change, but such actions require 
effective and appropriate support.

Last year alone, three global surveys showed a growing concern for the 
environment, a demand for action and a willingness of people to change 
lifestyles – in particular in the views expressed by young people. Recent 
survey results of 910 young people show they experience increasing climate 
anxiety, as well as have an increasing will to act, according to the SEI-CEEW 
youth report (Aggarwal et al., 2022); 57% of survey respondents felt young 
people are inadequately represented in global climate governance, and 
expressed the desire to be included in governance fairly and equitably.

Other examples include the UNDP’s People’s Climate Vote, which had 1.2 million 
respondents in 50 countries; 64% said that climate change was an emergency, 
and of those, a majority of respondents called for an urgent response (UNDP 
& University of Oxford, 2021; Figure 3.1). A Pew Research Center survey of 
people in 17 high-income economies found that 80% of respondents were 
willing to make ‘a lot’ or ‘some’ changes about how they live and work to help 
reduce the effects of climate change (Pew Research Center, 2021). And a 
survey by the Global Commons Alliance showed that a majority of people in 
G20 countries are concerned about the global commons at large and willing to 
do more to protect and restore nature in the future (Global Commons Alliance, 
2021; see also (Edelman, 2022). 

Of course, public opinion and individual motivation to change lifestyles 
fluctuate. However, behavioural research has found that the principle of 
sustainability is only one driver of sustainable lifestyle action, alongside other 
motives (e.g. thrift, well-being, stimulation), that can be tapped into more 
systematically (Sitra, 2021).  
 
We are doing more than anticipated, in accelerating the development and 
uptake of technology that will impact our carbon-based economies. Solar 
panels and batteries have become competitive much earlier than anticipated; 
uptake of these renewable energy technologies and others typically is not 
linear but takes an s-shaped curve. A number of key climate technologies 
are expected to reach mass market by 2030, a development strongly 
shaped by the Paris Agreement. The international agreement sets a clear 
and long-term goal for adopting low-carbon technologies (Systemiq, 2020). 

A generation of potentially disruptive digital technologies has emerged, such 
as online platforms and mobile application that enable mass collaboration 
and the use of remote sensing and distributed ledgers to increase transparency 
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and accountability. If used and governed appropriately, 
they could unleash agency and resources for 
accelerating sustainable development, but also 
come with significant risks (Sustainability in the Digital 
Age, 2020). 

However, technology’s potential is not as clear in all 
sectors or for all environmental issues; these can also 
give rise to new environmental impacts to manage, 
such as e-waste and unsustainable extraction of new 
minerals, as well as ‘rebound effects’, where more 

efficient products lead to increasing volumes of consumption elsewhere and 
partly offset the benefit of the improvements (BP Dalhammar et al.). While 
we are doing more, technological advances have not led to structural changes. 
Technological innovation and deployment capacity, including the digital divide, 
is also unevenly spread across the globe. 

However, the ‘green race’ that started with the Paris Agreement has captured 
political and policy attention (Figure 3.2). That could create positive feedback 
loops through complementary public, private and investor action (BP Dutt et al.; 
BP Ghosh et al.; see Chapter 4). Th
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Figure 3.1
Perceived urgency of response to climate change
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The height of the bars is sized by each sector's emissions impact in 2019 – 2020. Market tipping point 
triggers an S-curve scale-up in share of new sales.

Figure 3.2
Maturity of low-carbon solutions by sector: progress since 1990, 
projected progress after 2022
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Better scientific evidence is available, on both costs of inaction and 
co-benefits of taking action. As shown above (Box 2.1), we have more 
scientific evidence and knowledge than ever, even though significant gaps 
persist in data and in scientific knowledge produced by and on the Global 
South. In particular, we have a better understanding of co-benefits and 

synergies from taking action – health, gender, fiscal, 
etc. – which will yield better and more cost-effective 
solutions and outcomes and is promising for 
implementation of the interlinked SDGs (see e.g. 
FAO, 2021; Global Commission on the Economy 
and Climate, 2014; WHO, 2021). 

For example, the Global Methane Assessment 
found that currently available measures to reduce 
methane – some even at negative cost – could reduce 
human-caused methane emissions by up to 45% 

and thus avoid nearly 0.3C of global warming by 2040, while simultaneously 
preventing 255 000 premature deaths, 73 billion hours of lost labour from 
extreme heat and 26 million tonnes of crop losses globally (UNEP & CCAC, 
2021). This means the evidence basis for designing smart solutions is better 
than ever before, and the challenge really lies in bridging science, policy 
and practice to close the action gap more quickly and decisively.

Agents of change – governments, international organizations, companies, 
civil society organizations – should capitalize on these and other sources 
of momentum. For example, show with concrete examples when ambitious 
environmental policy is responding to an articulated demand from the public; 
remove conservative bias when assessing speed of new technology uptake; 
and put the scientific evidence to direct use by embedding researchers more 
in governments, especially where there is low government capacity. 

Agency of youth

A special momentum for change comes from youth. There are 1.2 billion young 
people (15- to 24-year-olds) today, representing 16% of the global population. 
The youth population globally is expected to peak at 1.3 billion in 2065, with 
the largest percentage increase in the least developed countries, at 62% by 
2050 (UN DESA, 2019). This means that the largest increases will take place 
in parts of the world that are highly vulnerable to climate change.

As the consequences of the planetary crisis for their life prospects are 
becoming clearer (see section 2.4), youth are exercising agency today by 
mobilizing globally, making their voices heard, engaging in political processes, 
and taking legal action – despite rarely having influential formal roles. Many 
young climate activists today go beyond tackling climate change and the need 
to reduce emissions to also acknowledge and address climate justice and 
beyond: the wider systemic issues interlinked with climate change, including 
poverty, inequality, racism, sexism and marginalization and exclusion (Specia 
& Castle, 2021). 
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The companion report to this report, written by youth, for youth – Charting 
a Youth Vision for a Just and Sustainable Future – reinforces how essential 
it is that their concerns and recommendations are expressed, shared 
and considered, through innovation in decision-making processes and 
institutions (Aggarwal et al., 2022). In the survey of more than 900 young 
people conducted as part of the report, frustration is voiced: 65% think their 
government is doing too little on climate change. Another concern is that 
53% of respondents feel anxious about climate change.

On the positive side, changing individual behaviour for sustainability is 
relatively less challenging for young people on account of limited lock-ins 
and increased awareness of the risk of the status quo to their future. Youth 
are keen to contribute to a better planet and share a responsibility by adopting 
various changes, including reducing waste and using recycled products, 
voicing their opinion and engaging with peers on environment-related matters, 
using public transport more frequently, changing dietary habits and others 
(Aggarwal et al., 2022).

Today’s youth are thus exercising their agency, but within the constraints of 
current institutions that do not allow them to have voice. Youth are also now 
shaping their future agency as adults over the course of their lives: as citizens 
and voters; as workers and employees; as consumers; as entrepreneurs and 
investors; and as influencers in their social networks. Leaders today must 
recognize the voice of young people as powerful actors who can bolster 
inclusivity, solidarity and accountability (Aggarwal et al., 2022). 

3.3 Accelerating the pace 
of change
In 2022, we have arguably arrived at a more broad-based shared 
understanding of the planetary crisis and acceptance of the need for change – 
at least in principle. The groundswell of climate action commitments from 

a broad range of actors is testament to this (Hale, 2016; 
Kuramochi et al., 2020). 

In the climate, biodiversity and SDG processes, the 
discourse from many actors is shifting from simply 
calling for action to calling for accelerated action, 
as well as protecting progress made and preventing 
backsliding on ambition as new societal priorities and 
crises inevitably occur (e.g. a global pandemic, debt 

crisis, energy price crisis, war). The overarching policy question becomes, ‘Is 
change happening fast enough, and at the scale needed?’ (Boehm et al., 2021).

This is a complex question. A wealth of scholarly research has sought 
to understand societal transformation (e.g. the abolition of slavery, the 
introduction of contraceptive pills, the internet), through socio-technical 

Is change 
happening fast 
enough, and at 
the scale needed?
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transitions (e.g. Geels & Schot, 2007; Loorbach et al., 2017; Markard et al., 
2020), transformational adaptation (O’Brien, 2012; Pelling, 2010; Scoones et al., 
2015), social-ecological systems and resilience (Folke et al., 2010; Walker et al., 
2004; Westley et al., 2011), and governance (Linnér & Wibeck, 2019; Patterson 
et al., 2017). Insights from this research have been picked up in policymaking, 
for example for stimulating dynamic effects in the energy sector (EEIST, 2021). 

Markard et al. (2020) identified challenges in accelerating transformation, 
including policy implications for all levels – from individuals to governance to 
whole-system changes. These challenges are substantial, with few quick fixes. 
Fluctuating levels of public trust in institutions and society generally remain 
a major background challenge to accelerating transformation (Edelman, 2022). 
And transformation can be incomplete, surprising or beyond control.

More explicit timescales can lead to more practical and concrete ways 
of thinking about transformative change – for policymakers in particular. 
They must find ways to both compress and extend the timescales at 
which they operate, plan and make decisions. In Figure 3.3, we sketch out 
rough timescales that currently shape how we take action on sustainable 
development – or fail to take action, as the case may be. 
  
A major challenge is balancing short-term interest with long-term goals 
and trends (Hovi et al., 2009). Both in politics and business, strong incentives 

lead leaders to focus on short-term gains, typically 
with a 1- to 5-year perspective. This is a problem for 
several reasons.

First, intergenerational equity and life prospects 
of future generations are systematically put at risk 
(see above). A time perspective for ‘future generations’ 
implies anything from tomorrow to the infinite future, 
and standard timeframes need to be discussed to be 
useful in decision-making. With longer life expectancy 
(depending on the country and level of wealth) and an 
ageing society globally (UN DESA, 2019), prospects for 
adult and young generations today are also put at risk. 

Second, decisions taken today can have long-term lock-in effects. Through 
big investments in infrastructure, societies can become locked into using that 
infrastructure, despite it being counterproductive to achieving policy goals, 
such as decarbonization. Life expectancy of infrastructure and implications for 
lock-in periods have been well assessed in the energy sector, for example for 
dams, coal-fired power plants or roads (Erickson et al., 2015); other sectors 
that need to adjust in order to achieve sustainability goals could do the same. 
While life expectancy of infrastructure is normally measured in decades 
(e.g. 50 years), policy decisions made today will also have profound impact 
on the global climate and ecosystems for the next 10 millennia, considering 
projected impacts of anthropogenic climate change (Clark et al., 2016). 

Third, some decisions on policy measures and actions today may not ‘pay off’ 
until years or decades later, and may not therefore be prioritized by leaders 

Policy decisions 
made today will 
impact global 
climate and 
ecosystems 
for the next 
10 000 years.
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Timescales that influence the pace of change

Figure 3.3
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From introduction of bill in parliament
to commencement, South Africa
Ordinary legislative procedure, EU
Average preparation and processing
time for environmental permits
Processing of an environmental impact
assessment in Sweden
Average preparation time
of an environmental impact
statement in the US
Estimated time needed for triggering
‘social tipping intervention’ effect
Divestment out of fossil fuels
Emission information disclosure
Decentralized energy production
Carbon-neutral cities
Removal of fossil fuel subsidies
Climate education and engagement
Changing norms: Recognition of the
immorality of using fossil fuels

How fast has change
happened historically?
International action on global
environmental issues
Climate change
Stratospheric ozone depletion
Electric vehicles

years 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Sources: see Appendix.
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who wish to demonstrate results in the short term or during their tenure. 
Research on ‘social tipping points’ has investigated timelags in achieving 
change. Analysing decarbonization to achieve the Paris Agreement goals, 
Otto et al. (2020) identified small interventions with big effects, so-called 
tipping effects. Based on an expert survey, the researchers identified six 
‘social tipping interventions’ and estimated the time needed to trigger the 

tipping of certain behaviours, ranging from a few hours 
to 40 years. Smith et al. (2020) pointed out in response 
that many tipping points are initiated by social 
movements rather than policy.

A number of things can be done to extend the 
timescale in decision-making and planning. Leaders 
can use their time in office by making themselves 
accountable to future outcomes, by seeking broader 
agreements with peers and stakeholders that can 

outlast their tenure. Including youth in decision-making and appointing 
ombudsmen for the future can ensure voices that represent long-term interests 
are heard (González-Ricoy & Gosseries, 2016). Discount rates could be reduced 
or dropped (Gollier & Hammitt, 2014). To avoid lock-in, policymakers planners 
and investors should anticipate policy change, expand the timeframe and 
system boundaries when assessing new investments and support ‘deliberate 
decline’ of unsustainable infrastructure (Erickson et al., 2015; Rosenbloom 
& Rinscheid, 2020). 

Leaders should work on multiple timescales simultaneously. They can take 
immediate action for short-term results, seed longer-term change through early 
action, and encourage anticipatory action by target groups, by setting longer-
term targets and direction in credible ways (Persson & Rockström, 2011). An 
example is the IEA’s Net Zero by 2050 roadmap, which sends the unambiguous 
message to immediately stop investing in new fossil fuel supplies. 

A complementary approach is to think more systematically about sequencing 
of policies. For example, with decarbonization, the pattern most states follow 
starts with adopting green industrial policy, then moving to introducing carbon 
pricing schemes, and finally a stage of ratcheting up the policy mix (Meckling 
et al., 2017). This can serve to buy time, but mainly to gradually build up social 
acceptance for the next even more ambitious step.

The other side of the coin is that to respond to the scientific calls for urgency 
of action, timescales simultaneously need to be compressed for deciding 
and rolling out new policies, infrastructure, technologies and social innovations. 
Even when the actions that need to be taken are known and the targets and 
goals are identified, achieving change on a decadal timescale is challenging, 
given that robust and legitimate decision-making takes time. 

By robust decision-making, we mean decisions that accommodate for deep 
uncertainty (Lempert et al., 2010) but also build in options for flexibility and 
avoidance of lock-in. By legitimate decisions, we mean decisions that are 
taken in line with both democratic legitimacy (i.e. meeting norms of legal 
certainty, absence of corruption, democratic accountability) and social 

Leaders should 
work on multiple 
timescales 
simultaneously.



63

legitimacy (i.e. the public perceives decisions to be legitimate and has trust 
in the process). 

The duration of a legislative process at the national level depends a lot on 
institutional and political context. Generally, it can take one to three years 
in preparation – designing a proposal, reviewing alternatives, and performing 
a regulatory impact assessment and stakeholder consultation (see Figure 3.3). 
A legislative proposal then needs to be approved in parliament, which takes 
additional time. 

Similarly, for a business that wants to invest and establish a new production 
facility, the permitting process can take years. Environmental impact 
assessment and the permitting process for new installations can take years. 

At the international level, the process of negotiating an environmental 
agreement and implementing it with demonstrable effect have, in the cases 
of climate change and stratospheric ozone, taken decades. For the Montreal 
Protocol, after scientific ‘warnings’ in 1974, the ‘ozone hole’ was first detected 
in the early 1980s; the convention was not adopted until 1987 and in effect 
until 1989 – and that is extremely fast (Velders et al., 2007).

We can start to accelerate change, at both international and national levels, 
with discussions at Stockholm+50. The trade-offs are not trivial between 
legitimate and fast decision-making, and between short-term gains and 
long-term goals. Targeted cultivation of ideas could assist – for example, digital 
tools for crowdsourcing and consulting, innovative public communication, and 
temporary extra resources for bureaucracies. While compressing timescales 
can seem daunting in times when public trust in institutions and social trust 
in general is low in many contexts (BP Dellmuth & Fornborg; Edelman, 2022), 
research shows that perceived fairness of a process can substitute for limited 
information on actual or potential outcomes of a decision (Bos, 2001; Lind 
et al., 1993).

Given the timescales for change, and their variability and differing contexts, we 
propose concrete actions under three shifts to be initiated now, for accelerating 
changes large and small in the long run, in the next chapter. 
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Highlights

Our relationship with nature needs to shift from appropriation 
and extraction towards protection and care. Human-nature 
connectedness should be strengthened in social norms 
and value systems, and in physical terms in how we live 
our everyday lives. 

Nature should be radically more integrated in cities and urban 
areas, through green architecture and housing policy, green 
infrastructure, and standards for access to nature in urban 
areas set by local government and community engagement.

Improved animal welfare protection is needed not only for 
ethical reasons and connecting humans to nature, but to achieve 
multiple sustainable development goals. Transitioning out of 
intensive livestock industry and towards more plant-based diets 
is a critical means to this end and should be pursued in a just and 
sustainable way.

A catalytic and long-term effect on repairing our 
relationship with nature can be achieved through increased 
nature-based education for children and youth, inspired by 
Indigenous communities’ practices and supported through 
a global campaign.

Enforcing norms on including Indigenous local knowledge 
in decision-making and assigning legal rights to nature can 
help directly limit unsustainable extraction of resources and 
deterioration of nature value, but can also lead to recognition 
of nature’s intrinsic values and changed behaviour over time.

Ensuring lasting prosperity for all and bringing emission and 
resource footprints within ecological limits requires a complete 
rethinking of our way of living, and a shift in social norms 
and values that drive human behaviour. It requires redefining 
prosperity at all levels in society and economy.

Choosing a sustainable lifestyle must be the overwhelmingly 
easy choice for individuals and communities, through 
enabling infrastructures and supporting social norms, and 
the unsustainable must be the very difficult choice. This will Ke
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require major investments and bold decisions, as well as making 
unsustainable choices very difficult through regulation and 
fiscal policy.

Purchasing functions to fulfil our material needs instead 
of products would be more resource-efficient. Supportive 
regulatory frameworks and changed social norms on ownership 
and reuse could have a transformative effect on scaling such 
business models and reducing material flows.

The world economy is entangled through global supply chains; 
high interdependency governs how prosperity is created and 
shared along this chain, as well as how lasting that prosperity 
is in light of environmental and social impacts locally and globally. 
Existing governance initiatives provide a basis, but there is scope 
to increase environmental ambition and make frameworks more 
binding.

National accounts are a highly influential arena in which to 
redefine prosperity. It is time to move beyond GDP as the primary 
metric and adopt indicators that help measure progress towards 
the vision of sustainable development, in a collective way to 
lower risks for first-movers. 

Common sustainability standards and principles for products and 
services (and eventually functions) should be applied to help to 
shape the upstream selection environment for innovation, which 
has a cumulative impact on technological development.

The sustainability transition will need substantial investment. 
Today, we have the paradoxical situation of a massive amount of 
capital ready for sustainability investments, yet persistent funding 
gaps in low-income countries.

Government funding and mission-driven public investment 
have unique roles in sustainability-oriented innovation systems. 
To bridge the technology gap between rich and poor countries, 
it is time for a shift from ‘technology transfer’ to a paradigm 
of ‘co-development of technology’.

Private finance then has a critical role in bringing innovation 
to market. Private investors should engage more in 
active approaches to investing to support rapid action 
on climate change.
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To raise private finance to the needed scale for sustainability 
investments in the developing world, there is a need for public 
finance to de-risk and play a catalytic role.

As important as de-risking sustainable investment may be, it is 
equally important to raise the perceived riskiness – and therefore 
the cost of capital – of unsustainable investment, for example 
through mandates for minimum allocation of lending portfolios.

The human environment will always change, development will 
continue. There will be growth. This cannot and should not be 
avoided. The decisive question is in which direction we will develop, 
by what means we will grow, which qualities we want to achieve, 
and what values we wish to guide our future.

– Prime Minister Olof Palme (Sweden), Statement in Plenary 
Meeting, 6 June 1972 (Swedish Delegation to the UN Conference 
on the Human Environment, 1972)
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The pace of change needs to accelerate to unlock a better future. Not only 
should it be faster: it also should deliver just, socially and economically 
sustainable and democratically legitimate outcomes. A sustainable world 
should provide a good quality of life that is universally shared and can be 
maintained indefinitely into the future. 

There is no reason such a world cannot exist (Millward-Hopkins et al., 2020; 
Vogel et al., 2021). But we are far from it at present, as Chapter 2 showed. To 
get there, we must navigate substantial systemic changes. We must determine 

what bold actions can be taken to trigger systemic and 
transformative change; immediate actions for the short 
term but also planting seeds for long-term change.

We must recognize that societies are embedded 
within the biosphere, and that our global and national 
economies represent just a fraction of all social 
interactions (Figure 4.1). Economies cannot exist 
without societies, and all social and economic activities 
can be sustained only within a healthy and resilient 
biosphere (Folke et al., 2011b; Rockström et al., 2009). 
  

One report cannot comprehensively present all the actions needed for 
transformative change. Such change is difficult to anticipate and govern. 
We focus here on three shifts and associated areas for action: redefining 
the relationship between humans and nature, ensuring prosperity that 
lasts for all, and investing in a better future. The rationale for choosing 
these is threefold:

• We propose actions under each shift that can be or need to be taken now, 
that are known to be important for sustainability in the longer term and that 
can promote systemic change. 

• We focus on some key opportunities that are less evident in the current policy 
debate and that are not necessarily part of existing policy agendas within 
international processes (e.g. climate, biodiversity, chemicals) and sectoral 
domains (e.g. energy system, food system). In this way, we seek to complement 
the many emerging sectoral roadmaps for actions to 2030 or 2050.

• We focus on areas where we have contributions to make to the conversation 
at Stockholm+50.
 
If achieved, these shifts and actions imply systemic change and hold large 
potential for improving sustainability. They contribute to transformative 
change, but they will not be sufficient. We present here a synthesis of research 
published in the peer-reviewed literature on these topics and new ideas, based 
on the background papers for this report.

Some of the key actions discussed here have been around as ideas for a long 
time, but they remain to be fully operationalized and implemented – a reflection 
of the action gap of the past, discussed above. In Chapter 5 we discuss key 
barriers that stand in the way of change.

Bold actions  
can be taken 
to trigger 
systemic and 
transformative 
change.
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Figure 4.1

Actions to unlock a sustainable future
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4.1 Redefine the relationship 
between humans and nature
The past 50 years – and even the past 5 years – have seen huge losses and 
degradation of nature1 globally. As the latest IPBES report starkly puts it, 
‘nature across most of the globe has now been significantly altered by human 
drivers, with the great majority of indicators of ecosystems and biodiversity 
showing rapid decline’ (IPBES, 2019a). 

Humans have altered 75% of the planet’s land surface, impacted 66% of the 
ocean area, and destroyed (directly or indirectly) 85% of wetlands. From 2010 to 
2015 alone, 32 million hectares (ha) of forest were lost (Díaz et al., 2019; IPBES, 
2019a). Society’s disconnection from nature has been acknowledged as a root 
cause of the current ecological decline (Folke et al., 2011b). At the same time, 
half of the world’s GDP is dependent on nature, and investment in ecosystem 
restoration can generate up to 30 times the return (UNEP, 2021b).

For many people today, especially in urban settings or in the wealthiest 
economies, the current relationship with nature is failing, with multiple 
negative repercussions for health, environment and overall sustainability 
(IPBES, 2019b; Pascual et al., 2017). Humans have always relied on nature in 

an instrumental sense, for survival and a good quality 
of life, whether through the consumption of natural 
resources, recreational use or cultural value we get 
from nature (Díaz et al., 2015), as well as in a relational 
sense, in how people derive meaning and purpose 
from being connected to nature (Chan et al., 2018; 
Mattijssen et al., 2020; Stålhammar & Thorén, 2019). 

From an ethical and philosophical standpoint, nature 
is also intrinsically valuable; ecosystems have value 
in themselves, independently of their usefulness 

to humans (Callicott, 1989). The current ecological decline is widely 
acknowledged to be linked to an imbalance in how many societies value 
nature. Societies’ instrumental valuation often underpins policies and economic 
structures, which in turn shape behaviour and social norms at the individual 
level (Folke et al., 2011a; Pascual et al., 2017; Richardson et al., 2020). 

The commodification of nature by states and markets demonstrates how 
an instrumental value of nature can become institutionalized. More than 
550 programmes around the world now pay for ecosystems services, 
covering the domains of forest, water, biodiversity and land-use carbon; 

1 Following the definition used by the 2019 IPBES report’s summary for policymakers, the word nature 
as used here ‘refers to the natural world with an emphasis on biodiversity’ (IPBES, 2019a, p. 51). 
Within the context of science, it includes categories such as biodiversity, ecosystems (both structure 
and functioning), evolution, the biosphere, humankind’s shared evolutionary heritage, and biocultural 
diversity. Within the context of other knowledge systems, it includes categories such as Mother Earth 
and systems of life, and it is often viewed as including humans, not as a separate entity.

Humans have 
always relied 
on nature 
for survival 
and meaning.
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together, these account for annual payments of over USD 36 billion (Salzman 
et al., 2018). The state also commodifies nature by creating property regimes, 
physical infrastructure and scientific knowledge that frames the environment 
as consumable products (Parenti, 2015). 

Underpinning these programmes is a strong presumption that monetary 
valuation can and should be used to calculate the contributions of nature 
to human welfare (e.g., Dasgupta, 2021), which formalizes a particular notion 
of ‘value’ that is not universally held (Farber et al., 2002; Gibbs, 2010). This 
arguably leads to a transactional framing of nature in policy evaluation that is 
reflected in increasing commodification (Gómez-Baggethun et al., 2010). 

Although there is debate on the role of nature commodification in conservation 
efforts, the metaphor of nature as a stock that provides a flow of services 
has become the dominant way of viewing ecosystems (Norgaard, 2010). 
Approaches to conservation that are based on payment for ecosystem services 
are often misaligned with the perspectives of Indigenous communities and fail 
to incorporate Indigenous knowledge and practice (Smith et al., 2019). 

Most of the biodiversity on Earth is located in the territories of Indigenous 
peoples – around half a billion people who collectively manage about a quarter 
of the world’s land (Garnett et al., 2018). Indigenous land management 
practices have often been shown to result in higher native and rare species 
richness (Arcese et al., 2014; Peres, 1994; Redford & Stearman, 1993) and less 
deforestation and land degradation than non-Indigenous practices (Ceddia 
et al., 2015; Nolte et al., 2013). 

Despite this, governmental and non-governmental initiatives tend to overlook 
the diverse views and needs of Indigenous populations (Brondizio & Tourneau, 
2016) and the enormous potential of Indigenous-led governance for scaling 
up socially just conservation efforts (Artelle et al., 2019). Indigenous local 

knowledge about the landscape is holistic and 
accumulated over centuries, making it essential for 
promoting sustainable environmental management and 
strengthening human/nature connectedness (Burgos-
Ayala et al., 2020). 

Another important locus for reshaping the relationship 
between people and nature is urban areas. Human 
well-being diminishes as we become physically 
distanced from natural spaces needed for health and 
well-being, inspiration, relaxation or sense of belonging 
(IPBES, 2019a; Riechers et al., 2021a). A recent study 
of more than 1000 cities in 31 European countries 

found that up to 43 000 premature deaths could be prevented each year if 
these cities were to achieve the World Health Organization recommendations 
regarding residential proximity to green space – nearly a third of the European 
population lives below that recommendation (Barboza et al., 2021).

As urbanization continues globally, the majority of humans will have 
less direct contact with ‘natural ecosystems’ and the perception of Ke
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is essential for 
sustainability 
and human-nature 
connectedness.
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connectedness to nature. Today, more than half the world’s population lives 
in cities; current trajectories for population demographics imply that billions 
more people will live in cities by 2100. The way in which urban areas are 
planned and designed will have immense consequences for biodiversity, green 
space access and human health in cities (Garrard et al., 2018; UN DESA, 2016). 

Urban planning will also impact resilience to climate risks: Nearly all of the 
10 cities projected to become megacities between 2018 and 2030 are located in 
developing countries; 60% of cities with 500 000 or more inhabitants face high 
risk to exposure to natural disasters including cyclones, floods and droughts, 
according to UN DESA. Nature-based solutions could help cities to adapt to 
climate change, while delivering benefits to health and biodiversity (BP Barquet 
& Green).

Repairing the relationship between people and nature will require redressing 
a core imbalance in how individuals and societies value nature, so that 
more emphasis is placed on the intrinsic and relational value of nature than 
is currently the case (Diver et al., 2019a). It would be transformative (Díaz 
et al., 2019; Riechers et al., 2021c), requiring deep changes across societies, 
economies and communities. One pathway to this rectified relationship could 
be measuring human-nature connectedness. 

This concept has been highlighted as a potentially powerful approach 
to finding interventions that address sustainability challenges (Ives et al., 
2018; Riechers, Loos, et al., 2021). Strengthening the connection could 
simultaneously benefit human well-being (Nisbet et al., 2008; Shanahan et al., 
2016). People with higher levels of connectedness make choices and engage 
in behaviours that are more ‘pro-environment’. These include using public 

Photo: Federico Rostagno / iStock / Getty Images Plus / GettyImages
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transportation, mindful use of energy, recycling, environmentally friendly 
shopping behaviour and acceptance of climate change and energy policies 
(BP Giusti et al.).

Several studies suggest human-nature connectedness can be increased 
through carefully designed interventions to prompt engagement with nature 
(Richardson et al., 2020). Given this evidence, increasing such connectedness 
has been proposed as an important ‘leverage point’ for deep transformative 
change towards a sustainable future (Riechers et al., 2021b). One proposed 
set of ‘Nature Connectedness Pathways’ includes experiencing nature through 
the senses, being emotionally connected to nature, appreciating the beauty of 
nature, recognising how nature brings meaning to one’s life, and actively caring 
for nature (Richardson et al., 2020; Riechers et al., 2021c). 

These principles can be adopted in urban design, education and elsewhere, 
to encourage a cultural reset on how we see nature – and how we then 
‘use’ or interact with nature (BP Agrawal & Kalra, BP Giusti et al.). While this 
framework may seem to be more appropriate for high-income settings, the 
applications could be useful in low-income settings, as well as the basis 
for designing liveable urban spaces where residents have equitable access 
to ecosystems, no matter their level of wealth.

Areas for action

Drawing on the concept of Nature Connectedness Pathways, we identify 
four areas for action that can help to connect individuals, communities and 
societies to the natural spaces around them and repair the broken relationship 
between humans and nature. They address our connection to nature in how we 
live, how we produce food, how and what we learn, and knowledge and rights 
that inform our choices.

1 Integrate nature in cities and urban areas
2 Protect animal welfare by mainstreaming it in sustainable 
development governance

3 Expand and invest in nature-based education 
4 Recognize Indigenous local knowledge and the Rights of Nature

Integrate nature in cities and urban areas

Nature can contribute to thriving cities: urban ecosystems bring social, cultural 
and community benefits and well-being (Pineda-Pinto et al., 2022). ‘Green’ 
architecture, infrastructure and access to nature in towns and cities can help 
repair our relationship with nature and mitigate the ‘extinction of experience’ 
(Shanahan et al., 2016; Soga et al., 2015). Local and national governments 
can provide policies to encourage more of all three, as a way of both seeding 
transformative change through shaping values and providing immediate 
climate, biodiversity and health benefits. Ke
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‘Systemic solutions to the urban environment that are inspired by nature, 
use nature, strengthen and/or are supported by nature’ are considered 
nature-based solutions (Frantzeskaki et al., 2019); these are increasingly 
promoted to address societal challenges of climate change, natural disasters, 
human health and well-being, and economic and social development (Cohen-

Shacham et al., 2016; BP Barquet & Green). As such, 
nature-based solutions are increasingly framed in 
terms of multi-functional climate adaptation. The recent 
Covid-19-related lockdowns spurred research into 
the mental and physical health benefits of urban green 
space (BP Barquet & Green). 

Greening architecture and housing policy: Biophilic 
design is an example of a nature-based solution that 
connects people and nature within built environments 
and communities, requiring sustained engagement 
with green spaces and promoting attachment and 
responsibility for local ecosystems and people 
(Beatley, 2011; Heerwagen et al., 2013). Using Biophilic 

design principles at a building, neighbourhood and city scale may encourage 
connection to nature, improve our health and well-being, and make action feel 
more meaningful (Andreucci et al., 2021).

Biophilic design principles in architecture and interior design include efforts to 
bring the outside indoors: green or living walls and skylights; mimicking natural 
patterns and forms; and planting abundant greenery, e.g. rooftop gardens and 
atriums (Heerwagen et al., 2013). Housing policy should stipulate that all new 
developments include spaces for an active relationship with nature; urban 
planning should bring opportunities to connect with and care for nature into 
the everyday environment through the creation of spaces for these activities 
(Richardson, 2020). 

Biophilic design is increasingly used in urban development around the world 
as an approach to make cities more liveable, by reducing heat island effects 
and air pollution and providing residents with access to green space. The city 
of Singapore is a pioneer in biophilic urbanism, with extensive use of green 
walls, rooftop gardens and green walkways connecting parkland throughout 
the city (Newman, 2014). 

Greening urban infrastructure: Biomimicry as a practice learns from and 
mimics the strategies found in nature. For example, water treatment and 
sewerage that mimics wetlands and stream or river flows have been adopted 
in South African settlements (Hermanus & Campbell, 2017), with implications 
for use in higher income neighbourhoods as well. Harvesting nutrients from 
human waste – a practice used in smallholder farming in Uganda (Andersson, 
2015), Burkina Faso (Dickin et al., 2018) and Pakistan (Nawab et al., 2006) also 
could be the future for both rural and urban communities globally. Research 
is now under way in Brazil (Chrispim et al., 2017), Bolivia (Liera et al., 2022), 
Ethiopia (Tucho & Okoth, 2020), Haiti (Moya et al., 2019), South Africa (Mkhize 
et al., 2017), and the Netherlands (Stehouwer et al., 2022), among other places, 
to develop ways to scale up such initiatives for application in cities. 

Urban planning 
should bring 
opportunities to 
connect with and 
care for nature 
into the everyday 
environment.
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Access to nature in urban areas: A range of nature accessibility standards 
can be set, to ensure natural sites and areas are within easy reach of people’s 
homes. For example, in the UK, the Accessible Natural Greenspace Standard 
imposes a hierarchy of accessibility to natural spaces (e.g. 2 ha within 
300 metres, 20 ha within 2 kilometres). As well as improving physical access 
to natural areas, the standard aims to enhance ‘naturalness’ and biodiversity 
of these spaces, for example through the creation of meadows and wildflower 
planting, and to improve nature connectivity by encouraging communities 
to use their natural spaces for social, educational and cultural events (English 
Nature, 2003). 

Spending time in urban green spaces can mitigate the stressful impacts of 
city living, even for residents of informal settlements (Cinderby et al., 2021). 
However, guaranteeing accessibility to nature in urban areas is often not 
straightforward. First, city and community planning processes often fail 
to prioritize space for nature that would allow for everyday nature experiences. 
Using land for community gardening or public parks has less economic value 
in our current economic and societal systems than for a shopping centre 
or high-end residential development (de Sousa Silva et al., 2018; Kronenberg 
et al., 2020). 
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Second, where governance is weak, property rights and valuation of nature 
is even trickier, heightening inequality (Mahendra et al., 2021). Where city 
development plans are absent or not enforced, private actors tend to drive 
development, leaving poorer parts of the population disconnected from key 
services – including green space (Mahendra et al., 2021). 

As a way forward, proactive and meaningful community engagement 
is essential to ensure local buy-in and agency in urban planning. Adopting 
a social equity lens early on and iteratively throughout the planning of a policy 
or project can ensure that equity outcomes are well integrated and budgeted 
for (Mahendra et al., 2021). 

Involving a broad range of stakeholders in urban planning processes, 
including community-based civil society organizations, can help to ensure that 
grassroots support for mutually agreed city plans survives beyond electoral 
terms (Mahendra et al., 2021). In the informal settlement of Mukuru, Nairobi, 
a civil society organization managed to create space for residents to participate 
in a planning process for their neighbourhood, including environment and 
natural resources. They engaged directly with residents, rather than local 
elites, and made strategic use of political opportunities, including an upcoming 
national election, to put pressure on the local government (Horn, 2021).

Recommendations for integrating nature in cities and urban areas:

• Local governments and architects should apply biophilic design principles 
in new and retrofitted urban architecture and housing policy, to enable 
human-nature connectedness as well as provide direct climate, biodiversity 
and health benefits.

• Local planners should green urban infrastructure such as water treatment, 
for example by learning from biomimicry and smallholder practices.

• Access to nature in urban areas should be promoted through local or national 
accessibility standards and higher economic valuation of green space. 
Especially where reformed valuation is not possible or governance is weak, 
community engagement should be supported as a way of ensuring local 
agency, long-term perspectives and accountability in urban planning.

Protect animal welfare through governance 
for sustainable development

Protection of animal welfare will help build human-nature connectedness. 
It can also directly or indirectly benefit many other societal goals, such 
as disease prevention, healthier diets, reduced water and land pressures, 
and reduced greenhouse gas emissions.

Consensus has grown over the years in scientific and philosophical 
communities that non-human animals feel and experience more than humans 
give them credit (Dawkins, 2008; Webb et al., 2019), and that animal welfare 
matters morally (Peggs, 2018; Regan, 1987; Singer, 1995). In many countries, 
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this understanding has received some policy and legislative recognition, for 
instance through anti-cruelty laws and animal welfare acts (Shaffner, 2010). 

The importance of respectful treatment of other sentient beings is recognized 
across many cultures and religions and in ethical guidance for scientific 
practice (UNGA 2020). Indeed, the 1987 Brundtland Report recognized that 

‘sustainable development does not only involve a 
moral obligation to future generations but also to other 
living beings’ (Brundtland & Brundtland Commission, 
1987). This year, UNEA-5 adopted a historic resolution 
to produce a first report on the animal welfare-
environment-sustainable development nexus.

Many of the ways in which we currently interact 
with animals limit our ability to achieve sustainable 
development goals (BP Verkuijl et al.). For example, 
while the origins of the Covid-19 pandemic remain 
uncertain, the virus highlights the potential roles that 

habitat destruction, industrial livestock farming, and the wildlife trade play 
in infectious disease emergence (Roe et al., 2020; Wiebers & Feigin, 2020), 
as well as the suffering that these practices cause to billions of individual 
animals – wild and domesticated (BP Verkuijl et al.). While generalizing across 
all geographies and all cases is not possible, industrialized livestock production 
as a system is most associated with greater disease burdens – both through 
the over-consumption of meat and arising human non-communicable diseases, 
and through the use of antibiotics and more closely housed animals, which 
can drive disease among livestock, as well as emergence of zoonoses and 
antimicrobial resistance. Industrialized systems also are geographically biased 
towards consumption in wealthier regions, and often based in less wealthy 
ones, contributing to greater per capita environmental pressures, and further 
exacerbating inequalities.

The way we interact with animals also impacts the environment. For example, 
on top of its detrimental impacts on animal welfare, industrial animal agriculture 
consumes much more land and water than plant-based alternatives, making 
it a leading driver of deforestation in some regions (Pendrill et al., 2019). It 
also produces much more waste pollution, and greenhouse gas emissions than 
plant-based alternatives (Poore & Nemecek, 2018). According to one standard 
estimate, this industry is responsible for approximately 14.5% of global 
greenhouse gas emissions (FAO, 2013).

This industry has attracted attention for its impacts on human health, as 
breeding grounds for antibiotic resistance as well as human disease, after 
outbreaks of West Nile Virus, Crutzfeld-Jakob and more.  

This intersection of food safety, zoonotic disease and antibiotic resistance is 
the focus of the One Health framework, developed by the One Health Initiative 
for improving public health (www.onehealthinitiative.com; Lebov et al., 2017). 
Conventional applications of the One Health framework focus on intensive 
practices of the livestock industry, but only seek to improve biosecurity and 
pathogen monitoring (BP Verkuijl et al.). Ke

ys
 to
 u
nl
oc
k 
a 
be
tt
er
 fu
tu
re

Sustainable 
development 
involves a 
moral obligation 
to other living 
beings.



78

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

Animal health should be regarded as a worthwhile end in itself under One 
Health (Kamenshchikova et al., 2021). If we are serious about improving 
conditions for animals at scale, we need to pursue a global transition away 
from industrial animal husbandry and toward humane, healthful and sustainable 
alternatives to this food system (Coghlan et al., 2021; Sebo, 2022). 

Economic tools could be used to incentivize activities that support animal 
welfare, and disincentivize activities that conflict with it (BP Verkuijl et al.). 
Governments can phase down subsidies for practices that impose significant 
costs on humans, animals and the environment. For instance, animal products 
including poultry, pork, mutton and beef are among the top 10 food products 
that benefit the most from government support, which often goes to large 
companies that practice intensive farming methods (FAO et al., 2021). More 
broadly, subsidies for agriculture are a key underlying driver of global forest 
loss (Kissinger, 2015). By phasing down subsidies for harmful practices, 
governments can further reveal the true cost of these practices. 

Governments can then increase subsidies for humane, healthy and sustainable 
alternatives. For instance, on the supply side, governments can subsidize 
plant-based food production, and consider investing in research and 
development of plant-based or cell-based meat, dairy or eggs, as economies 
such as Canada, China, Denmark, the EU, the Netherlands, Singapore and 

the UK have started to do (UKRI, n.d.; Verkuijl & 
Green, 2021). On the demand side, governments 
can subsidize purchase of plant-based foods for 
low-income individuals or otherwise introduce policies 
to ensure access to healthy and sustainable meals 
(BP Verkuijl et al.).

Governments can furthermore require corporations 
to disclose welfare, health or environmental risks 
associated with their practices to investors (BP Verkuijl 
et al.). For example, the FAIRR Initiative is currently 

working with investors to assess food companies according to risk factors such 
as greenhouse gas emissions, deforestation and biodiversity, water use and 
scarcity, waste and pollution, antibiotics, animal welfare, working conditions, 
and food safety (https://www.fairr.org). Improved information and transparency 
in product labelling can help consumers and investors to make informed 
choices, but they should not hold sole responsibility for making the right 
choices (Akenji et al., 2021; Ran et al., 2022). 

In regions with high levels of animal protein production and consumption, 
the benefits of a just transition may be considerable. According to one study, 
a global shift towards plant-based diets could avoid 8.1 million human deaths, 
reduce food-related emissions by 70%, and save USD 1.6 trillion in health and 
climate change costs by 2050 (Springmann et al., 2020). In Latin America, 
a shift to higher-value fruit and vegetable production would result in 19 million 
jobs gained, compared to 4 million lost (Sagat et al., 2020). 

However, not all stakeholders will be affected equally. Lessons from transitions 
in other sectors – specifically energy, and fossil fuel producing communities – 

Transitions should 
not exacerbate 
existing 
inequalities or 
create new ones.
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point to the importance of ensuring meaningful, inclusive, participation 
of stakeholders who stand to be affected by a transition (SEI et al., 2019). 
Affected stakeholders may include, for instance, workers, consumers, 
companies, communities, and regions (BP Verkuijl et al.). 

It is important that transitions do not exacerbate existing inequalities or create 
new ones, for instance by amplifying food or income insecurity for marginalized 
communities (BP Verkuijl et al.). Governments can support transitions in 
many ways, including compensation for lost incomes and jobs, investments 
in regional economies and communities, investments in social safety nets, and 
funding for education and retraining that prepare people for work in humane, 
healthful, sustainable sectors (BP Verkuijl et al.). 

Recommendations to mainstream animal welfare in sustainable 
development governance:

• Governments should elevate the importance of animal welfare for 
sustainable development, and sustainable development for animal welfare, 
in international instruments.

• Support policies that benefit humans and non-human animals alike, 
particularly policies that use informational, financial and regulatory 
measures to benefit animals more and harm them less. Animal welfare 
impact assessments can play a valuable role here. Governments could 
phase down public subsidies for animal products and harmful agriculture, 
and increase support for plant-based food production, in a way that avoids 
regressive effects on low-income households. Governments should require 
or encourage voluntary action on disclosure of animal welfare, health and 
environmental risks by food companies to investors.

• Researchers, experts and policymakers should expand the interpretation 
of the One Health framework to recognize animal health and welfare as 
an end in itself, and not just instrumental to human health outcomes.

Expand and invest in nature-based education 

Education policy and school curricula can explicitly draw on nature 
connectedness pathways thinking, through which education authorities and 
teachers could contribute to a long-term, catalytic effect on repairing our 
relationship with nature (Richardson et al., 2020).

Since its inception in 1977, a key goal of environmental education has been 
‘to search for a new ethic based on respect for nature’ (UNESCO, 1978, p. 28). 
However, classic environmental education favours curricula abundant in 
ecological knowledge but ignores practical skills and social circumstances; 
this is inadequate for building a deep relationship with nature (Hungerford 
et al., 1980). 

Examples of nature-based learning are many (see e.g. Box 4.2 on forest 
schools). The most effective programs in environmental education are Ke
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characterized by occurring over an extended period of time, learning about 
existing, local, and immediate environmental issues, practicing directly 
deployable action skills, experiencing and taking ownership of environmental 

problems, and participating together with role models 
and mentors (Chawla & Cushing, 2007; BP Giusti 
et al.). These pedagogical principles are at the core 
of Indigenous concepts of education, where ecology, 
community and spiritual life are seamlessly integrated 
(Cajete, 1994). 

For North American Indigenous people, for example, 
education in nature is life; everything from navigation 
to application of medicinal properties of plants and 
animals, to traditional techniques of agriculture is 
based on an intimate understanding of the natural 
world (Cajete, 1994). Similarly, in India the Indigenous 
Gurukula system of education emphasized a holistic 

and immersive approach to education and involved teaching in natural settings 
(Joshi & Gupta, 2017). And for more than 500 years, the Bishnoi religious 
community in India have demonstrated an overlap of religious, personal and 
ecological attitudes and are known to protect trees and animals, even at great 
personal cost (Jain, 2016).

The idea that we are a part of the natural community is at the core 
of Indigenous world views and is an idea that could be mainstreamed 
in modern pedagogy (Cajete, 1994). Where possible and appropriate, 
Indigenous communities could be engaged in the co-development of nature-
based curricula. It is also critical that Indigenous communities have access 
to education that acknowledges their worldviews, ancestry, and culture, 
including language.

As well as weaving Indigenous principles of environmental education into 
modern educational systems, there is also a need to broaden curricula to 
reflect the diversity of locally driven approaches to sustainability in the Global 
South. Across Africa, Latin America and Asia there are countless examples 
of grassroots movements working to protect their local environments, but 
these cases are often neglected in sustainability education (Nagendra, 2018). 
For example, across India, agro-ecological initiatives such as the Deccan 
Development Society in Medak district (Natarajan, 2005) and the Foundation 
for Ecological Security in Anand (Nagendra & Ghate, 2019) work with farmers 
to restore forests and common land, and to promote organic methods of 
farming and soil-friendly crops (Kothari, 2014). Such examples should could 
be used by international organizations such as UNEP and UNESCO to develop 
more globally inclusive educational materials and (Nagendra, 2018).  

Weave Indigenous 
principles of 
environmental 
education into 
mainstream 
educational 
systems.
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Box 4.2  The growth of forest schools
 
Nature was humanity’s first classroom. Denmark’s first formal forest school 
was started in the early 1950s by a woman named Ella Flautau. Ella’s children 
and her neighbours’ children began gathering daily in a nearby forest, leading 
the parents to form a group. Eventually, they established an initiative for 
‘walking kindergartens’, based on the Waldorf-Steiner approach to education, 
where learning is child-led and play-based, with adults as facilitators, not 
teachers (The Forest School Foundation, 2020). 

Similar forest schools, known as Naturbørnehavens, continued to pop up 
throughout Denmark during the 1950s and the trend later spread to the rest 
of Scandinavia. Today, preschool education conducted outdoors is a widely 
accepted practice in the region. Inspired by the Scandinavian model, the forest 
school movement emerged in the UK in the 1990s and has grown globally 
since then, with bush kindys in Australia, Waldkindergarten in Germany and 
or Mori-no-ie in Japan. 

The core elements of a forest kindergarten include all-weather nature immersion 
time every day; child-led learning; inquiry-based teaching style; child-inspired, 
child-directed documentation of emergent curriculum; place-based education; 
and small class sizes (Natural Start Alliance).
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Recommendations for expanding and investing in nature-based education:

• Education authorities and Indigenous communities should collaborate 
on weaving in Indigenous principles of environmental education into modern 
educational systems.

• To build a deep relationship with nature, education authorities and teachers 
should not just focus on ecological knowledge but also include practical 
skills, learning about local environmental issues and taking ownership, 
through hands-on engagement in community projects.

• UN organizations, such as UNESCO and UNEP, should start a global campaign 
to promote development of more diverse educational materials, drawing 
more on cases from the Global South.

Recognize Indigenous local knowledge and the Rights of Nature

Greater recognition of Indigenous local knowledge can redefine our 
relationship with nature, through more effective nature conservation, and 
more just environmental governance. Assigning legal rights to nature can 
be a way of limiting extraction of resources but can also lead to recognition 
of nature’s intrinsic values and changed behaviour over time.

Indigenous knowledge is inextricably linked to Indigenous self-determination, 
rights and responsibilities, which includes respect for the obligations of all 
beings of creation, not only human (Latulippe & Klenk, 2020). Acknowledging 
Indigenous knowledge and values can lead to more effective, locally owned 
and equitable conservation and development outcomes (Berkes, 2017; Berkes 
et al., 2000). However, Indigenous knowledge is more than data; it is embodied 
practice embedded within a worldview and inseparable from the socio-cultural, 
political, legal and other place-based relations and obligations that give rise 
to holistic knowledge systems (Latulippe & Klenk, 2020; Parsons et al., 2017; 
Rosengren, 2018).

Despite recognition in international agreements of the importance of traditional 
or Indigenous knowledge for conserving biological and cultural diversity, 
few national policies explicitly include it (Brondizio & Tourneau, 2016). At the 
subnational level, tools such as environmental risk assessment protocols 
often do not account for this type of embodied knowledge, which means that 
Indigenous concerns are excluded from decisions on the use of ecosystems 
within their ancestral territories (Arsenault et al., 2019). 

A typical example is the development of energy projects, which often encroach 
on Indigenous peoples’ rights and territories, in both developed and developing 
countries; flawed consultation processes with Indigenous communities 
are common (BP Muñoz Cabré & Vega Araújo). In Sápmi in Scandinavia, 
for example, Indigenous communities are seeking the application of justice 
principles to both mining and renewable energy wind farms, on issues such 
as the legitimate representation of communities during consultation processes, 
territorial fragmentation, and impacts including changes in reindeer behaviour 
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around mines and windfarms (Kløcker Larsen et al., 2022; BP Muñoz Cabré 
& Vega Araújo), with knock-on ecological impacts.

One mechanism for achieving Indigenous self-determination could be through 
the legal concept of Rights of Nature, which is closely aligned with Indigenous 
world views (O’Donnell et al., 2020). Rights of Nature is a legal instrument 
that enables nature, such as ecosystems or species, to have inherent rights 
and legally be entitled to the same protection as individuals and corporations 
(Lavides, 2018). It follows the rationale used to establish human rights: since 
human rights are based on the philosophical belief that rights are derived from 
humanity’s own existence, then logically, so do inherent rights of the natural 
world (Darpö, 2021).

Based on the idea of environmental personhood, the recognition of the Rights 
of Nature concept can be seen as a radical approach to redefining humans’ 
relationship with nature, underpinning a growing global movement focused 
on implementing the concept through legal processes. Legal tools are devised 
depending on whose interests are protected, and adopting Rights of Nature 
is a stepwise progression (Jain, 2021). 

The Human Right to a clean, healthy and sustainable environment, recognized 
by the UN Human Rights Council in 2021, is based on an anthropocentric 
view of nature, where the primary concern is maximizing natural resources and 
protecting humans from environmental pollution (Jain, 2021). Rights of Nature 
can be viewed as the final step in this progression, where the focus shifts 

from the interests of humans to the interests of nature, 
of which humans are a part (Jain, 2021). Pursuing 
an integrated approach that incorporates rights-based 
strategies for human beings and the environment could 
be transformative (Earth Law Center et al., 2020).

Although the Rights of Nature are not yet recognized 
everywhere, several ecosystems around the world 
have been declared living entities by local or federal 
courts, with many of them also granted personhood. 
New Zealand recognized the Whanganui River and 
Te Urewera National Park as a ‘legal person’ with 
accompanying rights and obligations (Magallanes, 
2015). The Ecuadorian constitution also granted rights 

to nature, due in part to beliefs held by Indigenous peoples regarding the 
way that human beings should interact with nature (see Box 4.3). Similarly, 
the Rights of Nature are enshrined in the Bolivian constitution.
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Box 4.3 The right of a river to run its course
 
In 2008, Ecuadorians amended their constitution, recognizing Pacha Mama 
(Mother Earth) as a legal entity in Chapter 7, Rights of Nature (Republic 
of Ecuador, Constitution, 2008). The idea of el buen vivir, or good living, was 
the basis for part of the amendment, which states that people have the right 
to benefit from environmental services and resources. The understanding of 
nature itself as an independent entity or ‘subject’ is central to the Indigenous 
worldview of the Andean region.

In 2011, the first case was tried in which the Rights of Nature concept was 
applied: the right of a river to its natural course. A lawsuit was filed in the 
province of Loja on behalf of the Vilcabamba River, the course of which 
had been redirected under a state-led project to widen a road. Although one 
possible argument was that the river served as a vital natural resource for the 
local population for a healthy environment, because of the recent constitutional 
reform, it was possible to claim that the river itself has the right to its own 
natural course. 

One of the main arguments in the judgement from the Penal Tribunal of Loja’s 
Provincial Court, dated 30 March 2011, is the recognition of the Constitutional 
Rights of Nature:

Our constitution of the republic, without precedent in the history 
of humanity, recognizes nature as a subject of rights. Article 71 
affirms that nature, or Pacha Mama, where life is reproduced or 
occurs, has the right to integral respect for its existence and for the 
maintenance and regeneration of its lifecycles, structure, functions 
and evolutionary processes (Republic of Ecuador, 2008).

The court ruled in favour of the river. The state was directed to repair the 
damage that had been done during the initial stages of road construction, but 
the company involved in the road construction did not comply with the court’s 
ruling. The claimants could not afford to bring the case to court a second time.

Proponents of environmental constitutionalism argue that Rights of Nature 
should be included in international law or national constitutions, to ensure 
long-lasting value to the protection and conservation of nature (Darpö, 2021). 
However, several barriers have prevented the Rights of Nature movement from 
gaining broader traction.

As illustrated in the Ecuadorian case (Box 4.3), bringing cases to court 
is expensive and often beyond the capacity of local communities or 
non-governmental organizations typically advocating on behalf of nature. Also, 
merely observing that nature has rights will not provide the effective force of 
law; enforcement must be included. Although the Rights of Nature movement 
appears to be gathering momentum, and may hold potential for protecting 
Indigenous-held ecosystems, ensuring broader recognition of Indigenous 
knowledge in legal and policy frameworks will maintain Indigenous communities’ 
long-term connection to their landscapes (Diver et al., 2019b; Tănăsescu, 2020). 
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We see evidence of acknowledgement of Indigenous ownership and historical 
rights in New Zealand, Canada, and Australia, for example, and in international 
agreements on Indigenous rights (UN Declaration on the Rights of Indigenous 
Peoples, 2007); in many places, this has yet to be translated to legal status, 
in part because of lack of accountability (see Chapter 5). 

Recommendations for recognizing Indigenous local knowledge and the 
Rights of Nature:

• National policies related to nature conservation should more strongly include 
the role of traditional and Indigenous knowledge, in line with international 
agreements.

• National legislative and judicial bodies should consider whether establishing 
Rights of Nature will help protect nature in specific contexts, based on 
comprehensive consultation with stakeholders and analysis of what 
capacities and resources would be needed for effective enforcement. 

• The Human Right to a clean, safe and sustainable environment should 
incorporate a Rights of Nature rationale, whereby human responsibility 
and interests for the protection of Nature as a legal entity with personhood, 
are clearly articulated. 
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Taken together, the actions we propose here have the potential to 
fundamentally redefine our relationship with nature by shifting how 
people and societies value the natural world: from valuing nature as 
a set of extractable resources to recognizing the intrinsic value of the 
more-than-human world (O’Connor & Kenter, 2019). Achieving this shift will 
require us to overcome the undeniable tension at play between human-centred 
models of ecosystem valuation – which only consider ecosystem functions 
as useful for meeting human needs or desires – and the role of intrinsic and 
relational values of nature (O’Connor & Kenter, 2019).

In the next section we explore the economic and policy implications of these 
shifts for achieving a level of human prosperity that is aligned with the strong 
sustainability model. Some of the tools we suggest below rely on these 
inherently damaging systems and ways of thinking that are antithetical to 
the¥long-term goal of redefining our relationship with nature. We acknowledge 
this¥as a stepping stone to the future we want to achieve. 

4.2 Ensure prosperity 
that lasts for all 
As shown in Chapter 2, the world is far from ensuring prosperity that lasts 
and even farther from prosperity that lasts for all. Climate, biodiversity and 
the natural world are under severe pressure; extreme inequalities continue 
in who exerts the pressure on our planet’s systems as well as who suffers 
the impacts (Chancel et al., 2021; UNEP, 2021d). 

One major source of pressure is our material resource use, which also reflects 
the inequality in growing prosperity. The annual global extraction of materials 
has tripled since 1970; the rate of extraction has accelerated since 2000. The 
consumption of these materials is unevenly distributed: high-income countries 

have per capita material footprint consumption 
levels that are 60% higher than upper-middle income 
countries and more than 13 times the level of the low-
income countries. Under a historical trends scenario, 
global resource use could more than double from 2015 
to 2060 levels (IRP, 2019).

If material resources are a proxy for prosperity, 
inequality and the pressure on both planet and people, 

then the way we use them now indicates the urgency for systemic change. 
The extent of the transition required to ensure lasting prosperity and to bring 
lifestyle footprints within ecological limits will require a complete rethinking 
of our way of living, including a shift in social norms and values that drive 
human behaviour (UNEP, 2017b).

Instead of a narrow focus on economic growth, a future of ‘lasting prosperity 
for all’ should be seen as human, environmental and societal well-being, 
maintained for the long-term. This definition of prosperity could be 

The way we 
use resources 
now requires 
systemic change. 
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consistently applied at all levels: international, national, subnational, business, 
societal and individual (BP Jain & Chhabra). It requires addressing the vast 
inequalities – between individuals and between countries – that characterize 
the world today. 

While the world is far from being able to supply lasting prosperity for all at 
present (O’Neill et al., 2018), societies and the economies embedded within 
them can provide material comfort within planetary boundaries – a safe and 
just space for humanity (Raworth, 2017). 

It is physically possible to meet our material needs with very low inputs 
of energy and materials, in such a way as to provide more than enough and 
consistently for all (Millward-Hopkins et al., 2020). The key is to reduce the 

‘material intensity’ of meeting our needs, particularly 
those that are not inherently material-intensive 
(Jackson & Marks, 1999). Yet many social, cultural 
and physical environments today do not support 
low-impact means of satisfying human needs. 

The world as a whole appears to have a greater focus 
on wealth, status and image than on the transcendent 
‘larger-than-self aims’ of caring for the environment, 
for example, or each other (BP Agrawal & Kala; Kasser 
et al., 2020; BP Mallya & Raha]. As higher-income 

populations continue to increase their consumption and resource footprint, 
they also raise the benchmarks for aspirational lifestyles in less wealthy 
countries. Globalization and enhanced interconnectedness through access 
to internet and social media platforms has heightened the risks of emulation 
of prolific and resource-intensive lifestyles at global scale (BP Agrawal & Kala). 

Promising examples exist of individuals and communities adopting 
lower-carbon lifestyles, for a multitude of reasons, not only because of 
concern about climate change (Howell, 2013; Sitra, 2021). Efforts around 
the world are under way to implement zero-carbon communities, such as the 
Beddington Zero Energy Development (BedZED: Chance, 2009) and the Zero 
Carbon Communities initiative in Australia (Beyond Zero Emissions, n.d.). 

The promise of ‘zero-carbon’ has not been fully realized (Berry et al., 2014), 
and standards are still lacking (Kennedy & Sgouridis, 2011). Moreover, people 
who live in low-carbon housing – that is, housing constructed or refurbished 
using low-carbon solutions across the full life-cycle (UNEP, 2021a, p. 16) – are 
still embedded within a society offering mostly high carbon–emitting activities. 
Thus, residents of low-carbon housing may not be living truly low-carbon 
lifestyles (Walker et al., 2015). Local and individual efforts require larger scale 
support and transformation.

Substantial barriers remain to redefining prosperity (BP Jain & Chhabra), and 
even more so, to enabling more equitable prosperity (BP Nazareth & Ghosh). 
These range from barriers at the international level, for example with economic 
size acting as a source of power, to the business level, where companies seek 
to broaden their markets and remain profitable, to the individual level, where Ke
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material wealth is often associated with success. As for national-level metrics, 
geopolitics and power relations between nations are strongly influenced – if not 
wholly determined – by economic size, while governments rely on monetized 
economic output for revenue. At the individual level, many individuals 
throughout the world associate material wealth with success, a belief that is 
strongly reinforced by social norms (and leads to a disconnect with nature, as 
noted above; section 4.1). Businesses seek to broaden their markets and must 
remain profitable. 

Another challenge is that people’s material needs are rooted in biology, 
but are not absolute, and can change, in both more and less sustainable 
directions. For example, for most of human history, 6 square metres of 
living space per person in a dwelling was typical and considered sufficient 
(Brown, 1987). In high-income countries today, that would be considered 
extraordinarily small. 

The implication is that while a certain amount of living space will suffice, 
sufficiency is a flexible notion – with rising income, households tend to spend 
some of it on expanding their living space (Kemp-Benedict, 2013). And as living 

Photo: SeppFriedhuber / iStock / Getty Images Plus / GettyImages
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space expands, people readjust their criteria of sufficiency (Foye, 2017, p. 431; 
BP Lindahl & Dalhammar). The adjustment can go in the opposite direction 
as well (Cohen, 2021), although it pushes against norms. Some individuals feel 
intense personal satisfaction with a smaller space – yet distress from social 
disapproval, as illustrated by the experience with ‘micro-flats’ in some countries 
(Lau & Wei, 2018; Preece et al., 2021; Vachon, 2018). 

Meanwhile, it is much easier for people with property to adopt low-carbon 
housing options or invest in climate adaptation measures (BP Barquet & Green). 
And the distribution of property within countries has been strongly shaped 
by historical inequalities (Aladangady & Forde, 2021). Addressing material 
footprints and other markers of prosperity raises pressing questions of 
inequality and historical responsibility.

Between countries, the goal of achieving lasting prosperity for all is built 
into international agreements. Principle 3 of the Rio Declaration (UNGA, 

1992) ensures a right to development that meets the 
needs of both present and future generations, in an 
equitable way. Principle 7 asks member states to 
‘conserve, protect and restore the health and integrity 
of the Earth’s ecosystem’, while noting that states have 
common but differentiated responsibilities. 

These principles are part of international law, and 
agreeing to them was a significant achievement 
for international environmental and development 
cooperation. In practice, however, the results have 
been disappointing (BP Mallya & Raha). Climate 
negotiations are the most prominent arena for the 
principle of common but differentiated responsibilities, 
and high-income countries – which have the greatest 
historical responsibility for greenhouse gas emissions 
and experience the least impacts – have yet to take 
responsibility, even the step of providing financial 

investments to support the poor and marginalized communities and countries 
that bear the brunt of climate impacts (Althor et al., 2016; David-Chavez & 
Gavin, 2018; UNFCCC, 2021a, 2021b; BP Nazareth & Ghosh). 

While we do not have principles for common but differentiated responsibility 
at the level of individuals, the extreme inequalities in climate footprints 
are becoming increasingly clear (see Chapter 2; BP Agrawal and Kalra; 
BP Dalhammar et al.; BP Nazareth & Ghosh). The Paris Agreement targets 
appear to be out of reach unless we tackle the emissions of the rich 
(Newell et al., 2022).

From the dominant narratives of consumption driven by rising affluence, 
consumerism, product marketing and access to credit (Ahlström et al., 
2020), the world must move to a sustainable future where sustainability and 
consuming less is considered aspirational (BP Agrawal & Kala). Such transitions 
require transformation of systems, including social norms and values 
(UNEP, 2017b). Ke
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Areas for action

Ensuring prosperity that lasts for all requires changing metrics and realigning 
powerful norms, incentives and drivers at all levels of society. It also requires 
recognising common but differentiated responsibilities for high-income 
countries and individuals. While individuals, communities and others can 
take actions, transformative and systemic change depends on providing 
enabling infrastructures, supportive legal frameworks and new social norms. 
We highlight here five interlinked areas of action, which start at the level of 
individual and community lifestyles, move to business models and supply 
chains, and to the national level for statistics and support for innovation, 
influenced by all of these levels. 

1 Make a sustainable lifestyle the easy choice
2 Purchase function, not product
3 Make supply chains better for both humans and the environment
4 Align national statistics with sustainability goals
5 Change the selection environment for innovation

Make a sustainable lifestyle the easy choice

Making sustainable lifestyles the overwhelmingly easy choice for 
individuals and communities is necessary for ensuring lasting prosperity 
and substantially reducing footprints of high-income people and nations. 
This requires innovative and bold policies that actively create enabling 
infrastructures, reconfigure systems and amplify social norms around 
sufficiency, as well as new global governance initiatives to address equity 
in these transitions. 

The impact on the planet from individual lifestyles and overconsumption, 
and in particular the richest individuals, is highly inequitable (Chapter 2). 
New research directly connects global targets to individual footprints; 
for example a ‘1.5°C lifestyle’ in keeping with the Paris Agreement targets 
on climate-changing emissions would mean average per capita footprints 
of 2.5 tCO2 by 2030 and 0.7 tCO2 by 2050, compared with today’s per capita 
footprints of high-income countries, which are often over 10 tCO2 (Akenji et 
al., 2021). Per capita footprints can also be measured for land, water, nitrogen 
and chemicals (see e.g. https://www.prince-project.se/), also showing a clear 
pattern of inequality across high- and low-income countries. 

In some contexts, individual changes in lifestyles can lead to substantial 
reductions in carbon footprints, by approximately 25% in Europe (Moran 
et al., 2020). Reducing footprints to the level indicated as necessary by scientific 
evidence inevitably entails changes in lifestyles, together with supporting 
infrastructure; dedicated policies must be part of the mix. Other motivations and 
values than sustainability can drive more sustainable lifestyle choices (e.g. thrift, 
well-being, small pleasures of life) and synergies between individual or policy 
goals are possible (Sitra, 2021).
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The policy toolbox for sustainable lifestyles is growing fast (see BP Agrawal 
& Kalra; BP Dalhammar et al.; BP Lindahl & Dalhammar; BP Olsson & Dawkins). 
Current policy measures can be broadly grouped into measures for individuals, 
markets and societies: 

• nudging individuals into sustainable actions (e.g. ‘ecolabelling’, reinforcing 
norms through ‘good examples’, modifying physical environments); 

• enabling markets to make sustainable choices available, convenient 
and affordable (e.g. market incentives to subsidize or tax behaviours and 
products, regulations that remove products through standards and bans); 

• and redefining social norms to make sustainability aspirational (e.g. promoting 
new social identities such as minimalism or vegetarianism, leveraging collective 
action to shift social norms; BP Agrawal & Kalra). 

The latter type of measure – redefining social norms – shows that lifestyles 
are not just individual pursuits but collective practices, such as the Raahgiri 
Day in New Delhi to motivate people away from use of personal cars. Another 
typology is provided by Akenji et al. (2021), who proposed a hierarchy of 
options: starting with efficiency improvements, moving to modal shifts towards 
more sustainable options, to absolute reductions in high-impact consumption. 

A strongly emerging common theme in the background papers to this report 
and the scientific research on which they draw is that we are now at a point 
where efficiency-oriented options and nudging measures are insufficient. 
To achieve the scale of behaviour change needed, more systemic and 
transformative measures are needed, more oriented toward the enabling 

infrastructure for lifestyle choices and the broader 
social norms underpinning our behaviour and toward 
absolute reductions in high-impact consumption. 
Absolute decoupling has not taken place due 
to so-called rebound effects, problem shifting and 
limited potential of recycling (BP Dalhammar et al.).

Moving forward, the sustainable choice needs to be 
not just the default choice, but the easy choice for an 
individual to make (Akenji et al., 2021). The substantial 
structural changes in economies and societies required 

is highly likely to threaten powerful established interests that have both the 
motivation and the means to resist them (Geels, 2014). At the same time, 
substantial and uncertain change is threatening for people in more precarious 
situations. While much of the literature on ‘everyday resistance’ in the context 
of sustainability focuses on small-scale sustainability initiatives (Leach 
& Scoones, 2015; Sovacool & Brisbois, 2019), it can go the other direction 
as well (Sovacool et al., 2022).

There is no easy way to address the powerful structures that drive societies 
along unsustainable paths. However, there are some broad strategies that 
can help. One is to go beyond merely encouraging sustainable activities Ke
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at the margin, e.g., through nudges (Thaler & Sunstein, 2009). Nudges can 
indeed be effective and appear to be a useful policy tool. However, they 
influence modest choices within specific contexts (Lehner et al., 2016). They 
are about small changes within existing systems of production and provision, 
whereas this report focuses on substantial systemic change. More alarmingly, 
because they demand little of people, acceptance of nudges can crowd 
out acceptance of more challenging options with greater potential impact 
(Hagmann et al., 2019).

Rather than a default, where a sustainable and unsustainable option sit side 
by side and the purchaser is gently encouraged to choose the sustainable one, 
choosing unsustainable options should be very difficult. Substantial systemic 
change requires actively promoting sustainable options and actively demoting 
unsustainable ones (Box 4.4).

Photo: Donyanedomam / iStock Editorial / Getty Images Plus
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Box 4.4  Enabling infrastructure: why fossil-fuelled private cars are still the 
easy choice
 
To take an influential example, use of fossil-fuelled private cars is supported 
as the default option because of a wide range of supporting infrastructure and 
institutions (BP Olsson & Dawkins). The enabling infrastructure and institutions 
include fuelling stations, trained mechanics, regulations, manufacturers, 
suppliers, dealerships, marketing messages and so on that are geared towards 
the petrol-powered car. Fossil fuel extraction remains actively promoted and 
often subsidized (SEI et al., 2021). 

In comparison, finding alternatives is more challenging, at least at present, 
due to fewer charging points for electric vehicles, limited public transportation 
services, fewer specialized service stations and less-readily available parts, 
among other conditions. All of these exist within an emerging regulatory 
environment that contributes to uncertainty.

Transitioning to low-carbon transportation requires system reconfiguration 
(Geels, 2018). The clues to a future system configuration lie in innovations 
that currently live in ‘niches’. Some might replace existing mobility components, 
such as electric motors replacing internal combustion engines. Intermediate 
technologies might lead to a blended approach, such as biofuels and 
hybrid electric vehicles. Yet other innovations may change opportunities, 
such as smart cards to improve public transport or facilitate trips that use 
multiple modes. 

Finally, innovations lying outside of transport per se, such as working from 
home, changing ownership patterns, or living in more compact cities, would 
likely drive broader changes in institutions and infrastructure that would 
impact upon car ownership and use. These influences offer opportunities for 
policy. Experiments with shared cars are one example of changes to ownership 
patterns, an example of ‘purchase function, not product’ discussed below. 
Some countries are introducing bans and moratoria on fossil fuel exploration 
and extraction (SEI et al., 2021, Chapter 6), which could arguably accelerate 
a transition away from fossil-fuel use, including for transport. Other policies 
include expansion of charging infrastructure, incentives for purchasing electric 
vehicles or retiring fossil-fuelled vehicles, and disincentives or outright bans 
(Plötz et al., 2019) for fossil-fuelled vehicles. 

Cultural and institutional adoption of these practices can be one action toward 
a sustainable future, in both low- and high-income settings, and would satisfy 
some material desires while potentially smoothing out inequalities of access – 
but they are not the main endpoint. Given the intertwined nature of social, 
economic and ecological systems – and problems – more needs to be done. 
Densification of urban housing and infrastructure, walkable cities and so forth, 
all contribute to fewer vehicles on the road and facilitate closer interactions 
with natural settings. 
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Examples of making unsustainable choices difficult, costly or even impossible, 
in the context of decarbonization include the banning of short haul flights, 
stopping airport expansion and freezing road building projects. Clearly, there 
are risks and barriers with such measures. They can be seen as violating 

individual rights and they can pose risks to local 
cultures and economies dependent on the product or 
infrastructure that is demoted or banned (BP Agrawal 
& Kalra). For this reason, trust-building and inclusive 
and just processes are important to ensure acceptance.

At the same time as more transformative policies 
are needed, we may be approaching a tipping point 
in public acceptance for sustainable consumption 
policy, at least in some places. Signs are emerging 
of more radical policies in some places, such as end 
dates for selling fossil-fuelled cars, cities banning 
diesel vehicles, cities curbing tourism levels, and 
organizations reducing working time for their 

employees (BP Dalhammar et al.). This suggests that the so-called Overton 
window may be shifting; i.e. policies previously seen as radical or unthinkable 
become seen as acceptable, sensible or even popular. 

New ideas and concepts in research can be more socialised and tested in 
policy experiments, such as operationalising ‘sustainability corridors’, notions 
of ‘sufficiency’, and mapping out ‘provisioning systems’ (BP Dalhammar et al.; 
BP Olsson & Dawkins). The focus on individual consumption when discussing 
lifestyles could be broadened to also consider other roles of an individual, such 
as member of organizations, employee, and influencer in their social network 
(Nielsen et al., 2021). 

In view of the grave footprint inequalities and principles of equity, high-income 
countries and individuals must take the lead on these types of transformative 
shifts. To ensure a truly global response, however, global governance 
is needed. A first step could be a collective global exercise to co-develop 
pathways for sustainable lifestyles and parameters that can measure it, led 
by a UN global commission (BP Agrawal & Kalra). Another idea is to develop 
a Global Budget of Resources and set up a Conference of Parties on Utilization 
of Resources under the UN (BP Mallya & Raha). High-income countries 
should support the enabling infrastructure for sustainable lifestyles that also 
meet development aspirations in low-income countries through increased 
investment support (see section 4.3).

Recommendations to make a sustainable lifestyle the easy choice:

• Transformative change requires a long-term vision, but it can be enabled 
through near-term actions: local and national governments should identify 
the barriers in infrastructure that prevent individuals from shifting to 
more sustainable lifestyles and begin to remove them, combined with 
more effective and ambitious mixes of policies that edit choices, in order 
to accelerate change. 

Policies previously 
seen as radical 
or unthinkable 
become seen 
as acceptable, 
sensible or 
even popular.
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• The use of local policy labs and learn-by-doing experiments for sustainable 
lifestyles should be scaled up, where the individual is an active co-creator 
and network influencer. 

• A regular UN forum on sustainable lifestyles should be established, to enable 
international peer learning and elevate action on SDG12. A collective global 
exercise to co-develop pathways for sustainable lifestyles and parameters 
that can measure it should be convened.

Purchase function, not product

Purchasing functions to fulfil our material needs instead of products would 
be more resource-efficient; this should be a key element of the reset needed 
for everything from individual lifestyle choices to business models, to ensure 
lasting prosperity. Supportive regulatory frameworks and changed social 
norms on ownership and reuse could have a transformative effect on scaling 
such business models and reducing material flows. 

Function – rather than product – is a core idea of circular economy. This switch 
could help plug the ‘circularity gap’: less than 9% of total material input to the 
global economy is estimated to consist of ‘cycled’ materials – not recycled, 
per se, but reused, repaired and otherwise cycled back into the economy 
(Circle Economy, 2021). 

Material throughput can be substantially lower if households, businesses and 
government agencies switch from purchasing products to acquiring functions 
of products – instead of buying a lamp, purchasing lighting. This practice is 
also referred to as ‘Product-Service Systems’, which can be product-oriented 
(i.e. a product with additional services such as maintenance), use-oriented 
(e.g. leasing or renting), or result-oriented (no predetermined product is 
involved; Bocken et al., 2016; Tukker, 2015). 

Such contracts to purchase functions can have substantial environmental and 
economic benefits (Lindahl et al., 2014), in part because the service-oriented 
contracts include reuse, repair and remanufacture of equipment, which creates 
environmentally positive incentives. A faulty machine – say, a water pump – 
can be removed and fixed by a service provider that would also be responsible 
for all the materials in that product, as part of a service – providing water. 

In this framing of ‘function-oriented contracts’, 
‘consumers’ become ‘users’: their use of the service 
is not the end of the line for the product (BP Lindahl 
& Dahlhammar). Such contracts are available to 
some extent already in the mobility and consumables 
sectors through equipment rental, carsharing pools, 
launderettes and online streaming services, as well 
as public services such as lending libraries. If they 
became the norm rather than the exception, function-
oriented contracts could resolve some of the trickier 
problems for a sustainable economy. Ke
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One problem is ‘expenditure mistakes’ – buying a product that the purchaser 
soon decides is not what they want. By purchasing for function, the user 
can simply end a contract or ask a provider to find a new way to provide 
their function. The user avoids needless costs. The material goods are 
taken away by the provider and readied for use by someone else. This 
innovation lowers the stakes for making poor expenditure choices – and 
enables a higher standard of living that contributes to better quality of life 
(Brown, 1994).

A second problem is obsolescence. Style and performance improvements 
can make a perfectly functional piece of equipment undesirable, as illustrated 
by the short turnover time for mobile phones in most high-income countries. 
The owner of that equipment may buy a replacement before the end of its 
useful life. However, under a function-oriented contract, the equipment might 
be replaced by the service provider and remanufactured to capture recent 
improvements (BP Lindahl & Dahlhammar).

The goal, at the design stage, would be to facilitate remanufacturing: make 
products that are easy to disassemble, reuse or repair. This practice would 
require both cultural and regulatory shifts, but would reduce the volume 
of solid waste and life-cycle emissions. One dimension of the cultural shift 
needed to make reuse more acceptable and popular is the language we 

use. Words like ‘old’, ‘waste’ and ‘second-hand 
products’ are generally seen as less attractive than 
‘new’, ‘resources’ and ‘products’. It could have a 
transformative effect to develop more neutral language 
(see Figure 4.2). Powerful social norms that privilege 
ownership over rental and borrowing, and new things 
as more desirable, need to be disrupted. Behavioural 
barriers must also be overcome; people want to have 
easy accessibility and control over the things they 
use (Tukker, 2015). 
  
Regulatory shifts are needed to remove barriers for 
more reuse or repair, whether by users or function 
providers. Examples include waste and producer 

responsibility legislation that promotes recycling over reuse; chemical 
legislation that blocks repair and remanufacture if a remanufactured product 
does not comply with rules on dangerous or toxic substances; and intellectual 
property rights that prevent repair in order to preserve competitive advantage.

Following function over product could transform global value chains, including 
supply chains, in ways that would benefit today’s low-income countries. 
The current pattern follows raw materials produced in low-income countries, 
used to create finished products in high-income countries, which then become 
waste that is sent back to low-income countries. This flow could be replaced 
by value chains dominated by remanufacturing and reuse, locally and abroad 
(BP Lindahl & Dahlhammar). In that case, remanufacturing would increase 
working knowledge of the products within low-income countries, and the value 
added to the remanufactured products would provide income and employment.

Following function 
over product 
could transform 
global value 
chains to benefit 
today’s low-
income countries.
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Figure 4.2

A more neutral language around consumption

Economic terms Neutral language

Consumers Users

Consume Use

Ownership Access

Waste Resources

Second-hand
products

Products

Reuse Use
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While intuitive in principle, ‘product-service systems’ do not by default lead 
to lower resource throughput and absolute decoupling; a number of conditions 
must apply (Kjaer et al., 2019). Relying on circular economy approaches 
alone carries the risk of rebound effects, where saved resources lead to 
more resources used; hence, measures are needed that are oriented towards 
sufficiency and lifestyles more broadly (see above). 

Recommendations to shift to purchasing functions, not products:

• Businesses should shift to offering functions rather than products as much 
as possible. 

• Government should adapt legal frameworks to remove bias against business 
models that switch from selling products to functions.

• Governments should help create and expand markets for use- and 
result-oriented product service systems through public procurement.

• Government and businesses should pioneer more neutral language around 
consumption and reuse, to enable new social norms to develop around the 
status of ownership and new products.

Make supply chains better for both humans and the environment

The world economy is entangled through global supply chains, and since 
the 1972 Stockholm Conference, they have increasingly driven the world 
economy. High interdependency governs how prosperity is created 
and shared along this chain, as well as how lasting that prosperity is in 
light of environmental and social impacts locally and globally. Transparency 
and sharing verifiable information are crucial (Dasgupta, 2021) to ensuring 
decent new jobs and skills, co-creation and sharing of prosperity and benefits, 
social safety and security, and care for the vulnerable. Existing governance 
initiatives provide a basis, but there is scope to increase environmental 
ambition and make frameworks more binding.

A key issue for businesses and governments when contributing to prosperity 
and equity, as opposed to the company bottom line only, is how to 
demand, incentivize and support sustainability along the supply chain. This 
responsibility becomes extra important when raw materials are supplied from 
developing regions, which may lack strong enforcement of local legislation on 
environment, human rights and decent work. The uneven distribution of power, 
capacity and agency throughout supply chains calls on those in power to 
create the capacity needed for transformation.

Between 1995 and 2007, pure domestic production as a share of global GDP 
declined from around 85% to below 80%. Meanwhile the contribution of global 
value chains to global GDP rose as a share of the total (World Bank Group et 
al., 2017, p. 43). These patterns sharply reversed during the 2007 – 2008 financial 
crisis, and only partly recovered thereafter. Nevertheless, the overall trend has 
been towards an expansion of global value chains in the global economy.
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To date, supply chain governance has mostly been voluntary (BP Engström) 
and targeted at mapping and analysing sustainability impacts along the 
supply/value chain (see e.g. UNEP, 2021c). One influential set of guiding 
principles is the ‘Ten Principles of the United Nations Global Compact’ (see 
Table 4.1; UNGC, 2022). Organized under the four categories of human rights, 
labour, environment and anti-corruption, they explicitly entwine human and 
environmental development and, if followed, would support both green and 
decent jobs (see Box 4.5). As the European Commission’s recent Trade Policy 
Review points out: ‘The green transition needs to go together with social 
equity. A serious decent work deficit persists in global supply chains in many 
parts of the world, from serious violations of freedom of association to poor 
working conditions’ (EC, 2021, p. 2). 

Table 4.1.  The Ten Principles of the UN Global Compact are related to ‘corporate 
sustainability’ and applicable to supply chain governance (UNGC, 2022).

Human Rights

Principle 1: Businesses should support and respect the protection of internationally 
proclaimed human rights; and

Principle 2: make sure that they are not complicit in human rights abuses.

Labour

Principle 3: Businesses should uphold the freedom of association and the effective 
recognition of the right to collective bargaining;

Principle 4: the elimination of all forms of forced and compulsory labour;

Principle 5: the effective abolition of child labour; and

Principle 6: the elimination of discrimination in respect of employment and occupation.

Environment

Principle 7: Businesses should support a precautionary approach to environmental 
challenges;

Principle 8: undertake initiatives to promote greater environmental responsibility; and

Principle 9: encourage the development and diffusion of environmentally friendly 
technologies.

Anti-Corruption

Principle 10: Businesses should work against corruption in all its forms, including 
extortion and bribery.
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BOX 4.5 Green jobs and decent work: maximizing synergies 
 
In the context of the climate transition (SDG13), the potential of new, green 
jobs has come to the fore, as a co-benefit or even a primary reason to make 
large public investments in renewable energy, low-carbon mobility, energy 
efficiency and climate resilience. The International Labour Organization 
(ILO) has estimated that 24 million new jobs will result from the climate 
transition and shifting to a circular economy, and that 1.2 billion current 
jobs (e.g. in agriculture) depend on a healthy environment (ILO, 2018; see 
also BP Muñoz-Cabré & Vega-Araújo). Equally, a transition to a ‘bioeconomy’ 
can facilitate new small-scale entrepreneurship (Kuckertz et al., 2020).

At the same time, the decent work agenda (SDG8) was deeply affected 
by the Covid-19 pandemic, with failing or absent social safety nets and 
increasing unemployment, including among 2 billion people worldwide 
in informal employment and especially among youth (UN, 2021). Education 
and skills development (SDG4) were similarly disrupted with potentially 
long-term effects.

The interlinkages between these agendas and possible synergies should 
be more systematically explored. Evidence, good examples and needs 
on the following questions should be synthesized (see BP Engström):

• Are public job creation programmes targeting climate goals and maximizing 
SDG synergies? 

• How can new green job creation programmes target marginalized workers, 
the informal sector and unemployed youth? Are new green jobs promoting 
occupational health and safety and decent work?

• How are just transitions designed for workers and communities in fossil fuel 
industries and other industries that need low-carbon transition?

• How will climate and environmental change impact labour productivity 
and worker safety? 

• Are education curricula equipping young people with the right skills to prepare 
for a sustainability transition?

• How will the ‘future of work’ agenda (e.g. automation, artificial intelligence, 
gig workers, remote workers) affect green job opportunities?

• How can workers and employees help drive the sustainability transition, 
at workplaces and through trade unions?
 
The economic recovery after the pandemic and the need to accelerate towards 
Agenda 2030 together make Stockholm+50 a timely moment to make a step 
change on greening jobs, with a particular focus on youth and developing 
economies. Building on the Global Deal and existing initiatives on green 
jobs (e.g. Green Growth Knowledge Platform, ILO Green Jobs Programme), 
a new initiative to co-develop knowledge, good practice guidelines and 
pilot programmes should invite governments, business, trade unions and 
youth groups.
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The Ten Principles are a widely referenced benchmark. Nevertheless, 
they could be improved. Notably, there is no recommendation to discourage 
unsustainable practices under the ‘environment’ category. In contrast to human 
rights, labour and anti-corruption, where the principles urge businesses to 
explicitly avoid bad actions, the environmental principles only recommend 
encouraging good actions. This is unlikely to drive change at the needed 
scale – as noted earlier, a sustainability transition requires actively promoting 
sustainable options and actively demoting unsustainable ones.

Furthermore, as voluntary principles, adoption of the Ten Principles or any 
other guidelines depends on whether companies believe they can help alleviate 
reputational risk, or whether their clients or investors require a high standard 
of social and environmental due diligence (Smit et al., 2020, p. 16).

A recent study carried out for the European Commission found that 
a majority of survey respondents, including business representatives, 
supported mandatory due diligence requirements. Mandatory requirements 
assist business in many ways, including coherence and legal certainty. 
The existence of a common and non-negotiable standard helps responsible 
businesses to also be competitive, and gives them leverage in discussions 
with supply-chain partners and investors (Smit et al., 2020, p. 17).

One important finding from the study is that industry organizations – that is, 
groups that represent many businesses – were less supportive of a mandatory 
standard than were individual business respondents. The gap is striking, 
and concerning, because industry organizations represent businesses 
to policymakers.

Mandatory due diligence laws have been in place in the US and individual 
European countries for conflict minerals. More recently, the EU introduced 
a requirement for all member countries. Other requirements are in place for 
timber, and others are being proposed for human rights and environmental 

issues (BP Engström). To promote intended 
outcomes, due diligence must cover the full range 
of environmental and social impacts, as well as raise 
ambition; to be effective, transparency and traceability 
are a prerequisite (e.g. Trase, n.d.).

A key barrier to mandatory national regulations is 
that they must not violate World Trade Organization 
rules. In response, a variety of voluntary, mandatory 
and hybrid regulatory systems is emerging, mainly 
driven by initiatives in high-income countries, with 
decidedly mixed results for lower-income countries 
(Partzsch, 2020). Another key challenge for many 
multinational corporations is to ensure compliance 

with standards beyond the first-tier suppliers, in the wider supply network 
(Villena & Gioia, 2020). This is why global approaches are useful, to set more 
general formal or informal standards. Other key tools to promote global supply 
chains that are better for humans and the environment include regulations 
for corporate sustainability governance and reporting, public procurement, Ke
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disclosure of financial risks, and tools for better traceability, such as digital 
passports (BP Engström).

Recommendations to make supply chains better for both humans 
and the environment:

• The UN Global Compact and its members should consider increasing the 
level of ambition of the environment-related Ten Principles, to more actively 
demote unsustainable options and practices.

• National governments and international organizations should consider more 
binding due diligence requirements and greater harmonization.

• Relevant international organizations, supported by member states, business, 
trade unions and youth organizations, should consider co-developing more 
knowledge and best practices for maximizing synergies between green jobs, 
decent work and youth employment.

Align national statistics with sustainability goals

National accounts are a highly influential arena in which to redefine 
prosperity. It is time to move beyond GDP as the primary metric and adopt 
indicators that help measure progress towards the vision of sustainable 
development, in a collective way to lower risks for first-movers. 

National metrics and statistics inform policymaking and policy analysis. 
They are far from the only inputs to decision-making, but the choice of core 
statistical indicators is an influential signal of what matters to policy, and 
efforts to improve key indicators can direct policy interventions in particular 
directions. National statistics can thus act as policy levers, so they must 

be chosen well. The shortcomings of GDP have 
been well known for a long time (Raworth, 2017; 
BP Jain & Chhabra).

The perverse nature of current statistics is well-
illustrated by their neglect of the caring economy 
– the unpaid work that underpins the functioning of 
our societies, countries, cities, and families and thus 
creates a public good. As the Covid-19 pandemic has 
made clear, this is essential work (Guerrero et al., 2020; 
The Lancet, 2020). National economic accounts – the 

source of data for calculating GDP – almost exclusively record transactions 
where money changes hands. There are a few exceptions, and what is included 
and what remains excluded is highly revealing of policy preferences. For 
example, the implicit rental value of owned homes may be counted as earned 
income (Mazzucato, 2018, p. 93), while intangible assets, such as intellectual 
property, have begun to be accounted for as well (Haskel & Westlake, 2018). 
In contrast, unpaid caring work remains outside the accounts.

New metrics can 
be developed 
and can become 
hugely influential 
on policy.
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As a prominent example of an alternative metric, the Human Development 
Index (HDI), introduced in UNDP’s first Human Development Report (HDR) in 
1990 (UNDP, 1990), illustrates how indicators can shape policy. The authors’ 
goal was explicitly pragmatic. Noting that the statistics available in 1990 
were highly constrained and that too many statistics could be bewildering, 
the authors of the HDI focused on three key areas of human development – 
longevity, knowledge and decent living standards – and chose three broad 
indicators – life expectancy at birth, literacy and GDP per capita. Since 
that time, subsequent HDRs have addressed a range of issues, continually 
expanding the scope of inquiry and the structure of the HDI (UNDP, 2019). 
This example shows that new metrics can be developed and can become 
hugely influential on policy.

In a sustainable world, and in contrast to current practice, the high-level 
indicators that guide policy and that are used to compare countries should 
also include essential but currently unrecorded or undervalued life-supporting 
activities (Eisler, 2007, Chapter 10). There are many ideas, such as the measure 
of Inclusive Wealth that aggregates all capital assets and is regularly tracked 
by UNEP (UNEP, 2018). 

A wide range of alternatives to GDP are now being implemented within 
countries to guide policy (BP Jain & Chhabra). In Australia, Measuring 
Australia’s Progress (MAP) was targeted to the general public through 
a dashboard. In Germany, a set of nine so-called W3 indicators were 
introduced to complement GDP. They cover three dimensions: ecology, 
economy, and well-being. In Bhutan, the Gross National Happiness Index is 
used as an input to policymaking, and was used as a basis for a sustainability 
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scenario (Kamei et al., 2021). Environmental accounts were introduced 
as a set of satellite accounts to the UN System of National Accounts (SNA) 
in 1993 (UNSD, 2007). They provide an internationally recognized and 
standardized way to incorporate environmental resource use and emissions.

To the extent that they are taken seriously in policy formation, alternatives 
to GDP and other key statistical indicators can help drive policies toward 
human well-being and environmental sustainability (BPJain & Chhabra). 
However, there are significant barriers to reorienting societies from measuring 
‘growth’, via GDP, to ‘prosperity’, via alternative metrics. A nation’s influence 
in international affairs is seen as dependent on economic heft. Government 
revenues depend on GDP, in that either taxes can be raised or the number 
of taxed transactions.

Recommendations to align national statistics with sustainability goals:

• Global leaders must collectively recognize the need to redefine prosperity 
through alternative indicators, to generate buy-in and not deter ‘first movers’. 

• Governments should mainstream the narrative of redefined prosperity within 
countries through consultative approaches, including with subnational 
government.

• National statistics offices should more widely adopt consumption-based 
accounting and life-cycle accounting, and national governments should set 
goals and strategies for reducing footprints, with support for low-capacity 
institutions from relevant UN bodies.

Change the selection environment for innovation

Common sustainability standards and principles for products and services 
(and eventually functions) should be applied to help to shape the upstream 
selection environment for innovation, which has a cumulative impact on 
technological development.

If the recommendations above were positively encouraged through policy 
initiatives – to make a sustainable lifestyle the easy choice, purchase a function 
rather than a product, make supply chains better for both humans and 
nature, and align national statistics with sustainability goals – then inventors, 
innovators and entrepreneurs would take them into account when carrying 
out research, development and design. Such considerations at these stages 
are crucial because early decisions constrain later decisions. The activity 
in a product’s lifecycle with the greatest impact on products’ environmental 
impact is design (BP Lindahl & Dahlhammar).

Design activities, in turn, are guided by institutions, norms, standards, and 
principles that live outside of any one firm and that inform firms’ and individual 
inventors’ activities. These shape the ‘selection environment’ for innovation, 
which in turn influences what potential innovations are further developed. 
Those become the starting point for subsequent innovation, so the selection 
environment acts in a cumulative fashion (Dosi & Nelson, 2018). To take 
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one example, opposition to GMOs in food strongly impacted the selection 
environment and subsequent development of biotechnology-based sectors 
(Saviotti, 2005, pp. 18 – 19).

Formal criteria, when widely adopted and, as necessary, enforced through 
regulation, offer one route to shaping the selection environment for innovation. 
For example, firms seeking financing may choose to align their product with 
the Green Bond Principles (ICMA, 2021; Maltais & Nykvist, 2020, pp. 10 – 11). 

A further and potentially influential example is the emerging standard for 
a circular economy. The ISO is drafting such a standard, ISO 59004 (BP Lindahl 
et al.), which defines a circular economy as ‘an economic system that uses 
a systemic approach to maintain a circular flow of resources, by regenerating, 
retaining or adding to their value, while contributing to sustainable 
development’ (BP Lindahl & Dahlhammar). It lays out a number of definitions 
and principles, including that organizations ‘regenerate, retain, or add value’ 
effectively; inclusively collaborate with stakeholders along value chains and 

across value networks, and share the value created; 
sustainably manage and regenerate stocks and flows; 
and track those stocks and flows in a transparent 
manner to enable accountability. Adopting these 
principles at the level of research, development, 
and design would shape the form of new products 
and the ways in which they are provided to users.

Principles can also be developed for nature-based 
solutions, despite the complexities that arise from 
relying on living components that are embedded 
within dynamic social contexts. The challenges are 
significant: little data are available for life cycle costs 

of nature-based solutions, and it is not always clear whether adaptation 
interventions are indeed targeting those that need them the most (Bisaro & 
Hinkel, 2016; Lehmann et al., 2018). However, some degree of standardization 
of cost estimation and analysis of benefits would greatly assist cities, 
coastal communities, and others to incorporate nature-based solutions 
into their standard decision-making (BP Barquet & Green). More generally, 
well-designed stakeholder-informed approaches can systematically identify 
ecosystem service trade-offs, synergies and ‘hotspots’ associated with green 
infrastructure (BP Barquet & Green; Cousins, 2021; Meerow & Newell, 2017).

At a high level, official taxonomies of sustainable activities – that is, 
classification systems that provide common definitions of what constitutes 
a sustainable activity – can address concerns with greenwashing and facilitate 
the linking of international capital with a credible pipeline of projects (BP Dutt 
et al.). Regulation based on such a taxonomy would boost investor confidence 
in investment opportunities in developing countries. Because of the broad 
scope and therefore potentially strong influence of taxonomies of sustainable 
activities, it is crucial that they be developed through a transparent and 
inclusive process.
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While the EU taxonomy was the first major taxonomic framework to be 
implemented, taxonomies are at various stages of development in developing 
countries such as China, Malaysia, South Africa, and India. Given the 
socio-economic contexts of developing countries, these could consider 
weaving in relevant socio-economic criteria besides environmental standards 
in taxonomy development, in order to facilitate a just transition to a low-carbon 
economy (BP Dutt et al).

This short list of examples shows how common standards and principles can 
help to shape the selection environment for innovation, which has a cumulative 
impact on technological development. Any definitions, rules and principles 
must respect the very real and non-negotiable biophysical limits of the planet. 
As Raworth’s ‘doughnut’ metaphor highlights, the goal for a sustainable 
future is to provide a good quality of life for all in a manner consistent with 
ecological limits (Raworth, 2017). Crucially, that implies that the twin crises 
of overdevelopment and underdevelopment (see Chapter 2) are closely 
interlinked. Both goals must be pursued with equal vigour, and neither should 
be subordinated to the other.

Recommendations to change the selection environment for innovation:

• Businesses should adopt voluntary sustainability standards and principles 
so that they become market-leading and influence innovation and product 
development.

• Governments should develop binding standards and classification schemes 
when voluntary standards are not aligning with sustainability goals or they 
are not sufficiently influential.

• International organizations should seek to harmonize standards, with special 
concern to entry requirements for low- and middle-income countries, so 
that they can access new markets for sustainable products and align their 
innovation systems to ambitious selection environments.

• Publicly funded innovation should demand adherence to standards.

Prosperity that lasts, for all, can be promoted through a number of actions 
that together make a sustainable lifestyle an easy choice, refocus from 
products to functions, make supply chains work better for people and 
planet, align national statistics with sustainability, and change the selection 
environment for innovation so that it positively drives all these changes. 
Beyond these, creating an enabling infrastructure and making new innovations 
will require substantial investment.



107

4.3  Invest in a better future 
All the actions identified above – to redefine our relationship with nature and 
to ensure lasting prosperity for all – and additional actions to transition our 
energy, food and transport systems will need investment. 

The way we live now relies on globally distributed networks of production, 
trade and waste. The day-to-day transactions within those networks rely on 
and are shaped by the existing set of long-lived infrastructure, machinery and 
buildings (Fisch-Romito et al., 2021). Private expectations of profit and public 
planning determines investment in new long-lived goods, and therefore the 
shape of future day-to-day transactions.

Any future sustainable world – with multiple economies and cultures, 
supporting all individuals equitably – will have its own complex networks 
of production and trade. Because of a tight relationship between energy 

consumption and complexity, in a sustainable world 
those networks may be simpler than ones that 
dominate today (Tainter, 2011). Nevertheless, they will 
still be substantial and have an impact on people and 
the planet. The long-lived goods supporting those 
networks will also differ from those of today, which 
means that the pathway to that future sustainable 
world depends crucially on investment decisions made 
today (BP Dutt et al.; Lecocq & Shalizi, 2014).

The sustainable finance discourse today has to 
a large extent focused on new, green investment 
opportunities. However, as in any technological 
transition (Perez, 2010), some existing capital goods – 

for fossil-fuel extraction (Lazarus & van Asselt, 2018) as well as power plants 
(Chignell & Gross, 2013) and chemical plants (Jang et al., 2012); energy-
intensive industries (Bataille et al., 2018); and housing stock, vehicle fleets, 
and road networks (Lecocq & Shalizi, 2014) – will have to be either substantially 
modified or abandoned entirely. 

A sustainability transition requires investment in new and greener capital 
goods, while simultaneously shifting capital away from unsustainable systems. 
Abandoning existing capital goods before the end of their productive lifetime 
heightens risks for investors exposed to these assets during the transition 
(Cahen-Fourot et al., 2021). In recent years, certain carbon-emitting sectors 
have declined, such as coal-fired power plants and coal mining, and to a lesser 
extent petroleum-related activity, perhaps more for economic reasons and 
to avoid local health impacts than a commitment to sustainability goals. In 
any case, the real challenge is to redirect financial flows to promote alternate 
technologies or business models, eventually moving the global economy and 
society to a sustainable path.

In some cases, the ‘new’ capital will be productive only with other kinds of 
investment. For example, replacing a fossil-fuel refinery with a biofuel refinery Ke
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(Demirbas, 2010) requires both that sustainable biomass feedstock is available 
and that demand is sufficient (Haveren et al., 2008). A new pool of labour skills 
must be available to build and operate new capital equipment. Also necessary 
is the will to abandon the old before the end of its useful life, while at the 
same time ensuring a just transition to support communities dependent on the 
older assets for their livelihoods. More investment capital alone will not deliver 
a societal transformation towards sustainable development.

Transition risks exist in low-income countries as well as high-income countries 
(Espagne et al., 2021). Nevertheless, the bulk of anticipated new investment 
in long-lived capital stocks will be in low-income countries, and there is a 
one-time opportunity to make those new investments green (Lecocq & Shalizi, 
2014). This means that low-emission investments in emerging markets are 

key to a low-carbon transition (BP Dutt et al.). In 
some cases, low-income countries can ‘leapfrog’ 
beyond high-emitting technologies into fossil-fuel-
free, low-emitting, and low-impact technologies as 
their economies grow (Bond et al., 2021; Goldemberg 
et al., 1987).

Today, we have the paradoxical situation of a massive 
amount of capital ready for sustainability investments, 
yet persistent funding gaps in low-income countries. 
The SDG funding gap globally has been estimated at 
USD 2.5 trillion, before the Covid-19 pandemic (OECD, 

2020a), and the climate finance goal of mobilising USD 100 billion per year by 
2020 was not delivered on by Annex I countries. At the same time, UNCTAD 
estimates that the value of sustainability-themed investment products in global 
capital markets amounted to USD 3.2 trillion in 2020, up more than 80% from 
2019 (UNCTAD, 2021). These products include sustainable funds, green bonds, 
social bonds and mixed-sustainability bonds. Most of these are registered in 
high-income countries and targeted at assets in developed markets. 

The entry of mainstream financial actors with such products into the 
sustainability arena is a clear transition in the making. These flows are driven 
partly by the potential returns and partly by a growing trend in financial 
institutions to follow net-zero or similar standards. However, the dominant 
factor shaping the direction of global and national financial flows will remain 
the perceived profitability of any transaction.

Areas for action

Investing in a better future is necessary both for ensuring prosperity for 
all and redefining our relationship with nature. Action is needed not just to 
mobilize capital for sustainability, but to ensure sufficient levels, supporting 
allocation to places and sectors in need, and transitioning out of unsustainable 
practices and retiring inappropriate capital goods.

Public and private investment must act together. During the Covid-19 
pandemic, governments showed their fiscal potential to act at a large scale 

A massive amount 
of capital is ready 
for sustainability 
investments, 
yet funding gaps 
persist.
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to achieve necessary ends, and some public asset-holding entities such as 
sovereign wealth funds have the potential to actively promote sustainable 
development. However, the scope for public spending is limited in relation to 
the investment gap, and the most important challenge is to see how the flow 
of finance in the private market of savers, investors and intermediaries can 
be shaped to meet sustainability ends. 

We identify four key areas of action for both public and private actors in 
the financial system starting with investment in innovation, to deployment, 
to steering the allocation according to sustainability goals.

1 Recognize and enhance public funding of innovation and co-development 
of technology

2 Incentivize active engagement in private finance
3 Raise adequate private finance
4 Reduce risks to sustainability, enhance risks of unsustainability

 
Recognize and enhance public funding of innovation 
and co-development of technology

Government funding and mission-driven public investment have unique 
roles in sustainability-oriented innovation systems. To bridge the technology 
gap between rich and poor countries, it is time for a shift from ‘technology 
transfer’ to a paradigm of ‘co-development of technology’.

For nearly all of the innovative technologies we enjoy today, and for ‘green’ 
technologies specifically (Semieniuk & Mazzucato, 2019), states have played 
an essential role (Fligstein, 2008; Mazzucato, 2015). Historically, governments 
in high-income countries and, more recently, middle-income countries, have 
been able to undertake patient, committed and mission-driven investment 
in early stages of development, when costs and failure rates are higher than 
industries are generally willing to bear. 

A classic example is all of the technology that came from the ‘space race’ that 
began in the 1960s, but others include investments in telephony, computers 
and the internet; energy infrastructure including batteries; and other 
technologies integral to many of our lives today. International public capital, 
drawn from multilateral development finance institutions, has also supported 
early-stage investments.

The state usually takes a critical role in the stage of research and development, 
but it continues to be important through product development and entry into 
the market (see Figure 4.3).  
 
Today recognition is growing of how effective government can be with an 
innovation-focussed industrial strategy. A sustainability transition appears 
likely to be possible only with a specifically green industrial strategy that helps Ke
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resolve coordination problems, helps ‘sunrise industries’ to emerge, and ‘sunset 
industries’ to retire (Hallegatte et al., 2013; Rodrik, 2014).

Industrial strategies are again being promoted by many countries, e.g. India 
(Ganesan et al., 2014), Germany (Financial Times Editorial Board, 2019), the 
UK (Thomas & Pickard, 2020), and the US (Politi & Williams, 2021). Arguably, 
this policy shift in high-income countries came from careful study of the 
experiences of emerging economies. In a provocative and influential paper, 
Chang (2003) pointed out that today’s high-income countries had achieved 

Stages of development and
deployment of novel technologies

Figure 4.3
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their current status with ample doses of government intervention, as did the 
rapidly growing Asian economies of the 1990s. Current advice for developing 
countries leans towards a strategic and globally oriented industrial policy, 
featuring facilitation and coordination, rather than direction, of private sector 
activity (Lall & Teubal, 1998; Schrank & Kurtz, 2005). In keeping with this trend, 
the World Bank has noted the importance of innovation policy for developing 
countries in recent publications (Cirera et al., 2020; Cirera & Maloney, 2017).

More broadly, mission-driven public investment can contribute to 
sustainability-oriented innovation systems (Altenburg & Pegels, 2012). 
For example, governments and international financial institutions can create 
enabling conditions for smallholder innovation in sustainable agricultural 
intensification (Hounkonnou et al., 2012) and staple crop value chains 
(AfDB, 2018). 

These efforts are promising for both high-income and low-income countries. 
However, the structure of innovation systems will be quite different when 
it comes to addressing ‘underdevelopment’ versus ‘overdevelopment’ 
(Oyelaran-Oyeyinka, 2006). Financial systems in low-income countries lack 
capacity to catalyse investment flows in financially underserved sectors and 

to innovative and novel technologies. As illustrated in 
Figure 4.3, that requires patient capital, typically drawn 
from public sources, to underwrite a portion of the 
investment risks (BP Dutt et al.).

The common element in green innovation strategies of 
low-income and high-income countries is the long-term 
goal of sustainability. That common interest means 
that technologies must be co-developed. In contrast, 
the dominant paradigm today is ‘technology transfer’, 

where technologies are developed – and the intellectual property rights 
formalized – in high-income countries, and subsequently sold to developing 
countries (BP Ghosh et al.). 

Established in the 1972 Stockholm Declaration (Principle 20), the dominant 
approach has not been successful, because the lack of technology cooperation 
has resulted in uncertainties and technological lock-ins (Ghosh et al., 2019; 
see also Box 2.1). A review of technology transfer initiatives in the energy 
and agriculture sectors showed that few go beyond knowledge exchange 
and preliminary R&D activities, to actual transfer (BP Ghosh et al.). 

Key modalities for co-development include co-ownership of intellectual 
property rights, pooling resources through innovative financial incentives, 
arrangements for risk and liability management, and multi-stakeholder 
partnerships for governance and transparency (BP Ghosh et al.). Co-
development should be preceded by inclusive consultation on governance 
arrangements, not just for terms of co-development but also for deployment. 
Co-development is particularly crucial when the technology has the potential 
to cause harm on other countries, as with geoengineering (Biermann, Oomen, 
et al., 2022; BP Ghosh et al.).
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Within the private sector, co-development is nothing new. Foreign direct 
investment enters countries in a variety of forms (Nakandala et al., 2016), 
while technology aoption follows multiple routes (Stock & Tatikonda, 2000), 
and some of them are highly collaborative. But co-development has not 
featured in international funding for development. A notable and very recent 
exception is the African Development Bank’s Alliance for Green Infrastructure 
in Africa (AfDB, 2022). 

Recommendations to enhance governments’ role in innovation:

• Increase public research and development funding to missions co-defined 
with stakeholders (industry, civil society, local communities affected, 
academia) to achieve sustainability goals. 

• Target international finance to low- and middle-income countries to develop 
and implement green industrial strategies, as well as their co-defined and 
nationally owned missions and innovation systems, especially countries 
faced with a phase-down of fossil fuel production.

• Replace ineffective technology transfer mechanisms with a new paradigm 
of ‘technology co-development’.

Incentivize active engagement in private finance 

Private finance has a critical role in bringing innovation to market. Private 
investors should engage more actively to ensure sustainable finance 
becomes the norm.

Private investors usually enter rather late in the innovation process, though 
some investors such as venture capitalists invest at earlier stages. These 
investors broadly invest through equity (ownership of a company’s shares), 
or debt (see Figure 4.3 above).

Crucially, most investment in physical infrastructure for ‘clean’, ‘green’ or 
sustainable technology is debt financed (BP Dutt et al.]. For example, solar 
and wind projects in India receive three-quarters of their financing in the 
form of debt, and one-quarter from equity (Dutt et al., 2020).

At a global scale, private investors are increasingly interested in monitoring 
the environmental, social and governance (ESG) performance of their 
investments (Amel-Zadeh & Serafeim, 2018; EF, 2020). But most investors will 
only tolerate very small reductions in returns compared to the broader market.

For example, venture capitalists who wish to invest in sustainable 
businesses look for start-ups with a solid business model that can deliver 
good performance on the ‘triple bottom-line’ of people, planet and profit 
(Bocken, 2015). Governments can contribute significantly to the viability of 
new ventures through for example regulations, subsidies, procurement and 
support for research and development (Bocken, 2015, p. Table 3; Moore 
& Wüstenhagen, 2004).
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Green bond issuances are typically associated with mature and commercially 
viable technology investments, offering returns only very slightly below those 
of the broader market (Kölbel et al., 2020, p. 562; Maltais & Nykvist, 2020). 
For bonds, the counterpart of slightly lower returns for investors is lower cost 
of capital for issuers, which is an incentive to enter the market; while the 
difference in cost of capital is very modest, it more than compensates for 
the cost of certification (Maltais & Nykvist, 2020, p. 10). The evidence thus 
suggests that however positive the trend of increasing certification may 
be, green bonds are not a promising funding source for novel or complex 
investments with high perceived risk.

Whether for equities or bonds, investors may be more passive or active in 
relation to the targets of their investment (Amel-Zadeh & Serafeim, 2018, p. 94). 
The most direct passive approach is to apply a screen to investments based on 
ESG criteria. Any investments that do not pass through the screen are excluded 

from the investor or fund manager’s portfolio. Various 
metrics and principles for innovation in Section 4.2 
are relevant criteria for an ESG screen as well. They 
link investor preferences to technological development.

Active investor engagement is much more likely 
to be impactful than passive investment (Kölbel 
et al., 2020). Higher shares of ESG assets in any 
single passive investor’s portfolio – even a sizeable 

institutional investor – will have at most a marginal impact on the economy 
as a whole (Heinkel et al., 2001; Kölbel et al., 2020; Maltais et al., 2021) 
and current ESG metrics lack both transparency and standardization 
(EF, 2020; Widyawati, 2020).

Active investors engage with the firms in which they invest, either directly 
or through shareholder initiatives. They therefore have much more power 
to transform sectors or industries that would be excluded by an ESG screen. 
Rapid action on climate change, for example, will require active engagement 
with high-emitting sectors such as steel, cement, or oil and gas (Maltais 
et al., 2021).

Such activities, driven by private actors, should be encouraged but also 
monitored and incentivized in order to ensure movement towards sustainability. 

Recommendations to incentivize active engagement in private finance:

• Financial actors and investors should engage more in active approaches 
to investing to support rapid action on climate change, especially with 
high-emitting sectors.

• Governments should provide enabling conditions for viability of sustainable 
investment at early stages of commercialization or start-up.

Ke
ys
 to
 u
nl
oc
k 
a 
be
tt
er
 fu
tu
re

Active investor 
engagement is 
much more likely 
to be impactful.



114

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

Raise adequate private finance

To raise private finance to the needed scale for sustainability investments 
in the developing world, public finance needs to ‘de-risk’ and play 
a catalytic role.

Four critical dimensions – scale, regulation, balance and risk – must change 
for emerging markets to access investments for sustainable infrastructure. 
Far more capital is needed than has been negotiated: for example, the 
USD 100 billion pledged for the Paris Agreement must be a floor rather than 
a ceiling, when trillions of dollars are needed by countries that have yet to build 
the infrastructure and energy systems to meet the developmental aspirations 
of their people (BP Ghosh & Raha). 

At COP 26, the Glasgow Financial Alliance for Net Zero (2021) announced 
that financial actors with USD 130 trillion under management are committing 
to align their portfolios and operations with net-zero climate targets. That 

exceeded the estimated amount required to achieve 
net zero over the next 30 years. The announcement 
highlighted the vast capacity of private-sector finance 
to address the climate challenge and, by extension, 
a sustainability transition. 

In contrast, government commitments fell short (Angele 
et al., 2021). Moreover, even large emerging economies 
face challenges mobilizing domestic resources. For 
example, achieving India’s stated 2070 net-zero target 
would entail an investment of USD 10.1 trillion in 2020 

prices (Singh & Sidhu, 2021). While a large part of the investment requirement 
could be mobilized through conventional sources, a significant investment 
gap of USD 3.5 trillion would remain (BP Dutt et al.).

The level of commitment from the private sector at COP 26 was new, but 
the gap between private and state investment capacity is longstanding. The 
relative decline of the public sector emerged from a decades-long intellectual 
and political trend to reduce the scope of state intervention in the economy 
(Burgin, 2012; Lobao et al., 2018; Stahl, 2021).

With the rapid expansion of renewable energy and the idea of ‘a just energy 
transition’, a third player is entering the field when it comes to cost- and 
benefit-sharing of investments – local communities (see Box 4.6). There 
are important lessons from these cases for other sustainability transitions 
that require capital investment for the distribution of returns and ownership 
arrangements.

The gap between 
private and 
state investment 
capacity is 
longstanding.
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Box 4.6 Sharing costs and benefits in just energy transitions  
(BP Muñoz-Cabré and Vega-Araújo) 
 
Annual investment in renewables is estimated to be about USD 1.6 trillion 
by 2030, under the IEA Net-Zero scenario (IEA, 2021). All those capital 
investments, many enabled with public resources, are likely to generate 
significant returns and other economic and social benefits.

Renewable energy projects have the potential to create large benefits for 
local communities. Community benefit packages appear to be key for public 
acceptability. The further expansion of benefit-sharing schemes means larger 
amounts of funds going to often relatively dispersed and lightly populated 
rural zones. This highlights the importance for communities of developing 
community action plans, where key priorities for investment are identified, 
are updated on a regular basis, and are aligned with sustainable practices. 

Benefit sharing can occur through returns boosting the local tax revenues 
and being used for local government services, mandated social investments 
by the owner in local communities, or crediting local residential electricity 
customers where the projects are based, or community ownership, which 
brings more capital into local economies and can strengthen communities 
in terms of empowerment, skills development and local regeneration. While 
the latter are found in wealthier nations, documented evidence of their use 
in developing countries is limited.

The role of government is key in ensuring that local communities can reap 
the benefits of the energy transition, including by establishing appropriate 
institutional and regulatory frameworks, and policies to promote community 
benefits. An example can be found in Scotland, where the government has 
issued good practice guidelines for community benefits, encourages online 
registration of the agreements reached and offers free advice and support 
at any stage of the negotiation with developers.

Costs include losses from transitioning away from legacy projects. In the US 
alone, customers will likely pay USD 20–25 billion yearly for utilities’ ‘stranded 
assets’ that will need to retire early to maintain the US nationally determined 
contribution (NDCs) target (Varadarajan et al., 2021). Developing countries 
have on average newer coal power plant fleets, and will take the brunt of the 
loss in a transition. 

On the other hand, the energy transition is expected to create many additional 
jobs, and thus livelihoods, beyond the locations where projects are located. 
And other benefits related to digitization could be realized: some energy 
transition technologies involve vast quantities of data (from smart homes 
to electric vehicles and beyond) that can have high value.
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For low-income countries, a key goal is to increase the amount of domestic 
credit to businesses. Using data from the World Bank World Development 
Indicators, domestic credit to the private sector is less than half of GDP 
for lower middle income and low-income countries, compared to well over 
100% for upper middle and high-income countries – the lower the national 
income level, the greater the disadvantage when it comes to mobilizing much 
needed domestic credit for investment (BP Dutt et al.). 

The lack of credit can hamper even highly promising investments. Utility-scale 
renewables in China and India are well-established and known to be 
financially viable. Yet mobilizing finance at sufficient scale to meet sustainable 
development trajectories from existing sources remains a challenge (BP Dutt 
et al.; Singh et al., 2020).

Multilateralism will have a critical role to play in scaling up private investment 
flows towards pertinent technologies in developing countries. To facilitate 
international private finance at scale, financial regulation in developing 
countries needs to be mappable to international standards. In the absence 
of international harmonization of such standards, these could hinder rather 
than accelerate capital flows. 

Therefore, central banks and financial supervisors in developing country 
jurisdictions must engage with their counterparts on multilateral fora during 
the development of regulation to ensure international harmonization. Emerging 

Photo: jia yu / Moment / GettyImages
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multilateral platforms and processes should not only bolster the capacity 
of catalytic finance interventions but also create enabling environments 
that maximize the effectiveness of financial and fiscal interventions that 
aim to direct capital towards sustainability (BP Dutt et al.).

In order to be effective, emerging sustainable finance fora must learn from 
the experience of mainstream multilateral finance processes that have been 
criticized for under-representation of developing country interests. Given that 
developing countries will be the major destinations of sustainable investments, 
in order to be truly effective, sustainable finance platforms must include 
developing countries as equal partners in shaping the global sustainable 
finance architecture. 

Recommendations to raise private finance to the needed scale:

• Multilateral climate finance institutions should substantially enhance grant 
finance, to support capitalization of catalytic instruments that help make 
available domestic credit to sustainable investments in developing countries.

• Governments should coordinate to harmonize financial regulation 
frameworks (e.g. taxonomies, disclosure standards) in developing countries 
with international frameworks. to remove barriers to mobilizing and 
accessing finance internationally.

Reduce risks to sustainability, enhance risks of unsustainability

As important as de-risking sustainable investment may be, it is equally 
important to raise the perceived riskiness – and therefore the cost of capital – 
of unsustainable investment, for example through mandates for minimum 
allocation of lending portfolios.

One key to increasing the scale of private finance for a sustainability transition 
is to alter the perceived riskiness of investments. This includes both reducing 
the perceived risk of sustainable investments and raising the perceived risk 
of unsustainable investments, for example through allocation mandates on 
lending portfolios.

While risk profiles are relatively low for well-established technologies, including 
low-carbon alternatives such as utility-scale solar and wind power production, 
they are high for technologies with a shorter track record (BP Dutt et al.). 
Private investors will avoid risky projects, unless the prospects for profit are 
high enough to justify the extraordinary risk.

The transition from novel and high-risk technologies to potentially profitable 
technologies – between early-stage technology and product development in 
Figure 4.3 – results in high potential combined with lack of investor experience. 
That can lead to overinvestment and a financial bubble (Perez, 2002). 

Arguably, this is the phase for some renewable energy technologies (BP Muñoz 
Cabré & Vega Araújo), triggering some concern that a ‘green bubble’ might Ke
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be emerging (Jones, 2021). The prospect of a bubble is not, in itself, a barrier 
to transformation, but bursting bubbles often lead investors to be excessively 
cautious. Governments can take measures to ensure that investment continues 
to flow to viable projects if a green bubble were to emerge and burst.

Investors can view projects as risky for reasons other than uncertainty over 
new technologies. For example, nature-based solutions are highly tailored 
to particular environments and are expected to yield benefits only over 
long timescales. Moreover, as they typically involve multiple actors and 
beneficiaries, they may require novel and complex governance structures, 
which can increase the perceived riskiness of the projects (BP Barquet & 
Green; McQuaid, 2019).

Investors also consider the policy environment in their assessment of risk. 
If they question the stability or degree of enforcement of the incentives for 
green investment (or disincentives for non-green investment), then they may 
be hesitant to invest. Doubts may arise if there are economic actors who feel 
they may be harmed by a policy and who are powerful enough to successfully 
lobby to block action or to direct policy in ways that benefit themselves 
(Altenburg & Pegels, 2012, p. 13; Geels, 2014; Lockwood, 2015).

The inevitable complexity of the real-world environment in which policy plays 
out can impede effective implementation (see Box 4.7).

BOX 4.7  Carbon leakage and other problems (BP Olsson & Dawkins)
 
Cross-border ‘carbon leakage’ can be illustrated within the EU. Industrial 
emitters within the EU, who sell their products on global markets, can 
lose market share to non-EU companies not subject to the EU Emissions 
Trading System, resulting in negligible net emission reductions and reduced 
competitiveness of EU firms. 

The initial EU policy response was to distribute carbon dioxide allowances 
for free to firms at risk of carbon leakage, which did little for the climate. In 
future, carbon leakage is set to be addressed via a carbon border adjustment 
mechanism; that is, a carbon dioxide-based tariff on imported goods. In 
the process, the initial policy recommendation – to internalize the cost of 
environmental harm through trade in emissions permits – ran into real-world 
implementation challenges that undermine confidence in the effectiveness 
of policy.

However, this solution to an EU policy challenge is highly contentious as 
a unilateral measure. Carbon leakage would not be an issue if consumption 
lifestyle emissions were taxed or mitigated within the EU. Instead, the focus 
is on production emissions – for example, from China – for making goods 
that Europeans want. As the EU exempts private jets or private yachts from 
emissions controls, the policy’s concerns over carbon leakage are a stark 
contrast with uncompromised lifestyles (see Section 4.1).
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Many low-income countries cannot de-risk financially underserved sectors 
and technologies. To overcome this barrier, risks can be pooled across 
countries and then de-risked through a common fund. Proposals such as those 
for a Global Clean Investment Risk Mitigation Mechanism (GCI-RMM) could 
address this gap. The GCI-RMM is envisioned to operate on the principle of risk 
pooling across projects and across countries. Its design could achieve further 
reductions in the cost of de-risking (Ghosh & Harihar, 2021).

As important as de-risking sustainable investment may be, of equal importance 
is raising the perceived riskiness of unsustainable investment, including 
capital costs. As noted earlier, private-sector financial institutions are looking 
to systematically invest in low-carbon investment opportunities. While 
such an organic shift in capital allocation priorities is welcome, regulators 
can accelerate the shift towards sustainability. Mandates for a minimum 
allocation of lending portfolios of banks and non-bank financial institutions to 
SDG-compliant activities, as well as for institutional investors such as pension, 
insurance, and mutual funds to invest a minimum portion of their portfolios in 
sustainable assets could be considered by financial regulators (BP Dutt et al.).

Recommendations to reduce risks to sustainability and enhance risks 
of unsustainability:

• Governments should reduce investor risk by providing a stable policy 
environment with long-term goals set in key areas of sustainability. 
International agreements are an effective way of setting shared long-term, 
binding goals.

• Governments and international financial institutions should consider 
joint de-risking initiatives to meet the sustainability investment needs 
in low-income countries and emerging markets, where domestic credit 
to the private sector is insufficient.

• Educate investors on novel and emerging sustainability technologies 
and solutions, to enable accurate assessments of risk.

• Regulators should consider mandates for minimum allocation of lending 
portfolios to sustainable assets, in order to enhance the perceived risk 
of unsustainable investment portfolios.

 
By taking actions in these areas and embarking on the three overarching shifts, 
societies can actively design better futures. Many of these actions will not 
deliver immediate benefits for the planet, people or their prosperity – other 
measures are needed for that. We believe, however, that they have systemic 
importance by unlocking progress across sectors and that, if seeded now, they 
will have transformative effect.
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Highlights
 
The institutions and governance system built for the challenges 
of the past might very well have created some of the challenges 
of the present. The structural barriers of policy incoherence, 
weak multilateralism and lack of accountability must be decisively 
tackled to enable effective action on redefining humans’ 
relationship with nature, ensuring lasting prosperity for all, and 
investing in a better future.

With more actors and stakeholders participating in global 
governance today, many more routes are available to taking 
action. However, conflicts of interest and uneven power 
relationships must also be recognized.

Governments and international organizations must make their 
policy mixes coherent and consistent towards sustainability 
goals, in order to increase incentives for action, by adopting 
new practices and tools for more integrated and systemic 
policymaking.

The gap in trust and solidarity between countries acts as 
a barrier to new agreements, to raising ambition and to 
accelerated national implementation. Opportunities exist to 
renew multilateralism, to more effectively tackle environment 
and development crises and to rebuild solidarity: developing 
multilateral responses to chronic risks, replacing technology 
transfer with a new paradigm of ‘co-development of technology’, 
and setting norms for the global financial system.

Countries, companies and citizens have to be held accountable 
for their actions and their inaction. We need new imaginative 
mechanisms for nurturing constructive accountability, which 
incentivizes and leads to bold action and change, rather than 
threatens and leads to pre-emptive action and reduced ambition.

 
To achieve this environmental goal will demand the acceptance of 
responsibility by citizens and communities and by enterprises and 
institutions at every level, all sharing equitably in common efforts. 

– 1972 Stockholm Declaration, Preamble
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A range of actions can be taken immediately to redefine humans’ relationship 
with nature, ensure lasting prosperity for all, and invest in a better future, as 
discussed above. However, these actions and other large-scale shifts have 
been and will continue to be hindered from reaching their full effect unless 
structural barriers in our institutional and governance systems are tackled.

Above all, we must ask ourselves: Do we have the rules, norms and institutional 
structures fit for purpose for the 21st century, to ensure progress in human 
development for all, equity in access to resources, sustainability for nature now 
and for future generations, and justice for the most vulnerable? The institutions 
that were meant to solve the challenges of the past might very well have 
created the challenges of the present. The structures that intermediated 
finance, technology and power after the Second World War, and particularly 
after the end of the Cold War, may no longer suffice to respond to the needs 
of hundreds of millions still without the basics – sufficient income, food, 
healthcare, water or energy. 

Moreover, the aspirations of an emerging global middle class will have to be 
met with systems of production and consumption vastly different from what 
the world has known so far, even as we struggle to reduce inequality and 
various forms of discrimination, including gender disparities. Beyond the 
rhetoric, countries, companies and citizens have to be held accountable 
for their actions and inactions; governments must make their policy mixes 
coherent and consistent towards sustainability goals; and multilateral 
institutions have to be reformed to renew trust in global cooperation and 

ensure resources are provided to those who lack 
access to financial markets, banks and other ‘big 
finance’ entities. 

Considering these structural barriers today requires 
understanding that the institutional context has 
changed since the 1972 Stockholm Conference. 
At all levels of society, a broad shift has taken place, 
from ‘government’ to ‘governance’ (Rosenau, 1992). 
A growing range of actors – companies, financial 
institutions, civil society organizations – now participate 
in governance. 

This shift is clear at the global level, where relatively 
centralized and single multilateral institutions have 
morphed to a state of polycentric governance (Ostrom, 
2009, 2012) and regime complexity (Abbott, 2012; 

Biermann & Kim, 2020; Bulkeley et al., 2014; Keohane & Victor, 2011), in which 
multiple stakeholders take part. Global climate governance is most indicative 
of this shift, with an abundance of partnerships and initiatives (see Figure 5.1), 
as well as other governance domains, such as biodiversity, chemicals, ocean 
and the SDGs domain at large. 
  
Today, a complex network of actors and institutions interact with different 
sources of agency and legitimacy, including voting power, legislative power, 
financial resources, business influence, innovation capacity, consumer 

At the global 
level, relatively 
centralized and 
single multilateral 
institutions 
have morphed 
to a state 
of polycentric 
governance.
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Figure 5.1

Actors in environmental global governance
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and academia

Non-governmental/
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Public sector Private sector Civil society

Source: adapted from Future of Climate Cooperation (2021).
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pressure and discursive power. On the positive side, this means many more 
opportunities and routes are available to accelerate global action than through 
multilateral institutions and agreements alone. 

However, the shift from multilateralism to ‘multistakeholderism’ in global 
governance (Gleckman, 2018) means that there can be deep incoherence 
between conflicting interests, as well as unevenness of power and influence 
between corporate-commercial actors and local-civic voices (see e.g. (Canfield 
et al., 2021; Gleckman, 2018; Manahan & Kumar, 2021; Sapinski, 2015). Amid 
these parallel and connected shifts, states have continued to be, and must 
be, central actors that shoulder unique responsibilities and powers to shape 
voluntary action, at the national and global levels (Betsill et al., 2020; Giessen 
et al., 2016; Mazzucato, 2015). 

In the same way, for transboundary environmental issues, multilateral 
environmental agreements (MEAs) continue to be the core means to 
regulate and set norms for conduct. Despite the high number of MEAs, their 
effectiveness in closing the action gap has been limited (Box 2.1). 

In stark contrast to the evolving nature of environmental risks, environmental 
treaties are often segregated by topic, sector and geographic divisions 
that create fragmented and diffused governance structures – leading to 
overlapping and conflicting negotiations (Azizi et al., 2019). Inadequate 
coherence and coordination for a functional division of tasks may result in a lack 
of transparency and accountability across institutions.

Photo: Pavliha / E+ / GettyImages



125

5.1 Policy coherence: ensure 
stronger and more consistent 
incentives for action 
No action for sustainability, however well intended, will succeed if it is 
undermined by unresolved goal conflicts and policy incoherence. Many 
new approaches for more integrated and systemic policymaking are ready 
for use, to tackle policy incoherence at international and national levels and 
thereby ensure strong and consistent incentives for target groups to take 
accelerated action.

Why have we not seen more action in all the areas discussed in Chapter 4, 
given that we know the need and that many of the proposed actions can lead 
to multiple benefits? The simplest explanation is that incentives to act have 
not been strong enough. Without strong incentives, individuals are not making 

more sustainable consumption choices, companies 
are not adopting more sustainable business models, 
and governments are not investing more in the 
sustainability transition. 

Weak incentives, in turn, can be explained in two ways: 
insufficient ambition and incoherent or conflicting 
incentives. For example, incentives from a given 

policy instrument may not be strong and compelling enough to transform 
behaviour. For example, a recent review of 37 studies on the effects of carbon 
taxes and emission trading schemes found that these instruments had only 
reduced emissions by 0–2% per year (Green, 2021), compared with the 6–7% 
reduction target required as per UNEP (UNEP, 2020). The scope of and price 
level resulting from these instruments in terms of resetting incentives were 
not sufficient to trigger deeper change. In other words, the policy instruments 
were not sufficiently ambitious – which is particularly problematic in the case 
of high-income countries, given the principle of common but differentiated 
responsibilities and capacities.

The corollary to insufficient ambition is that target groups may be faced with 
incoherent and conflicting incentives from the totality of the policy mix. 
In other words, taken all together, our economic growth policies, trade and 
industrial policies, environmental policies, etc., conflict with each other or 
exist in a vacuum, without dovetailing together. Chapter 4 identified several 
examples, e.g. agricultural subsidies that particularly benefit animal food 
products over plant-based foods (BP Verkuijl et al.) and legal frameworks that 
disincentivize remanufacturing products and using waste as a resource (BP 
Lindahl & Dalhammar). 

Other examples of instances where environmental goals and policies co-exist 
with environmentally harmful subsidies include those for fisheries, pesticides 
and fertilizers, and fossil fuels – where reduced costs for an industry undercut 
goals of marine protection, ecosystem and species preservation, and land Im
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Incentives to 
act have not been 
strong enough.
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use conservation. A recent assessment showed that environmentally harmful 
subsidies amount to at least USD 1.8 trillion a year, or about 2% of global GDP 
(Koplow & Steenblik, 2022b). That total is almost three times the level of global 
climate finance in 2019 – 2020 (Climate Policy Initiative, 2021) and 18 times the 
Paris Agreement goal to mobilize USD 100 billion per year by 2020 for climate 
action in countries that need support. 

Another example is the failure to use economic stimulus spending as 
a means to achieve sustainability objectives. The Oxford Economic Recovery 
Observatory estimates that, by early April 2022, only 31% of global Covid-19 
recovery spending can be considered ‘green’ (Oxford University Economic 
Recovery Project, 2022). Looking at government spending related to the 
energy sector during the Covid-19 pandemic, support that promotes fossil 
fuels has so far well exceeded that for renewable and other energy sources 
in major economies (Figure 5.2).  
 
What can be done to tackle this structural barrier, by national governments 
and international organizations alike?

Most research on policy coherence and integrated policymaking finds that 
a critical factor is political will (Nilsson & Persson, 2017; Persson & Runhaar, 
2018). Policy design derives from the political priorities that leaders set. For 
example, low unemployment as a key political goal may lead governments 
to support environmentally harmful industries in the short term to avoid job 
loss, unless environmental goals are similarly prioritized and smart synergies 
actively pursued. Similarly, a transformation towards sustainability involves 
not just governments promoting sustainable choices and investments, but also 
demoting unsustainable choices and investments (see Section 4.2 and 4.3) – 
decisions that can be politically challenging. 

An important step forward would be to recognize that what is technically 
referred to as ‘policy coherence’ (for example, under SDG target 17.14) is often 

more appropriately referred to as ‘political incoherence’. 
It stems from perceived goal conflicts and cannot 
be easily ‘managed’ away, but needs to be resolved 
at a political level (Brand et al., 2021). 

An example are European exports of fat-filled milk 
powder to West African countries. Indirect subsidies 
on the product encourage overproduction and low 
prices for farmers in Europe. This has toughened 
competition and severely impacted smallholder 
farmers in Africa and stalled development of local 
dairy production industries. There are three objectives 

to address here: food security in West Africa, the modernization of West 
Africa’s dairy industry, and the need to find a market for dairy products that 
cannot be sold in Europe. The technical solutions to these questions require 
political decisions about priorities to be taken (Brand et al., 2021). In several 
cases, goal conflicts can be overcome through smart policy design and 
compensatory measures.

Goal conflicts 
can be overcome 
through smart 
policy design and 
compensatory 
measures.
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Fortunately, there are several ways forward to reducing political/policy 
incoherence, to ensure strong and consistent incentives for action towards 
sustainable development. A first, basic step is to encourage more open debate 
on genuine and resolvable goal conflicts, to ensure they are not wilfully 
avoided or unintentionally ignored (Wong & van der Heijden, 2019).

Second, we must set up effective organizations that radically improve 
coordination and collaboration, between government departments and 
between UN agencies, to handle ‘nexus’ issues in an integrated and systemic 
way. For example, discussions on the impact of climate change on human 
health, migration and resilience of infrastructure take place at different 
platforms, such as the UN Security Council in New York City, the Human Rights 
Council in Geneva, and UNEP in Nairobi; policy coherence requires alignment 
of policy objectives, deliberate conflict checks and coordination on measures 
to achieve outcomes for all stakeholders, in all of these places. The need for 
coherence will rise with increasing impacts of climate change, which serve to 
push and merge predefined governance mandates of multilateral institutions.

Third, a range of analytical and process tools can support more integrated 
and systemic policymaking and to reduce policy incoherence. The SDGs 
have inspired a new wave of science-based tools to help decision makers 
think systematically about how different policy proposals and interventions 
could avoid trade-offs between goals and instead maximize synergies across 
many goals (Allen et al., 2021; Bennich et al., 2020); examples include the 
SDG Interlinkages Analysis & Visualisation Tool, the SDG Synergies tool, 
and the EnablingSDGs tool. Their value often lies in the process, which enables 
policymakers and stakeholders to reflect and expand their perspectives. Im
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Figure 5.2
Government spending in energy sector during COVID-19 pandemic (2020 – 2021)
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Another innovative stream of policy analysis approaches looks at how positive 
tipping points can be triggered and how change can become self-reinforcing, 
through positive feedback loops, leading to more systemic and transformative 
change (EEIST, 2021; Lenton et al., 2022; Sharpe & Lenton, 2021). An important 
element here is to broaden the focus from monetizing costs and benefits 
of a given action, to assessing wider risks and opportunities from both action 
and inaction.

Finally, we must recognise the political economy of ambitious policy change 
and ensure that procedures for consultation and participation create a level 
playing field for different interests and voices to be heard. Deep-seated 
goal conflicts and persistent policy incoherence can be traced back to interest 
groups that actively maintain them. As communities, nations and regions get 
locked into technologies, infrastructure, economics and politics (Erickson 
et al., 2015; see Section 3.3), interest groups have an incentive to mobilize and 
preserve certain goals and instruments. Some groups have disproportionate 
influence (Franta, 2021; Oreskes & Conway, 2011), and as we note in Section 
3.3, future generations may have no influence. Ensuring fair participation and 
transparency of procedures is therefore key to tackling policy incoherence. 

For transformative action on the planetary crises we face, the question should 
be how synergistic policies can be designed and how self-accelerating change 
can be triggered, rather than what the optimal solution at a given moment 
might be. A zero-carbon transition – implicit in any scenario that stabilizes 
atmospheric concentrations and temperatures – will involve wider changes in 
the structure of the economy, behaviours, and the nature and composition of 
industry and infrastructure. For these changes to yield social, environmental 
and economic dividends to the public, an integrated approach will be essential. 
To sum up, goals agreed in the face of a global threat should be based on 
science, risk and precaution, and they demand transformative rather than 
marginal change.

Recommendations to tackle the barrier of policy incoherence:

• Incoherent policies with a bearing on sustainability goals must be better 
mapped, analysed and addressed, by many societal actors, to unlock 
effective action. 

• National governments and international organizations should only use 
integrated and systemic approaches to policymaking. They should use tools 
for systematically analysing SDG interlinkages (synergies and trade-offs), 
apply wider system boundaries and extended timescales to account for 
future generations, and use frameworks for sequencing policy interventions 
to trigger positive tipping points.

• National governments and international organizations should set and enforce 
higher standards for transparency and public participation in the procedures 
for policymaking, to enable multiple perspectives on the resolution of goal 
conflicts and pursuit of synergies. This includes perspectives of future 
generations.
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5.2 Solidarity: foster renewed 
multilateralism
The gap in trust and solidarity between countries acts as a barrier to new 
agreements, to raising ambition and to accelerated national implementation. 
Opportunities exist now to renew multilateralism, to more effectively tackle 
environment and development crises and to rebuild solidarity: developing 
multilateral responses to chronic risks, replacing technology transfer with 
a new paradigm of ‘co-development of technology’, and setting norms for 
the global financial system.

The year 1972 marked the birth of environmental and sustainable development 
multilateralism and diplomacy (Chasek, 2020). The Stockholm Declaration 
envisioned a large and bold programme of multilateral cooperation, with the 
establishment of UNEP as a central piece. 

Behind this push was the recognition that environmental challenges with 
transboundary dimensions needed collective action and governance platforms 
across countries. Equally, for development to not be compromised and burdens 
to be shared equitably, solidarity was to be bedrock of cooperation, centred 
around ‘supporting measures’ of financial support, technology transfer and 
capacity building (see Box 2.1). 

There was another imperative, namely that cooperation on sustainable 
development could foster peace and security, even as Cold War tensions 
continued (BP Michel) and the process of decolonization remained incomplete. 
It would be fair to say that many of these imperatives remain salient today and 
that some have even grown in prominence. 

Without solidarity, it is unlikely that multilateral 
platforms will become effective or new mechanisms 
for finance or technology will gain trust, given the 
failures in converting many promises to action over 
the past half century. Unless solidarity increases and 
multilateralism is strengthened, many of the actions 
proposed in Chapter 4 will not be impactful, for all 
stakeholders.

A single institution need not have the capacity to 
perform all functions and contribute to the long-term 

sustainability of complex regulatory systems (Ghosh, 2011; UNDP, 2017). 
Instead, complex environmental challenges could be confronted through a 
functional division of tasks (UN General Assembly, 2017; UNDP, 2017). 

A rich structure of multilateral cooperation and institutions has been built 
since 1972, but cooperation mechanisms have not been strong enough to set 
us on a path towards achieving the SDGs, themselves defined in multilateral 
processes. There are exceptions and success stories, most notably the 
multilateral cooperation on phasing out ozone-depleting substances and Im

pr
ov
in
g 
co
nd
iti
on
s 
fo
r c
ha
ng
e

Cooperation 
on sustainable 
development 
could foster 
peace and 
security.



130

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

agreements to increase marine protected areas (Section 2.1). However, several 
weaknesses remain that cut across environmental regimes and domains:

• Fewer binding agreements: the tendency over time to move from ‘hard law’ 
approaches to ‘soft law’ (Abbott & Snidal, 2000), culminating in ‘governance-
by-goals’ with the SDGs (Kanie & Biermann, 2017), which has recently been 
assessed to have had very limited impact (Biermann, Hickmann, et al., 2022).

• Growing fragmentation: a lack of coordination across environmental regimes, 
creating ambiguities and loopholes (Hickmann et al., 2020; UN General 
Assembly, 2018).

• Poor delivery of supporting measures: insufficient funding of financial 
mechanisms operating under environmental regimes and core funding of 
international institutions (see Box 2.1), especially in light of differentiated 
responsibilities of richer and poorer countries. 
 
Although multilateralism can be considered a potentially more efficient and 
legitimate means towards enhanced human development and security (Ghosh, 
2020) through global cooperation, today the premise of multilateralism is itself 
at risk, as weak multilateralism has allowed for rising human insecurity and 
breached planetary boundaries – and eroded confidence in multilateralism 
even further (BP Ghosh & Raha). 

A structural challenge is the persistence of coloniality in global institutions 
and the lack of priority on justice and equity between countries. International 
regimes that seek to develop frameworks of common responsibility to act 

Photo: Entienou / E+ / GettyImages
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without defining resources as common goods (BP Mallya & Raha) perpetuate 
historical exploitation and weak action in developing countries. These 
issues are reflected in the design of climate finance and technology transfer 
instruments, which limit solidarity and confidence in multilateralism.

These weaknesses have resulted in a lack of trust between parties and 
weakening of incentives to act collectively, not least between the Global 
North and South. This gap in trust and solidarity acts as a barrier to new 

agreements at the international level, and dampens 
raising ambition and national implementation of 
commitments. To close this gap in trust, parties must 
fulfil past and existing commitments, to unlock ambition 
and action in new and emerging areas. 

To build solidarity from the bottom up, it is also critical 
to enhance legitimacy and trust in the multilateral 
system in the eyes of people. There is today an ‘elite–
citizen gap’, where citizens consistently have less 
confidence in international organizations than elites 

do – across countries and across international organizations (BP Dellmuth 
& Fornborg). Episodes such as Brexit, street protests against international 
economic institutions, and the rise of populism suggest a possible divergence 
in views of global governance between political and societal leaders on the one 
hand and the general public on the other. 

A common argument purports that today’s elites, as the main winners of 
globalization, are out of touch with ordinary citizens, who bear the brunt 
of its burdens (Dellmuth & Tallberg, 2021; Rodrik, 2018). The alleged result 
is a significant political disjuncture, as well as a major obstacle to effective 
and democratic global cooperation. Public trust is critical for member states 
to empower and entrust the multilateral system.

Against this backdrop of gap in trust, we see three avenues forward to renew 
multilateralism and rebuild international solidarity.

Multilateralism is necessary for managing chronic risk. As new forms of 
international cooperation emerge, we must focus on chronic risks outcomes 
that all countries would want to avoid, our ‘common aversions’ (Ghosh, 2020). 
We all have an interest in avoiding new pandemics, climate change-induced 
extreme weather events, and a collapse in agricultural output (Adams 
et al., 2021). 

Renewed drive for collective action can come from the way we organize 
multilateral institutions to respond to shocks, as a form of de minimis 
multilateralism (BP Ghosh & Raha). Private and national interests are not 
adequate for resolving collective challenges of such scale. We need global 
and just solutions to global problems, even if these require structural change 
in existing paths for decision-making.

The communal platforms we have – the UN, formed in the aftermath of World 
War II to avoid another such calamitous conflict; the G20, founded in 1999 Im
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in response to global economic crises; and others – need to regroup now 
and explore ways to ‘prevent environmental crises of planetary scale and 
significance’ (Ghosh, 2020; BP Ghosh & Raha). Box 5.1 offers concrete ideas 
to build resilience to climate risk, in view of vulnerability and equity. 

Box 5.1 Multilateralism for chronic risks – concrete ideas (BP Ghosh & Raha)
 
A Climate Risk Atlas for Developing Countries, covering critical vulnerabilities 
to extreme weather events such as floods, droughts and cyclones, coastal 
degradation, heat and water stress, and crop loss at a granular level, should 
be a priority for multilateralism structured around chronic risks. 

The Atlas should draw inputs from agencies such as the UN Framework 
Convention on Climate Change (UNFCCC), the UN Office for Disaster Risk 
Reduction (UNDRR), the UN Convention to Combat Desertification (UNCCD), 
CBD, UNDP and UNEP, as well as official banks and insurance and reinsurance 
companies. It should be formalized through intergovernmental processes and 
linked to national and subnational disaster risk reduction plans of countries, and 
international bodies like the Sendai Framework for Disaster Risk Reduction and 
the Coalition for Disaster Resilient Infrastructure (Mohanty & Wadhawan, 2021). 
The data from the Atlas should feed into a Global Climate Risk Index.

Moreover, a series of overlapping and related shocks – such as a combination 
of cyclones, landslides, drought and crop losses – could overwhelm insurance 
firms. As seen during the Covid-19 pandemic, even the richest countries can 
slide into financial and institutional crisis when faced with shocks of a certain 
magnitude compressed into a shorter time frame. 

A multilateral mechanism – a Global Resilience Reserve Fund – for countries 
with varying levels of vulnerability to pool their risks to climate shocks to avert 
common disaster would partially overcome this challenge, given that different 
countries face different kinds of climate risks. By pooling risks, the peaks of 
risk curves could be lowered for each country. Such a fund could be based 
on a voluntary allocation of a share of a country’s Special Drawing Rights 
(SDRs) in the International Monetary Fund, and be drawn on only for disasters 
above a certain threshold. Such a mechanism should not replicate the structural 
inequities inherent to economic institutions regarding decision-making, voting 
and veto rights, and conditioning of withdrawals to political measures like 
structural adjustment.

The compelling motivator of common aversions could also spur action for 
industrial decarbonization. Industries, irrespective of their location and sector, 
require a holistic check to determine the extent to which they contribute to 
sustainability objectives, and a restructuring of industrial production to balance 
economic growth and sustainability of ecosystems. Multilateral solutions 
could revise industrial standards for products and processes, create measures 
to limit adverse impacts to countries’ competitiveness, and avoid both tariff 
(e.g. unilateral carbon border adjustments) and non-tariff (technical standards) 
barriers that may restrict trade. 
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Multilateralism is also required for the co-development of technology. 
Another practical approach to rebuilding solidarity is to narrow the technology 
divide. Out of approximately 3.3 million patent applications received globally in 
2020, only 0.1% came from low-income countries, while almost 97% came from 
high-income and upper-middle income countries combined (World Intellectual 
Property Organization, 2021). 

Technology and innovation are key to sustainable development, and vice 
versa: sustainable development is both a planetary need and can be vital for 
boosting economic competitiveness and dynamism, in order to bring benefits 
from the opportunities that a greener economy would bring. By corollary, if the 
technology gap widens and poorer economies fall further behind, sustainable 
development would be unlikely to get political support. A current example 
is vaccine inequality against the backdrop of the Covid-19 pandemic (see 
Box 2.2): the failure to share or transfer lifesaving technologies today increases 
the distrust of technologies to counter far more severe shocks from the climate 
crisis – the de facto assumption is that these will end up excluding the poor 
and vulnerable.

Multilateralism as a form of inclusive governance cannot emerge without 
ushering a shift in the still ineffective and one-sided status quo of technology 
transfers. A standard means of implementation in environmental regimes 
and established in the 1972 Stockholm Declaration (Principle 20), ‘technology 

transfers’ are plagued by colonial challenges of 
inflexible patent norms, limited financing, and political 
will of the Global North to support the actual transfer 
of knowledge or production capacities for low-cost 
manufacturing of agricultural, energy and health 
technologies to the Global South (BP Ghosh et al.). 

As argued above (section 4.3), a key proposition 
for renewed multilateralism is technology 
co-development and inclusive governance over 
transactional transfers (BP Ghosh et al.). There is 

a need to reduce the technology divide and gaps in access for emerging 
technologies of the future. Some measures required include creating ease of 
licensing and co-ownership of intellectual property rights, pooling resources 
through innovative financial and non-financial incentives, and managing risk 
and liability to ensure local adaptation in developing countries. ‘Sustainability 
measures’ are not sustainable if they widen the technology gap; we must 
enable sustainable development to a shared path for all.

Finally, multilateralism is required for orienting financial systems to 
sustainable development. As discussed in Section 4.3, increased and 
redirected public and private finance is crucial to boost investment in 
sustainable development. The funding needs are particularly big in the Global 
South, where little of the private financial flows are going, where domestic 
public funds are limited and where multilateral public funds have fallen short 
of promises (BP Dutt et al.). Multilateral cooperation and institutions have 
several roles to play in reorienting financial systems to better serve sustainable 
development. Im
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First, delivering late on the climate finance goal of mobilizing USD 100 
billion by 2020 will be important to rebuilding trust generally in international 
cooperation on climate change. Second, as previously discussed, concessional 
finance support to developing country parties is necessary as a form of 

catalytic finance, to plug the existing finance gaps. 
A further measure could be to develop a global risk 
mitigation mechanism, to reduce the cost of de-risking 
investments. 

Third, financial regulation and standards need to 
be harmonized for sustainable finance. Traditionally, 
Global South interests have not been well represented 
in such initiatives and fora but should be included 
as equal partners in shaping the global sustainable 
finance architecture (BP Dutt et al.).

Multilateralism 
plays an important 
role for equity and 
justice, as well 
as for directing 
investment.

Photo: Artur Debat / Moment / GettyImages
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A new opportunity for the multilateral system will be to operationalize the 
‘climate consistency goal’, i.e. Article 2.1(c) of the Paris Agreement, to make 
‘finance flows consistent with a pathway towards low greenhouse gas 
emissions and climate-resilient development’ (Zamarioli et al., 2021). This 
goes beyond a specific funding target and requires the multilateral system 
to set norms for the financial system to follow (see Box 5.2).

Box 5.2 Making sustainability a norm (Source: BP Desai) 
 
How will this ‘greening’ of market-based investment flows move from ad 
hoc voluntary initiatives to working practices that are considered normal 
by investors and fund managers? Such value-framed conduct, for instance, 
avoiding investments in activities based on child labour, is common today.

The most standard working practice is the pursuit of profit. This motivation 
can be influenced by fiscal measures that reflect externalities through taxes 
and subsidies and hence shape the prospects of profit. With the risks of 
climate change looming large in public consciousness, carbon pricing is 
an important example. 

But unilateral moves in this direction can affect the competitiveness of a 
country’s producers if they are not part of an agreed global norm. Hence, some 
measures would help to change what is normal in the world of global finance: 
global agreements where possible, clearer methodologies for measuring the 
costs and benefits of externalities, and support to poorer countries that may 
face serious short-term costs if they were to do this.

The working practices of financial firms are shaped by shareholders and 
investors, and a systematic effort to build an ethic of social and environmental 
responsibility amongst people can increase the pressure on profit seeking 
financial intermediaries to incorporate this ethic in their working practices.

Reorienting the working norms of private financial institutions will be a long 
haul. This is where Multilateral Development Finance Institutions, aid agencies 
and sovereign welfare funds can accelerate adoption of sustainability standards 
by making sustainability norms a condition for their own activities and, more 
importantly, for co-financing operations.

Today, providing resources for sustainability looks like a form of forward-looking 
venture funding. But if pursued systematically it could become the norm, as, 
for instance, the funding of internet-based activities has become, after starting 
as a high-risk venture operation in the 1990s. 

In the immediate future, this normalization of sustainability criteria in financial 
operations may only be accepted in climate mitigation activities. But with 
coordinated multilateral persistence, it can extend to other areas such as water 
conservation, biodiversity protection, air quality improvement and more, to keep 
our activities within the planetary boundaries discussed above.
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Multilateralism continues to play an important role for equity and justice. It plays 
an essential role for inclusive participation in global decision-making, in the 
context of groupings of major economies and powers. It also plays an essential 
role in directing funds to places where private capital is not invested. 

At the same time, calls for enhanced justice within and through multilateral 
institutions are intensifying. In today’s polycentric governance landscape, 
conscious effort needs to be made to recognize the role of and to empower 
non-state parties, particularly civil society institutions. Greater participation 
and empowerment of civil society can bridge the gaps in trust between citizens 
and global governance institutions, as well as promote accountability and 
transparency.

Recommendations to foster renewed multilateralism:

• International organizations, in collaboration with national governments, 
should develop new ways of communicating about procedure and 
performance to build trust with citizens, and engage specifically 
with sceptics. 

• New multilateral initiatives and mechanisms should be developed for dealing 
with chronic global risks and especially for protecting the vulnerable who 
lack social safety nets.

• A new paradigm of ‘technology co-development’ should replace ineffective 
technology transfer mechanisms; Stockholm+50 should provide a first UN 
platform for exploring it.

• Multilateral institutions should use their norm-setting power to make 
sustainability a customary practice for private finance and international 
harmonization efforts of financial regulations, and standards for sustainable 
finance should be inclusive of developing countries.

• High-income countries should deliver on climate finance goals as an 
essential means of rebuilding trust.

5.3 Accountability: 
ensure a culture of 
accountable promises 
Filling the accountability gap could yield benefits within existing environmental 
regimes, by improving their effectiveness, but also building trust across 
regimes, as successes in one issue area raise confidence in others. We must 
ensure constructive accountability, which incentivizes and leads to bold action 
and change rather than threatens and lead to pre-emptive action and reduced 
ambition. We need to make goals and targets matter and have value.
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Weak accountability is emerging as a third important structural barrier, 
50 years after the birth of environmental multilateralism. Despite much 

progress by states on agreeing to global environmental 
targets, the track record on achievement is poor 
(Figure 2.2). The follow-up and review mechanisms 
for the SDGs are generally seen as weak and not 
enabling states to be held accountable, neither 
at international level or domestically (Campaign 
for a Decade of Accountability for the SDGs, 2021; 
Å. Persson et al., 2016). 

Compliance remains a concern, with the proliferation 
of MEAs. Inadequate investment in the capacity 
to ensure effective compliance at the national and 
subnational levels and an inability to assure timely 
legal redress at the international level has undermined 
confidence in multilateralism. Existing accountability 

mechanisms, typically in the form of submitting national reports, have not 
compelled action, and the UN institutions receiving the reporting have 
not had the mandate to take more action.

A parallel trend, since around 2015, has been the proliferation and groundswell 
of multi-stakeholder cooperative initiatives, partnerships and pledges 
announced outside of the legally binding agreements, under several domains 
(climate, biodiversity, oceans, SDGs). They take diverse forms, some of which 
are target-based with various degrees of measurability (e.g. targets, pledges, 
campaigns, declarations, principles) and some of which are collaborative 
(e.g. networks, alliances, coalitions, partnerships; Future of Climate 
Cooperation, 2021). For example,

• The UNFCCC Global Climate Action portal, which started in 2014, 
now features over 26 000 individual actors and more than 150 cooperative 
initiatives; however, only 60 of these had reported on progress by 2021.

• The SDG Partnership Platform lists more than 6200 voluntary commitments 
and multi-stakeholder partnerships, and it remains unclear how many have 
reported progress.

• The CBD Action Agenda lists 343 pledges and 129 partnership initiatives, 
and again, it is unclear how many have reported progress.
 
In addition to these partnerships, the UNFCCC COP26 saw the announcement 
of several pledges involving both states and non-state actors, on methane 
emissions, deforestation, phasing out coal and ending international fossil 
fuel finance (UK Presidency, 2021). With the exception of the Breakthrough 
Agenda for advancing key clean energy technologies, few of these had details 
on follow-up and progress tracking. 

A third trajectory has been at the level of individual non-state actors – 
companies, cities, organizations. They have committed to a proliferation 
of ‘net zero’ climate targets, as well as targets for nature. So far, for the 
net-zero climate-related goals, very few of these targets are clearly 
associated with accountability mechanisms (Figure 5.3). This holds across Im
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actor categories: national government, regional government, city government 
and large companies. Independent analysis has shown that several companies’ 
targets do not yet meet rigorous standards (New Climate Institute, & 
Carbon Market Watch, 2022). The Science-Based Targets Initiative and the 
Science-Based Targets for Nature are examples of non-profit organizations 

assisting companies that are striving for climate and 
sustainability goals – while the will to act is obvious, 
accountability again remains a challenge. 
 
While long known as a problem in global environmental 
governance, the lack accountability is increasingly 
being called out by a range of actors: from citizens 
and youth taking governments and companies to 
court, from environmental movements highlighting 

greenwashing, from investors wanting to differentiate quality of commitments, 
and from the UN Secretary-General, establishing a High-Level Expert 
Group on Credibility, Transparency and Accountability of the Net-Zero 
commitments of Non-State Actors (HLEG; Aggarwal et al., 2020; Persson, 
2021). This push for greater accountability has also brought an awareness 
for individual accountability.

Weak accountability is a problem for two reasons. First, it severely 
limits effectiveness in solving environmental problems and meeting 
targets. In global environmental governance, it has been found that that 
accountability mechanisms are often designed with respect to a specific 
governance institution’s goals (e.g. complying with procedural steps) rather 
than achieving environmental outcomes (Kramarz & Park, 2016), which 
can lead to an ‘accountability trap’ (Park & Kramarz, 2019). The culture of 
unaccountability in global environmental governance (Halle & Najam, 2010) 
also has risks, according to (Halle & Najam, 2010, p. 6): ‘the structural lack 
of mechanisms to monitor the level of implementation of obligations also 
has a detrimental impact on negotiator behaviour, since the norm is to seek 
big promises today without any reliable means to determine tomorrow 
whether they are kept.’

The second reason is that it erodes public trust and credibility. Accountability 
is a key element of democratic legitimacy, and integral to SDG16. It is also 
important for social legitimacy, which is critical when success depends on 
broad acceptance and buy-in (see Section 3.3; Figure 5.4). 
 
Filling the accountability gap could then yield benefits within existing 
environmental regimes, by improving their effectiveness. It could also build 
trust across regimes, as successes in one issue area give confidence that 
other challenges could also be confronted.

Keeping in mind the trends described above, accountability extends well 
beyond countries and national governments. Accountability must ensure 
that governments fulfil their commitments primarily within their territories, 
rather than ‘outsource’ actions (such as emissions mitigation) largely to other 
countries. The burden of performance, combined with changes in lifestyles, 
regulations or pricing of externalities, should lie largely within a government’s 

The will to 
act is obvious; 
accountability 
is a challenge.
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jurisdiction. Only residual gaps should be bridged by offsets in other 
geographies (see also Fankhauser et al., 2022).

Beyond government accountability, the proliferation of non-state actions 
must be accompanied by standardized metrics of performance, transparency 
of actions, independent review, and market and non-market means of 
combatting greenwashing. Accountability mechanisms have four key elements 
(Breuer & Leininger, 2021; Karlsson-Vinkhuyzen et al., 2018; Mashaw, 2006; 
Schedler et al., 1999):

• Responsibilities: Actors should be assigned clearly defined duties, 
performance standards or responsibilities to take certain actions. If and when 
standards are not clear, they should be developed scientifically.

• Information: Rights to access the information that is needed to effectively hold 
actors to account should be strengthened, through national or international law 
(e.g. Aarhus Convention). Information should be provided in a meaningful way, 
with milestones and benchmarks for progress and aggregated at appropriate 
levels. With increasing digitalization comes growing opportunities to pursue Im
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Source: Net Zero Tracker (2021). 
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open-source approaches and to rely on communities of practice, including 
third parties (see e.g. CAMDA under the UNFCCC Global Climate Action portal).

• Answerability: Actors should be obliged to provide information and reasoned 
justification for their actions, especially to the people affected by them. This 
requires well-functioning fora for dialogue, exchange and peer review. For 
example, the UNFCCC can conduct a Climate Policy Review (similar to the 
WTO’s Trade Policy Reviews or the IMF’s reviews) with an enhanced focus and 
frequency of assessment for the largest historical emitters.

• Consequences: Actors should expect that they may be subject to (i) formal or 
informal and (ii) positive and negative consequences (sanctions) for their action 
or inaction in relation to assigned responsibilities. Currently, consequences 
are limited mainly to reputation at the intergovernmental level. The risk of legal 
action against non-performance by states is largely missing because standards 
of action have only been formalized into international law at a procedural level. 
This limits assessment and determination of international liability. It may be 
equally relevant to empower existing technical mechanisms under international 
conventions with quasi-judicial power to regulate state conduct. These and 
other suggestions, however, will need the political will of member states to 
submit to binding rules of conduct at the global level. 

Source: Campaign for a Decade of Accountability for the SDGs (2021, p. 37).
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Consequences for actors more broadly may be considered mainly of 
a negative kind, such as reputational risk, naming-and-shaming, trade 
sanctions, boycotts, divestment and litigation. However, it is equally important 
to develop a wide range of positive consequences, such as praising, 
investment and preferential access, especially for actors who make significant 
leaps in performance in relation to their starting points. 

We must ensure constructive accountability, which incentivizes and leads 
to bold action and change rather than threatening and pushing actors 
to pre-emptive regressive or negative actions and reduced ambition. 
We need to make goals and targets matter and have value.

Multilateral institutions must return to the core principles of cooperation – ‘joint 
monitoring and data sharing, building trust, investing in institutional and human 
capacity, enforceable legal instruments, raising more financing, and equitably 
sharing the gains’ (Ponzio & Ghosh, 2016) – to reclaim lost ground. Collective 
action for more sustainable development will need accountability for past 
behaviour from industrialized nations, proactive resolution of environmental 
issues by developing nations, and a conscious change in the current and future 
patterns of consumption (BP Ghosh & Raha).

Recommendations to ensure a culture of accountable promises:

• Multilateral agreements and processes (UNFCCC, CBD, etc.) should 
strengthen systematic tracking of action and progress on multi-stakeholder 
pledges. Tracking should be simultaneously conducted by secretariats and 
by independent third parties, drawing both on official data submitted through 
national reporting and other data sources. 

• Develop proxy indicators of progress to measure the pace of transformation, 
if and when the target is far in the future and ultimate indicators will take time 
to show progress.

• Convene a UN Climate Accountability Summit at the UN General Assembly 
or at COP meetings or other major meetings, start with an accountability 
forum to give a dedicated and high-status platform for follow-up and 
review of performance to date, before announcement of new pledges and 
commitments. Set criteria where high achievers – in terms of demonstrating 
effective action or demonstrating high ambition in relation to starting 
point – are given a platform to inspire and incentivize accelerated action 
and implementation. 

• Build a community of practice within (and across) environmental domains 
around tracking progress and convene diverse actors who can build the 
knowledge bank, e.g. national statistics offices, academia, civil society 
and philanthropic organizations. Research and philanthropic funders 
should invest more in datasets and evaluation methodologies to enable 
accountability mechanisms to be effectively used.
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Anniversaries provide moments of reflection: Where have we been? Where are 
we going? Half a century after what can be considered a global awakening to 
needed actions to protect humans and the only planet we have, we are looking 
to the future. 

The next decade will drive what happens to us and to the planet in the 
next 50 years and beyond. We must act now if have any hope of reaching 
a sustainable existence in some of our lifetimes, in our children’s and our 
children’s children’s lifetimes. We do not want to see a Stockholm+100 
meeting – unless it is a global celebration of what we have managed to 
set in motion at Stockholm+50.

By then, sustainable development will have been normalized. If we act now, 
in 50 years, we will not talk about ‘green’ or ‘sustainable’ finance, cities, 
lifestyles, jobs and so forth – because they will all be inherently sustainable 
already (BP Desai).

For now, however, we need to focus and act on the specific areas of 
change that we see will bring us closer to sustainable development for the 
environment and humans. Both incremental and giant steps, for changes to 
lead to systemic change (Chapter 4), include environmental education for all, 
sustainable economies, and public support for innovation. A paradigm shift 
towards co-development of technology could have transformative effects 
on equitable prosperity.

We can also see that systemic changes are needed to remove barriers that 
have long held us back from achieving the goal of human-environment 
development in a sustainable fashion. We need to improve the conditions for 
change by strengthening multilateralism and trust, establishing a culture of 
accountability, and insuring transparency and capacity-building, among other 
steps forward (Chapter 5).

Those who will celebrate Stockholm+100 need to be given voice and power 
now, as well as environmental and sustainability education to ensure they 
can tackle the problems we leave them; many youth alive today feel the stress 
already of future climate impacts, and indicate that they are willing to take 
action now (Aggarwal et al., 2022). We – all of us – need to take action now, 
to make up for the slow pace of the past and speed up the pace for the future.

The next steps taken, beyond Stockholm+50, could prove this to be the 
watershed moment we need now. We hope we leave a legacy that unlocks 
a sustainable future for all humans and our planet.

 



144

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

References
Background papers
Agrawal, S., & Kalra, S. (2022). Shifting policy gears to 
effect a global transition towards sustainable lifestyles. 
Stockholm+50 background paper series. Stockholm 
Environment Institute. 

Barquet, K., & Green, J. (2022). Towards multifunctionality: 
adaptation beyond the nature – society dichotomy. 
Stockholm+50 background paper series. Stockholm 
Environment Institute. 

Dalhammar, C., Finnveden, G., & Ekvall, A. (2022). Making 
governance better for fair and sustainable consumption. 
Stockholm+50 background paper series. Stockholm 
Environment Institute. 

Dellmuth, L., & Fornborg, D. (2022). The elite – citizen gap 
in international organization legitimacy. Stockholm+50 
background paper series. Stockholm Environment Institute. 

Desai, N. (2022). Normalizing sustainability in finance. 
Stockholm+50 background paper series. Stockholm 
Environment Institute. 

Dutt, A., Ghosh, A., & Sidhu, G. (2022). Investment in 
technologies of today: the need and ways to increase 
flows of finance into developing countries. Stockholm+50 
background paper series. Stockholm Environment Institute. 

Engström, M. (2022). Sustainable consumption and 
production – the role of supply chains, decent work, 
and digitalization. Stockholm+50 background paper 
series. Stockholm Environment Institute. 

Ghosh, A., & Raha, S. (2022). Renewed multilateralism 
to alleviate chronic risks and enhance human security. 
Stockholm+50 background paper series. Stockholm 
Environment Institute. 

Ghosh, A., Harihar, N., & Jain, P. (2022). Co-development of 
technologies of the future. Stockholm+50 background paper 
series. Stockholm Environment Institute. 

Giusti, M., Dawkins, E., & Lambe, F. (2022). Valuing nature 
as individuals and communities. Stockholm+50 background 
paper series. Stockholm Environment Institute.  

Jain, A., & Chhabra, S. (2022). Redefining prosperity. 
Stockholm+50 background paper series. Stockholm 
Environment Institute. 

Lindahl, M., & Dalhammar, C. (2022). The Circular Economy: 
towards a new business paradigm with support from public 
policy. Stockholm+50 background paper series. Stockholm 
Environment Institute. 

Mallya, H., & Raha, S. (2022). Ensuring affordable, favourable 
and sustainable lifestyles for all. Stockholm+50 background 
paper series. Stockholm Environment Institute. 

Michel, D. (2022). Still One Earth: environmental risks, 
nuclear threats and the 1972 Stockholm Conference. 
Stockholm+50 background paper series. Stockholm 
Environment Institute. 

Muñoz Cabré, M., & Vega Araújo, J. (2022). Considerations 
for a just and equitable energy transition. Stockholm+50 
background paper series. Stockholm Environment Institute. 

Nazareth, A., & Ghosh, E. (2022). A more equal distribution 
of limited resources and ecological space. Stockholm+50 
background paper series. Stockholm Environment Institute. 

Olsson, O., & Dawkins, E. (2022). Meeting human needs 
within planetary boundaries – a provisioning systems 
perspective on clean transitions. Stockholm+50 background 
paper series. Stockholm Environment Institute.  

Verkuijl, C., Sebo, J., Hötzel, M. J., Visseren-Hamakers, I., 
Achakulwisut, P., Bastos Lima, M., & Green, J. (2022). 
Mainstreaming Animal Welfare in Sustainable Development: 
A Policy Agenda. Stockholm+50 background paper series. 
Stockholm Environment Institute. 

Youth report
Aggarwal, D., Esquivel, N., Hocquet, R., Martin, K., Mungo, C., 
Nazareth, A., Nikam, J., Odenyo, J., Ravindran, B., Kurinji, L. S., 
Shawoo, Z., & Yamada, K. (2022). Charting a youth vision 
for a just and sustainable future. Stockholm Environment 
Institute. DOI: 10.51414/sei2022.010

Other cited literature
Abbott, K. W. (2012). The transnational regime complex for 
climate change. Environment and Planning C: Government 
and Policy, 30(4), 571–590. https://doi.org/10.1068/c11127

Abbott, K. W., & Snidal, D. (2000). Hard and Soft Law 
in International Governance. International Organization, 
54(3), 421–456. https://doi.org/10.1162/002081800551280

Adams, K. M., Benzie, M., & Croft, S. (2021). Climate change, 
trade, and global food security: A global assessment of 
transboundary climate risks in agricultural commodity flows 
(SEI Report). SEI. https://www.sei.org/publications/climate-
change-trade-global-food-security/

AfDB. (2018). Staple Crops Processing Zones: A flagship 
program of the Feed Africa Strategy. African Development 
Bank Group.

AfDB. (2022, February 18). African Development Bank 
Group and Africa50, in partnership with the African Union 
Commission and AUDA NEPAD, to create Alliance for Green 
Infrastructure in Africa with global partners. News and Events. 
https://www.afdb.org/en/news-and-events/press-releases/
african-development-bank-group-and-africa50-partnership-
african-union-commission-and-auda-nepad-create-alliance-
green-infrastructure-africa-global-partners-49327

Ahlström, R., Gärling, T., & Thøgersen, J. (2020). Affluence 
and unsustainable consumption levels: The role of consumer 
credit. Cleaner and Responsible Consumption, 1, 100003. 
https://doi.org/10.1016/j.clrc.2020.100003

Ahmed, N., Dabi, N., Lowthers, M., Lawson, M., & Mugehera, L. 
(2022). Inequality Kills: The unparalleled action needed to 
combat unprecedented inequality in the wake of COVID-19. 
Oxfam. https://policy-practice.oxfam.org/resources/
inequality-kills-the-unparalleled-action-needed-to-combat-
unprecedented-inequal-621341/

Akenji, L., Bengtsson, M., Toivio, V., Lettenmeier, M., Fawcett, T., 
Parag, Y., Saheb, Y., Coote, A., Spangenberg, J. H., Capstick, S., 
Gore, T., Coscieme, L., Wackernagel, M., Kenner, D., & 
Kolehmainen, J. (2021). 1.5–degree lifestyles: Towards 
a fair consumption space for all. https://research.aalto.fi/ 
en/publications/15degree-lifestyles-towards-a-fair-
consumption-space-for-all

Aladangady, A., & Forde, A. (2021). Wealth inequality and 
the racial wealth gap (FEDS Notes). Board of Governors of 
the Federal Reserve System. https://doi.org/10.17016/2380-
7172.2861

https://doi.org/10.1068/c11127
https://doi.org/10.1162/002081800551280
https://www.sei.org/publications/climate-change-trade-global-food-security/
https://www.sei.org/publications/climate-change-trade-global-food-security/
https://www.afdb.org/en/news-and-events/press-releases/african-development-bank-group-and-africa50-partnership-african-union-commission-and-auda-nepad-create-alliance-green-infrastructure-africa-global-partners-49327
https://www.afdb.org/en/news-and-events/press-releases/african-development-bank-group-and-africa50-partnership-african-union-commission-and-auda-nepad-create-alliance-green-infrastructure-africa-global-partners-49327
https://www.afdb.org/en/news-and-events/press-releases/african-development-bank-group-and-africa50-partnership-african-union-commission-and-auda-nepad-create-alliance-green-infrastructure-africa-global-partners-49327
https://www.afdb.org/en/news-and-events/press-releases/african-development-bank-group-and-africa50-partnership-african-union-commission-and-auda-nepad-create-alliance-green-infrastructure-africa-global-partners-49327
https://doi.org/10.1016/j.clrc.2020.100003
https://policy-practice.oxfam.org/resources/inequality-kills-the-unparalleled-action-needed-to-combat-unprecedented-inequal-621341/
https://policy-practice.oxfam.org/resources/inequality-kills-the-unparalleled-action-needed-to-combat-unprecedented-inequal-621341/
https://policy-practice.oxfam.org/resources/inequality-kills-the-unparalleled-action-needed-to-combat-unprecedented-inequal-621341/
https://research.aalto.fi/en/publications/15degree-lifestyles-towards-a-fair-consumption-space-for-all
https://research.aalto.fi/en/publications/15degree-lifestyles-towards-a-fair-consumption-space-for-all
https://research.aalto.fi/en/publications/15degree-lifestyles-towards-a-fair-consumption-space-for-all
https://doi.org/10.17016/2380-7172.2861
https://doi.org/10.17016/2380-7172.2861


145

Re
fe
re
nc
es

Allen, C., Metternicht, G., & Wiedmann, T. (2021). 
Priorities for science to support national implementation 
of the sustainable development goals: A review of progress 
and gaps. Sustainable Development, 29(4), 635–652. 
https://doi.org/10.1002/sd.2164

Altenburg, T., & Pegels, A. (2012). Sustainability-oriented 
innovation systems – managing the green transformation. 
Innovation and Development, 2(1), 5–22. https://doi.org/ 
10.1080/2157930X.2012.664037

Althor, G., Watson, J. E. M., & Fuller, R. A. (2016). Global 
mismatch between greenhouse gas emissions and the 
burden of climate change. Scientific Reports, 6, 20281. 
https://doi.org/10.1038/srep20281

Amel-Zadeh, A., & Serafeim, G. (2018). Why and how 
investors use ESG information: Evidence from a global 
survey. Financial Analysts Journal, 74(3), 87–103. 
https://doi.org/10.2469/faj.v74.n3.2

Andersson, E. (2015). Turning waste into value: Using 
human urine to enrich soils for sustainable food production 
in Uganda. Journal of Cleaner Production, 96, 290–298. 
https://doi.org/10.1016/j.jclepro.2014.01.070

Andreucci, M. B., Loder, A., McGee, B., Brajković, J., 
& Brown, M. (2021). Exploring Regenerative Co-benefits 
of Biophilic Design for People and the Environment. 
In C. Catalano, M. B. Andreucci, R. Guarino, F. Bretzel, 
M. Leone, & S. Pasta (Eds.), Urban Services to Ecosystems: 
Green Infrastructure Benefits from the Landscape to the 
Urban Scale (pp. 391–412). Springer International Publishing. 
https://doi.org/10.1007/978-3-030-75929-2_21

Andrijevic, M., Schleussner, C.-F., Gidden, M. J., 
McCollum, D. L., & Rogelj, J. (2020). COVID-19 recovery funds 
dwarf clean energy investment needs. Science, 370(6514), 
298 – 300. https://doi.org/10.1126/science.abc9697

Angele, S., Barrett, A., & Brown, S. (2021, December 21). 
COP26 and the role of private capital. Harvard Law School 
Forum on Corporate Governance. https://corpgov.law.harvard.
edu/2021/12/21/cop26-and-the-role-of-private-capital/

Arcese, P., Schuster, R., Campbell, L., Barber, A., & 
Martin, T. G. (2014). Deer density and plant palatability 
predict shrub cover, richness, diversity and aboriginal 
food value in a North American archipelago. Diversity and 
Distributions, 20(12), 1368–1378. https://doi.org/10.1111/
ddi.12241

Arsenault, R., Bourassa, C., Diver, S., McGregor, D., 
& Witham, A. (2019). Including Indigenous Knowledge 
Systems in Environmental Assessments: Restructuring the 
Process. Global Environmental Politics, 19(3), 120 – 132. 
https://doi.org/10.1162/glep_a_00519

Artelle, K. A., Zurba, M., Bhattacharyya, J., Chan, D. E., 
Brown, K., Housty, J., & Moola, F. (2019). Supporting 
resurgent Indigenous-led governance: A nascent 
mechanism for just and effective conservation. Biological 
Conservation, 240, 108284. https://doi.org/10.1016/j.
biocon.2019.108284

Azizi, D., Biermann, F., & Kim, R. E. (2019). Policy Integration 
for Sustainable Development through Multilateral 
Environmental Agreements: An Empirical Analysis, 
2007 – 2016. Global Governance: A Review of Multilateralism 
and International Organizations, 25(3), 445–475. https://doi.
org/10.1163/19426720-02503005

Barboza, E. P., Cirach, M., Khomenko, S., Iungman, T., 
Mueller, N., Barrera-Gómez, J., Rojas-Rueda, D., Kondo, M., 
& Nieuwenhuijsen, M. (2021). Green space and mortality 
in European cities: A health impact assessment study. The 
Lancet Planetary Health, 5(10), e718–e730. https://doi.org/ 
10.1016/S2542-5196(21)00229-1

Basak, P., Abir, T., Al Mamun, A., Zainol, N. R., Khanam, M., 
Haque, M. R., Milton, A. H., & Agho, K. E. (2022). A global 
study on the correlates of gross domestic product (GDP) 
and COVID-19 vaccine distribution. Vaccines, 10(2), 266. 
https://doi.org/10.3390/vaccines10020266

Bataille, C., Åhman, M., Neuhoff, K., Nilsson, L. J., 
Fischedick, M., Lechtenböhmer, S., Solano-Rodriquez, B., 
Denis-Ryan, A., Stiebert, S., Waisman, H., Sartor, O., & 
Rahbar, S. (2018). A review of technology and policy 
deep decarbonization pathway options for making 
energy-intensive industry production consistent with 
the Paris Agreement. Journal of Cleaner Production, 187, 
960 – 973. https://doi.org/10.1016/j.jclepro.2018.03.107

Beatley, T. (2011). Biophilic cities: Integrating nature into 
urban design and planning. Island Press.

Bennett, E. M., Solan, M., Biggs, R., McPhearson, T., 
Norström, A. V., Olsson, P., Pereira, L., Peterson, G. D., 
Raudsepp-Hearne, C., Biermann, F., Carpenter, S. R., 
Ellis, E. C., Hichert, T., Galaz, V., Lahsen, M., Milkoreit, M., 
Martin López, B., Nicholas, K. A., Preiser, R., … Xu, J. (2016). 
Bright spots: Seeds of a good Anthropocene. Frontiers in 
Ecology and the Environment, 14(8), 441 – 448. https://doi.
org/10.1002/fee.1309

Bennich, T., Weitz, N., & Carlsen, H. (2020). Deciphering 
the scientific literature on SDG interactions: A review 
and reading guide. Science of The Total Environment, 728, 
138405. https://doi.org/10.1016/j.scitotenv.2020.138405

Berkes, F. (2017). Sacred Ecology (4th ed.). Routledge. 
https://doi.org/10.4324/9781315114644

Berkes, F., Colding, J., & Folke, C. (2000). Rediscovery of 
traditional ecological knowledge as adaptive management. 
Ecological Applications, 10(5), 1251 – 1262. https://doi.org/ 
10.1890/1051-0761(2000)010[1251:ROTEKA]2.0.CO;2

Berry, S., Whaley, D., Davidson, K., & Saman, W. (2014). 
Do the numbers stack up? Lessons from a zero 
carbon housing estate. Renewable Energy, 67, 80 – 89. 
https://doi.org/10.1016/j.renene.2013.11.031

Betsill, M. M., Benney, T. M., & Gerlak, A. K. (Eds.). (2020). 
Agency in Earth System Governance. Cambridge University 
Press. https://doi.org/10.1017/9781108688277

Beyond Zero Emissions. (n.d.). Beyond Zero Emissions—
Zero Carbon Communities. Beyond Zero Emissions. 
Retrieved 3 April 2022, from https://bze.org.au/get-involved/
zero-carbon-communities/

Biermann, F., Hickmann, T., & Sénit, C.-A. (Eds.). (2022). 
The Political Impact of the Sustainable Development Goals: 
Transforming Governance Through Global Goals? Cambridge 
University Press. https://www.cambridge.org/core/books/
political-impact-of-the-sustainable-development-goals/3E
A0D6589094B68A527FCB05C895F73E

Biermann, F., & Kim, R. E. (Eds.). (2020). Architectures 
of Earth System Governance: Institutional Complexity and 
Structural Transformation. Cambridge University Press. 
https://doi.org/10.1017/9781108784641

https://doi.org/10.1002/sd.2164
https://doi.org/10.1080/2157930X.2012.664037
https://doi.org/10.1080/2157930X.2012.664037
https://doi.org/10.1038/srep20281
https://doi.org/10.2469/faj.v74.n3.2
https://doi.org/10.1016/j.jclepro.2014.01.070
https://doi.org/10.1007/978-3-030-75929-2_21
https://doi.org/10.1126/science.abc9697
https://corpgov.law.harvard.edu/2021/12/21/cop26-and-the-role-of-private-capital/
https://corpgov.law.harvard.edu/2021/12/21/cop26-and-the-role-of-private-capital/
https://doi.org/10.1111/ddi.12241
https://doi.org/10.1111/ddi.12241
https://doi.org/10.1162/glep_a_00519
https://doi.org/10.1016/j.biocon.2019.108284
https://doi.org/10.1016/j.biocon.2019.108284
https://doi.org/10.1163/19426720-02503005
https://doi.org/10.1163/19426720-02503005
https://doi.org/10.1016/S2542-5196(21)00229-1
https://doi.org/10.1016/S2542-5196(21)00229-1
https://doi.org/10.3390/vaccines10020266
https://doi.org/10.1016/j.jclepro.2018.03.107
https://doi.org/10.1002/fee.1309
https://doi.org/10.1002/fee.1309
https://doi.org/10.1016/j.scitotenv.2020.138405
https://doi.org/10.4324/9781315114644
https://doi.org/10.1890/1051-0761(2000)010[1251:ROTEKA]2.0.CO;2
https://doi.org/10.1890/1051-0761(2000)010[1251:ROTEKA]2.0.CO;2
https://doi.org/10.1016/j.renene.2013.11.031
https://doi.org/10.1017/9781108688277
https://bze.org.au/get-involved/zero-carbon-communities/
https://bze.org.au/get-involved/zero-carbon-communities/
https://www.cambridge.org/core/books/political-impact-of-the-sustainable-development-goals/3EA0D6589094B68A527FCB05C895F73E
https://www.cambridge.org/core/books/political-impact-of-the-sustainable-development-goals/3EA0D6589094B68A527FCB05C895F73E
https://www.cambridge.org/core/books/political-impact-of-the-sustainable-development-goals/3EA0D6589094B68A527FCB05C895F73E
https://doi.org/10.1017/9781108784641


146

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

Biermann, F., Kim, R. E., Abbott, K. W., Hollway, J., 
Mitchell, R. B., & Scobie, M. (2020). Taking Stock and Moving 
Forward. In F. Biermann & R. E. Kim (Eds.), Architectures 
of Earth System Governance: Institutional Complexity 
and Structural Transformation (pp. 299 – 321). Cambridge 
University Press. https://doi.org/10.1017/9781108784641.014

Biermann, F., Oomen, J., Gupta, A., Ali, S. H., Conca, K., 
Hajer, M. A., Kashwan, P., Kotzé, L. J., Leach, M., Messner, D., 
Okereke, C., Persson, Å., Potočnik, J., Schlosberg, D., 
Scobie, M., & VanDeveer, S. D. (2022). Solar geoengineering: 
The case for an international non-use agreement. WIREs 
Climate Change, e754. https://doi.org/10.1002/wcc.754

Bisaro, A., & Hinkel, J. (2016). Governance of social dilemmas 
in climate change adaptation. Nature Climate Change, 6(4), 
354 – 359. https://doi.org/10.1038/nclimate2936

Bocken, N. M. P. (2015). Sustainable venture capital – 
catalyst for sustainable start-up success? Journal of Cleaner 
Production, 108, 647 – 658. https://doi.org/10.1016/j.jclepro. 
2015.05.079

Bocken, N. M. P., de Pauw, I., Bakker, C., & van der Grinten, 
B. (2016). Product design and business model strategies 
for a circular economy. Journal of Industrial and Production 
Engineering, 33(5), 308 – 320. https://doi.org/10.1080/21681
015.2016.1172124

Bodansky, D. (2010). The art and craft of international 
environmental law. Harvard University Press.

Boehm, S., Lebling, K., Levin, K., Fekete, H., Jaeger, J., 
Waite, R., Nilsson, A., & Thwaites, J. (2021). State of 
Climate Action 2021: Systems Transformations Required 
to Limit Global Warming to 1.5C. World Resources Institute. 
https://www.wri.org/research/state-climate-action-2021

Bond, K., Ghosh, A., Vaughan, E., & Benham, H. (2021). 
Reach for the sun: The emerging market electricity leapfrog. 
Carbon Tracker and The Council on Energy, Environment 
and Water (CEEW).

Bos, K. (2001). Fairness heuristic theory. In S. W. Gilliland, 
D. D. Steiner, & D. P. Skarlicki (Eds.), Theoretical and Cultural 
Perspectives on Organizational Justice (pp. 63 – 84). IAP.

Brand, A., Furness, M., & Keijzer, N. (2021). Promoting 
Policy Coherence within the 2030 Agenda Framework: 
Externalities, Trade-Offs and Politics. Politics and 
Governance, 9(1), 108 – 118.

Breuer, A., & Leininger, J. (2021). Horizontal Accountability 
for SDG Implementation: A Comparative Cross-National 
Analysis of Emerging National Accountability Regimes. 
Sustainability, 13(13), 7002. https://doi.org/10.3390/
su13137002

Brondizio, E. S., & Tourneau, F.-M. L. (2016). Environmental 
governance for all. Science, 352(6291), 1272 – 1273. 
https://doi.org/10.1126/science.aaf5122

Brown, B. M. (1987). Population estimation from floor area: 
A restudy of ‘Naroll’s constant’. Cross-Cultural Research, 
21(1 – 4), 1 – 49. https://doi.org/10.1177/106939718702100101

Brown, C. (1994). American Standards of Living, 1918 – 1988. 
Blackwell.

Bruckner, B., Hubacek, K., Shan, Y., Zhong, H., & Feng, K. 
(2022). Impacts of poverty alleviation on national and 
global carbon emissions. Nature Sustainability, 1 – 10. 
https://doi.org/10.1038/s41893-021-00842-z

Brundtland, G. H., & Brundtland Commission. (1987). 
Our Common Future: Report of the World Commission on 
Environment and Development. (UN-Dokument A/42/427). 
UN. http://www.un-documents.net/ocf-ov.htm

Bulkeley, H., Andonova, L., Betsill, M., Compagnon, D., 
Hale, T., Hoffman, M., Newell, P., Paterson, M., Roger, C., 
& Vandeveer, S. (2014). Transnational Climate Change 
Governance. Cambridge University Press.

Burgin, A. (2012). The great persuasion: Reinventing free 
markets since the Depression. Harvard University Press.

Burgos-Ayala, A., Jiménez-Aceituno, A., Torres-Torres, A. M., 
Rozas-Vásquez, D., & Lam, D. P. M. (2020). Indigenous and 
local knowledge in environmental management for human-
nature connectedness: A leverage points perspective. 
Ecosystems and People, 16(1), 290 – 303. https://doi.org/ 
10.1080/26395916.2020.1817152

Busch, P.-O., & Jörgens, H. (2005). International patterns 
of environmental policy change and convergence. European 
Environment, 15(2), 80 – 101. https://doi.org/10.1002/eet.374

Business Sweden. (2020). Environmental Permitting Process. 
https://www.business-sweden.com/globalassets/services/
learning-center/establishment-guides/environmental-
permitting-process.pdf 

Cahen-Fourot, L., Campiglio, E., Godin, A., Kemp-Benedict, E., 
& Trsek, S. (2021). Capital stranding cascades: The 
impact of decarbonisation on productive asset utilisation. 
Energy Economics, 103, 105581. https://doi.org/10.1016/j.
eneco.2021.105581

Cajete, G. (1994). Look to the mountain: An ecology 
of indigenous education (1st ed). Kivakí Press.

Callicott, B. (1989). In Defense of the Land Ethic: Essays 
in Environmental Philosophy. State University Press of New 
York Press.

Campaign for a Decade of Accountability for the SDGs. 
(2021). Global SDG Accountability Report: A snapshot 
on the state of accountability for the 2030 Agenda. 
https://www.sdgaccountability.org/report/

Canfield, M., Anderson, M. D., & McMichael, P. (2021). UN 
Food Systems Summit 2021: Dismantling Democracy and 
Resetting Corporate Control of Food Systems. Frontiers in 
Sustainable Food Systems, 5. https://www.frontiersin.org/
article/10.3389/fsufs.2021.661552

Ceddia, M. G., Gunter, U., & Corriveau-Bourque, A. (2015). 
Land tenure and agricultural expansion in Latin America: 
The role of Indigenous Peoples’ and local communities’ 
forest rights. Global Environmental Change, 35, 316 – 322. 
https://doi.org/10.1016/j.gloenvcha.2015.09.010

Chan, K. M., Gould, R. K., & Pascual, U. (2018). Editorial 
overview: Relational values: what are they, and what’s the 
fuss about? Current Opinion in Environmental Sustainability, 
35, A1 – A7. https://doi.org/10.1016/j.cosust.2018.11.003

Chance, T. (2009). Towards sustainable residential 
communities; the Beddington Zero Energy Development 
(BedZED) and beyond. Environment and Urbanization. 
http://journals.sagepub.com/doi/abs/10.1177/0956247 
809339007

Chancel, L., Piketty, T., Saez, E., & Zucman, G. (2021). 
World Inequality Report 2022. World Inequality Lab. 
https://wir2022.wid.world

https://doi.org/10.1017/9781108784641.014
https://doi.org/10.1002/wcc.754
https://doi.org/10.1038/nclimate2936
https://doi.org/10.1016/j.jclepro.2015.05.079
https://doi.org/10.1016/j.jclepro.2015.05.079
https://doi.org/10.1080/21681015.2016.1172124
https://doi.org/10.1080/21681015.2016.1172124
https://www.wri.org/research/state-climate-action-2021
https://doi.org/10.3390/su13137002
https://doi.org/10.3390/su13137002
https://doi.org/10.1126/science.aaf5122
https://doi.org/10.1177/106939718702100101
https://doi.org/10.1038/s41893-021-00842-z
http://www.un-documents.net/ocf-ov.htm
https://doi.org/10.1080/26395916.2020.1817152
https://doi.org/10.1080/26395916.2020.1817152
https://doi.org/10.1002/eet.374
https://doi.org/10.1016/j.eneco.2021.105581
https://doi.org/10.1016/j.eneco.2021.105581
https://www.sdgaccountability.org/report/
https://www.frontiersin.org/article/10.3389/fsufs.2021.661552
https://www.frontiersin.org/article/10.3389/fsufs.2021.661552
https://doi.org/10.1016/j.gloenvcha.2015.09.010
https://doi.org/10.1016/j.cosust.2018.11.003
http://journals.sagepub.com/doi/abs/10.1177/0956247809339007
http://journals.sagepub.com/doi/abs/10.1177/0956247809339007
https://wir2022.wid.world


147

Re
fe
re
nc
es

Chang, H.-J. (2003). Kicking away the ladder: Infant industry 
promotion in historical perspective. Oxford Development 
Studies, 31(1), 21 – 32. https://doi.org/10.1080/1360081032 
000047168

Chasek, P. (2020). Stockholm and the Birth of Environmental 
Diplomacy. Still Only One Earth: Lessons from 50 years 
of UN sustainable development policy Brief #1. IISD. 
https://www.iisd.org/articles/stockholm-and-birth-
environmental-diplomacy

Chawla, L., & Cushing, D. F. (2007). Education for 
strategic environmental behavior. Environmental 
Education Research, 13(4), 437 – 452. https://doi.
org/10.1080/13504620701581539

Chignell, S., & Gross, R. J. K. (2013). Not locked-in? The 
overlooked impact of new gas-fired generation investment 
on long-term decarbonisation in the UK. Energy Policy, 52, 
699 – 705. https://doi.org/10.1016/j.enpol.2012.10.033

Chrispim, M. C., Tarpeh, W. A., Salinas, D. T. P., & Nolasco, M. A. 
(2017). The sanitation and urban agriculture nexus: Urine 
collection and application as fertilizer in São Paulo, Brazil. 
Journal of Water, Sanitation and Hygiene for Development, 
7(3), 455 – 465. https://doi.org/10.2166/washdev.2017.163

Cinderby, S., Archer, D., Mehta, V. K., Neale, C., Opiyo, R., 
Pateman, R. M., Muhoza, C., Adelina, C., & Tuhkanen, H. (2021). 
Assessing Inequalities in Wellbeing at a Neighbourhood Scale 
in Low-Middle-Income-Country Secondary Cities and Their 
Implications for Long-Term Livability. Frontiers in Sociology, 
6, 729453. https://doi.org/10.3389/fsoc.2021.729453

Circle Economy. (2021). The Circularity Gap Report 2021. 
https://www.circularity-gap.world/2021

Cirera, X., Frias, J., Hill, J., & Li, Y. (2020). A practitioner’s guide 
to innovation policy: Instruments to build firm capabilities and 
accelerate technological catch-up in developing countries. 
World Bank. https://doi.org/10.1596/33269

Cirera, X., & Maloney, W. F. (2017). The innovation 
paradox: Developing-country capabilities and the 
unrealized promise of technological catch-up. World 
Bank. https://doi.org/10.1596/978-1-4648-1160-9

Clark, P. U., Shakun, J. D., Marcott, S. A., Mix, A. C., 
Eby, M., Kulp, S., Levermann, A., Milne, G. A., Pfister, P. L., 
Santer, B. D., Schrag, D. P., Solomon, S., Stocker, T. F., 
Strauss, B. H., Weaver, A. J., Winkelmann, R., Archer, D., 
Bard, E., Goldner, A., … Plattner, G.-K. (2016). Consequences 
of twenty-first-century policy for multi-millennial climate and 
sea-level change. Nature Climate Change, 6(4), 360 – 369. 
https://doi.org/10.1038/nclimate2923

Climate Policy Initiative. (2021). Global Landscape of Climate 
Finance 2021. https://www.climatepolicyinitiative.org/
publication/global-landscape-of-climate-finance-2021/

Coghlan, S., Coghlan, B. J., Capon, A., & Singer, P. (2021). 
A bolder One Health: Expanding the moral circle to optimize 
health for all. One Health Outlook, 3(1), 21. https://doi.org/ 
10.1186/s42522-021-00053-8

Cohen, M. J. (2021). New conceptions of sufficient home 
size in high-income countries: Are we approaching 
a sustainable consumption transition? Housing, Theory and 
Society, 38(2), 173 – 203. https://doi.org/10.1080/14036096.
2020.1722218

Cohen-Shacham, E., Walters, G., Janzen, C., & Maginnis, S. 
(Eds.). (2016). Nature-based solutions to address global 
societal challenges. IUCN International Union for Conservation 
of Nature. https://doi.org/10.2305/IUCN.CH.2016.13.en

Cousins, J. J. (2021). Justice in nature-based solutions: 
Research and pathways. Ecological Economics, 180, 106874. 
https://doi.org/10.1016/j.ecolecon.2020.106874

CRED, & UNISDR. (2018). Economic Losses, Poverty and 
Disasters 1998 – 2017. UNISDR. https://www.unisdr.org/2016/
iddr/IDDR2018_Economic%20Losses.pdf

Cuerpo, C. (2022). Economic recovery in the age of 
COVID-19. Intereconomics, 57(1), 5 – 7. https://doi.org/10.1007/ 
s10272-022-1019-8

Darpö, J. (2021). Can nature get it right? A study on Rights 
of Nature in the European Context. Policy Department 
for Citizens’ Rights and Constitutional Affairs, European 
Parliament. https://www.europarl.europa.eu/RegData/etudes/
STUD/2021/689328/IPOL_STU(2021)689328_EN.pdf

Dasgupta, P. (2021). The economics of biodiversity: 
The Dasgupta review. HM Treasury.

David-Chavez, D. M., & Gavin, M. C. (2018). A global 
assessment of Indigenous community engagement in 
climate research. Environmental Research Letters, 13(12), 
123005. https://doi.org/10.1088/1748-9326/aaf300

Dawkins, M. S. (2008). The Science of Animal Suffering. 
Ethology, 114(10), 937 – 945.

de Sousa Silva, C., Viegas, I., Panagopoulos, Τ., & Bell, S. 
(2018). Environmental Justice in Accessibility to Green 
Infrastructure in Two European Cities. Land, 7(4), 134. 
https://doi.org/10.3390/land7040134

Dellmuth, L. M., & Tallberg, J. (2021). Elite Communication 
and the Popular Legitimacy of International Organizations. 
British Journal of Political Science, 51(3), 1292 – 1313. 
https://doi.org/10.1017/S0007123419000620

Demirbas, A. (2010). Chapter 3: Biorefinery. In Biorefineries 
for Biomass Upgrading Facilities. Springer.

Dennis, M. (2021). Are we on the brink of an electric vehicle 
boom? Only with more action. https://www.wri.org/insights/
what-projected-growth-electric-vehicles-adoption 

Díaz, S., Demissew, S., Carabias, J., Joly, C., Lonsdale, M., 
Ash, N., Larigauderie, A., Adhikari, J. R., Arico, S., Báldi, A., 
Bartuska, A., Baste, I. A., Bilgin, A., Brondizio, E., Chan, K. M., 
Figueroa, V. E., Duraiappah, A., Fischer, M., Hill, R., … 
Zlatanova, D. (2015). The IPBES Conceptual Framework—
Connecting nature and people. Current Opinion in 
Environmental Sustainability, 14, 1 – 16. https://doi.org/10.1016/ 
j.cosust.2014.11.002

Díaz, S., Settele, J., Brondízio, E. S., Ngo, H. T., 
Agard, J., Arneth, A., Balvanera, P., Brauman, K. A., 
Butchart, S. H. M., Chan, K. M. A., Garibaldi, L. A., Ichii, K., 
Liu, J., Subramanian, S. M., Midgley, G. F., Miloslavich, P., 
Molnár, Z., Obura, D., Pfaff, A., … Zayas, C. N. (2019). Pervasive 
human-driven decline of life on Earth points to the need 
for transformative change. Science, 366(6471), eaax3100. 
https://doi.org/10.1126/science.aax3100

Dickin, S., Dagerskog, L., Jiménez, A., Andersson, K., 
& Savadogo, K. (2018). Understanding sustained use 
of ecological sanitation in rural Burkina Faso. Science of 
The Total Environment, 613 – 614, 140 – 148. https://doi.org/ 
10.1016/j.scitotenv.2017.08.251

Dinh, H. T. (2022). Covid-19 and the dilemma of the developing 
countries [Policy Brief]. Policy Center for the New South.

Diver, S., Vaughan, M., Baker-Médard, M., & Lukacs, H. 
(2019a). Recognizing “reciprocal relations” to restore 
community access to land and water. International Journal 
of the Commons, 13(1), 400. https://doi.org/10.18352/ijc.881

https://doi.org/10.1080/1360081032000047168
https://doi.org/10.1080/1360081032000047168
https://www.iisd.org/articles/stockholm-and-birth-environmental-diplomacy
https://www.iisd.org/articles/stockholm-and-birth-environmental-diplomacy
https://doi.org/10.1080/13504620701581539
https://doi.org/10.1080/13504620701581539
https://doi.org/10.1016/j.enpol.2012.10.033
https://doi.org/10.2166/washdev.2017.163
https://doi.org/10.3389/fsoc.2021.729453
https://www.circularity-gap.world/2021
https://doi.org/10.1596/33269
https://doi.org/10.1596/978-1-4648-1160-9
https://doi.org/10.1038/nclimate2923
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2021/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2021/
https://doi.org/10.1186/s42522-021-00053-8
https://doi.org/10.1186/s42522-021-00053-8
https://doi.org/10.1080/14036096.2020.1722218
https://doi.org/10.1080/14036096.2020.1722218
https://doi.org/10.2305/IUCN.CH.2016.13.en
https://doi.org/10.1016/j.ecolecon.2020.106874
https://www.unisdr.org/2016/iddr/IDDR2018_Economic%20Losses.pdf
https://www.unisdr.org/2016/iddr/IDDR2018_Economic%20Losses.pdf
https://doi.org/10.1007/s10272-022-1019-8
https://doi.org/10.1007/s10272-022-1019-8
https://www.europarl.europa.eu/RegData/etudes/STUD/2021/689328/IPOL_STU(2021)689328_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2021/689328/IPOL_STU(2021)689328_EN.pdf
https://doi.org/10.1088/1748-9326/aaf300
https://doi.org/10.3390/land7040134
https://doi.org/10.1017/S0007123419000620
https://doi.org/10.1016/j.cosust.2014.11.002
https://doi.org/10.1016/j.cosust.2014.11.002
https://doi.org/10.1126/science.aax3100
https://doi.org/10.1016/j.scitotenv.2017.08.251
https://doi.org/10.1016/j.scitotenv.2017.08.251
https://doi.org/10.18352/ijc.881


148

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

Diver, S., Vaughan, M., Baker-Médard, M., & Lukacs, H. 
(2019b). Recognizing “reciprocal relations” to restore 
community access to land and water. International Journal 
of  the Commons, 13(1), 400. https://doi.org/10.18352/ijc.881

Dosi, G., & Nelson, R. R. (2018). Technological advance 
as an evolutionary process. In R. R. Nelson, G. Dosi, 
C. E. Helfat, A. Pyka, P. P. Saviotti, K. Lee, K. Dopfer, 
F. Malerba, & S. G. Winter (Eds.), Modern evolutionary 
economics: An overview (pp. 35 – 84). Cambridge University 
Press. https://doi.org/10.1017/9781108661928

Dutt, A., Arboleya, L., & Gonzales, P. (2020). Clean energy 
investment trends 2020: Mapping project-level financial 
performance expectations in India. Council on Energy, 
Environment and Water; International Energy Agency.

Earth Law Center, Cyrus R. Vance Center for International 
Justice, & International Rivers. (2020). Rights of Rivers: 
A global survey of the rapidly developing Rights of Nature 
jurisprudence pertaining to rivers. International Rivers. 
https://3waryu2g9363hdvii1ci666p-wpengine.netdna-ssl.
com/wp-content/uploads/sites/86/2020/09/Right-of-
Rivers-Report-V3-Digital-compressed.pdf

EC. (2021). Trade Policy Review—An open, sustainable and 
assertive trade policy (COM(2021) 66). European Commission.

Eckstein, D., Künzel, V., Schäfer, L., & Germanwatch. (2021). 
Global Climate Risk Index 2021 Who Suffers Most Extreme 
Weather Events? Weather-Related Loss Events in 2019 and 
2000 – 2019.

Edelman. (2022). Edelman Trust Barometer 2022. 
https://www.edelman.com/trust/2022-trust-barometer

EEIST. (2021). The new economics of innovation and 
transition: Evaluating opportunities and risks. A report by 
the Economics of Energy Innovation and System Transition 
Consortium. https://eeist.co.uk/downloads/

EF. (2020). Green bond funds impact reporting practices 
2020. Environmental Finance.

Egelston, A. (2013). Sustainable Development: A History. 
Springer.

Eisler, R. (2007). The real wealth of nations: Creating a caring 
economics (1st ed.). Berrett-Koehler Publishers.

English Nature. (2003). Providing Accessible Natural 
Greenspace in Towns and Cities: A Practical Guide to 
Assessing the Resource and Implementing Local Standards 
for Provision (No. ENRR526). English Nature. 

Erickson, P., Kartha, S., Lazarus, M., & Tempest, K. (2015). 
Assessing carbon lock-in. Environmental Research Letters, 
10(8), 084023. https://doi.org/10.1088/1748-9326/10/8/084023

Espagne, E., Godin, A., Magacho, G., Mantes, A., & Yilmaz, D. 
(2021). Developing countries’ macroeconomic exposure to 
the low-carbon transition (Research Paper No. 220). Agence 
Française de Développement.

European Environmental Bureau. (2019). For your information. 
EEB. https://eeb.org/still-too-hard-to-access-environmental-
information-in-the-eu-eeb-report/

European Parliament. (n.d.). Ordinary legislative procedure. 
European Parliament. Retrieved April 28, 2022, from https://
www.europarl.europa.eu/infographic/legislative-procedure/
index_en.html 

Fankhauser, S., Smith, S. M., Allen, M., Axelsson, K., 
Hale, T., Hepburn, C., Kendall, J. M., Khosla, R., Lezaun, J., 
Mitchell-Larson, E., Obersteiner, M., Rajamani, L., Rickaby, R., 
Seddon, N., & Wetzer, T. (2022). The meaning of net zero 
and how to get it right. Nature Climate Change, 12(1), 15 – 21. 
https://doi.org/10.1038/s41558-021-01245-w

Fanning, A. L., O’Neill, D. W., & Büchs, M. (2020). Provisioning 
systems for a good life within planetary boundaries. Global 
Environmental Change, 64, 102135. https://doi.org/10.1016/ 
j.gloenvcha.2020.102135

Fanning, A. L., O’Neill, D. W., Hickel, J., & Roux, N. (2022). 
The social shortfall and ecological overshoot of nations. 
Nature Sustainability, 5(1), 26 – 36. https://doi.org/10.1038/
s41893-021-00799-z

FAO. (2021). A multi-billion-dollar opportunity – Repurposing 
agricultural support to transform food systems. FAO. 
https://doi.org/10.4060/cb6683en

FAO, P. J. (Ed.). (2013). Tackling climate change through 
livestock: A global assessment of emissions and mitigation 
opportunities. Food and Agriculture Organization of the 
United Nations.

FAO, UNDP, & UNEP. (2021). A multi-billion-dollar opportunity – 
Repurposing agricultural support to transform food systems. 
FAO, UNDP, and UNEP. https://doi.org/10.4060/cb6562en

Farber, S. C., Costanza, R., & Wilson, M. A. (2002). 
Economic and ecological concepts for valuing ecosystem 
services. Ecological Economics, 41(3), 375 – 392. 
https://doi.org/10.1016/S0921-8009(02)00088-5

Financial Times Editorial Board. (2019, February 5). German 
industrial policy comes back to the fore. Financial Times. 
https://www.ft.com/content/49a5920c-2954-11e9-88a4-
c32129756dd8

Fisch-Romito, V., Guivarch, C., Creutzig, F., Minx, J. C., & 
Callaghan, M. W. (2021). Systematic map of the literature on 
carbon lock-in induced by long-lived capital. Environmental 
Research Letters, 16(5), 053004. https://doi.org/10.1088/ 
1748-9326/aba660

Fligstein, N. (2008). Myths of the market. In A. Ebner & 
N. Beck (Eds.), The institutions of the market: Organizations, 
social systems, and governance (pp. 131 – 156). Oxford 
University Press.

Folke, C., Carpenter, S. R., Walker, B., Scheffer, M., 
Chapin, T., & Rockström, J. (2010). Resilience Thinking: 
Integrating Resilience, Adaptability and Transformability. 
Ecology and Society, 15(4). http://www.jstor.org/stable/ 
26268226

Folke, C., Jansson, Å., Rockström, J., Olsson, P., Carpenter, S. R., 
Chapin, F. S., Crépin, A.-S., Daily, G., Danell, K., Ebbesson, J., 
Elmqvist, T., Galaz, V., Moberg, F., Nilsson, M., Österblom, H., 
Ostrom, E., Persson, Å., Peterson, G., Polasky, S., … Westley, F. 
(2011a). Reconnecting to the Biosphere. Ambio, 40(7), 719. 
https://doi.org/10.1007/s13280-011-0184-y

Folke, C., Jansson, Å., Rockström, J., Olsson, P., Carpenter, S. R., 
Chapin, F. S., Crépin, A.-S., Daily, G., Danell, K., Ebbesson, J., 
Elmqvist, T., Galaz, V., Moberg, F., Nilsson, M., Österblom, H., 
Ostrom, E., Persson, Å., Peterson, G., Polasky, S., … Westley, F. 
(2011b). Reconnecting to the biosphere. Ambio, 40(7), 719 – 738. 
https://doi.org/10.1007/s13280-011-0184-y

Foye, C. (2017). The relationship between size of living space 
and subjective well-being. Journal of Happiness Studies, 
18(2), 427 – 461. https://doi.org/10.1007/s10902-016-9732-2

https://doi.org/10.18352/ijc.881
https://doi.org/10.1017/9781108661928
https://3waryu2g9363hdvii1ci666p-wpengine.netdna-ssl.com/wp-content/uploads/sites/86/2020/09/Right-of-Rivers-Report-V3-Digital-compressed.pdf
https://3waryu2g9363hdvii1ci666p-wpengine.netdna-ssl.com/wp-content/uploads/sites/86/2020/09/Right-of-Rivers-Report-V3-Digital-compressed.pdf
https://3waryu2g9363hdvii1ci666p-wpengine.netdna-ssl.com/wp-content/uploads/sites/86/2020/09/Right-of-Rivers-Report-V3-Digital-compressed.pdf
https://www.edelman.com/trust/2022-trust-barometer
https://eeist.co.uk/downloads/
https://doi.org/10.1088/1748-9326/10/8/084023
https://eeb.org/still-too-hard-to-access-environmental-information-in-the-eu-eeb-report/
https://eeb.org/still-too-hard-to-access-environmental-information-in-the-eu-eeb-report/
https://doi.org/10.1038/s41558-021-01245-w
https://doi.org/10.1016/j.gloenvcha.2020.102135
https://doi.org/10.1016/j.gloenvcha.2020.102135
https://doi.org/10.1038/s41893-021-00799-z
https://doi.org/10.1038/s41893-021-00799-z
https://doi.org/10.4060/cb6683en
https://doi.org/10.4060/cb6562en
https://doi.org/10.1016/S0921-8009(02)00088-5
https://www.ft.com/content/49a5920c-2954-11e9-88a4-c32129756dd8
https://www.ft.com/content/49a5920c-2954-11e9-88a4-c32129756dd8
https://doi.org/10.1088/1748-9326/aba660
https://doi.org/10.1088/1748-9326/aba660
http://www.jstor.org/stable/26268226
http://www.jstor.org/stable/26268226
https://doi.org/10.1007/s13280-011-0184-y
https://doi.org/10.1007/s13280-011-0184-y
https://doi.org/10.1007/s10902-016-9732-2


149

Re
fe
re
nc
es

Franta, B. (2021). Weaponizing economics: Big Oil, economic 
consultants, and climate policy delay. Environmental Politics, 
0(0), 1 – 21. https://doi.org/10.1080/09644016.2021.1947636

Frantzeskaki, N., McPhearson, T., Collier, M. J., Kendal, D., 
Bulkeley, H., Dumitru, A., Walsh, C., Noble, K., van Wyk, E., 
Ordóñez, C., Oke, C., & Pintér, L. (2019). Nature-Based 
Solutions for Urban Climate Change Adaptation: 
Linking Science, Policy, and Practice Communities for 
Evidence-Based Decision-Making. BioScience, 69(6), 
455 – 466. https://doi.org/10.1093/biosci/biz042

Future of Climate Cooperation. (2021). A vision for the 
ecosystem of global climate action: Accelerating action for 
the decisive decade and beyond. https://www.bsg.ox.ac.uk/
research/publications/vision-global-climate-action-ecosystem

Ganesan, K., Choudhury, P., Palakshappa, R., Jain, R., & 
Raje, S. (2014). Assessing Green Industrial Policy. CEEW. 
https://www.ceew.in/publications/assessing-green-
industrial-policy

Garnett, S. T., Burgess, N. D., Fa, J. E., Fernández- 
Llamazares, Á., Molnár, Z., Robinson, C. J., Watson, J. E. 
M., Zander, K. K., Austin, B., Brondizio, E. S., Collier, N. F., 
Duncan, T., Ellis, E., Geyle, H., Jackson, M. V., Jonas, H., 
Malmer, P., McGowan, B., Sivongxay, A., & Leiper, I. (2018). 
A spatial overview of the global importance of Indigenous 
lands for conservation. Nature Sustainability, 1(7), 369 – 374. 
https://doi.org/10.1038/s41893-018-0100-6

Garrard, G. E., Williams, N. S. G., Mata, L., Thomas, J., & 
Bekessy, S. A. (2018). Biodiversity Sensitive Urban Design: 
Biodiversity sensitive urban design. Conservation Letters, 
11(2), e12411. https://doi.org/10.1111/conl.12411

Geels, F. W. (2014). Regime resistance against low-carbon 
transitions: Introducing politics and power into the 
multi-level perspective. Theory, Culture & Society, 31(5), 
21 – 40. https://doi.org/10.1177/0263276414531627

Geels, F. W. (2018). Low-carbon transition via system 
reconfiguration? A socio-technical whole system analysis 
of passenger mobility in Great Britain (1990 – 2016). Energy 
Research & Social Science, 46, 86 – 102. https://doi.org/ 
10.1016/j.erss.2018.07.008

Geels, F. W., & Schot, J. (2007). Typology of sociotechnical 
transition pathways. Research Policy, 36(3), 399 – 417. 
https://doi.org/10.1016/j.respol.2007.01.003

Ghosh, A. (2011). Seeking Coherence in Complexity? The 
Governance of Energy by Trade and Investment Institutions. 
Global Policy, 2(s1), 106 – 119. https://doi.org/10.1111/j.1758-
5899.2011.00125.x

Ghosh, A. (2020). Multilateralism for chronic risks. UN75 
Global Governance Innovation Perspectives, June 2020, 
Issue Brief. Stimson Center. https://www.stimson.org/2020/
multilateralism-for-chronic-risks/#:~:text=Multilateralism%20
is%20not%20an%20end,planetary%20boundaries%20are 
%20at%20risk

Ghosh, A., Chaturvedi, V., & Bhasin, S. (2019). Climate ambition 
needs targeted technology collaboration. In 20 Years of G20 
(pp. 157 – 179). Springer, Singapore. http://link.springer.com/
chapter/10.1007/978-981-13-8106-5_9

Ghosh, A., & Harihar, N. (2021). Coordinating global risk 
mitigation for exponential climate finance: A GCF-CEEW 
Report. Global Challenges Foundation.

Gibbs, L. M. (2010). “A Beautiful Soaking Rain”: 
Environmental Value and Water beyond Eurocentrism. 
Environment and Planning D: Society and Space, 28(2), 
363 – 378. https://doi.org/10.1068/d9207

Giessen, L., Burns, S., Sahide, M. A. K., & Wibowo, A. (2016). 
From governance to government: The strengthened role 
of state bureaucracies in forest and agricultural certification. 
Policy and Society, 35(1), 71 – 89. https://doi.org/10.1016/ 
j.polsoc.2016.02.001

Glasgow Financial Alliance for Net Zero. (2021, November 3). 
Amount of finance committed to achieving 1.5°C now at scale 
needed to deliver the transition. https://www.gfanzero.com/
press/amount-of-finance-committed-to-achieving-1-5c-now-
at-scale-needed-to-deliver-the-transition/

Gleckman, H. (2018). Multilateralism and multistakeholderism: 
Global governance gaps. In Multistakeholder Governance 
and Democracy. Routledge.

Global Commission on the Economy and Climate. (2014). 
The New Climate Economy. Global Commission on the 
Economy and Climate. https://newclimateeconomy.net/
content/global-reports

Global Commons Alliance. (2021). Global Commons Survey: 
Attitudes to planetary stewardship and transformation among 
G20 countries. https://globalcommonsalliance.org/news/
global-commons-alliance/global-commons-g20-survey/

Global Footprint Network. (n.d.-a). Ecological Footprint—
Global Footprint Network. Retrieved 31 March 2022, from 
https://www.footprintnetwork.org/our-work/ecological-
footprint/

Global Footprint Network. (n.d.-b). Open Data Platform. 
Retrieved 31 March 2022, from https://data.footprint 
network.org/#/

Goldemberg, J., Johansson, T. B., Reddy, A. K. N., 
& Williams, R. H. (1987). Energy for a sustainable world. 
World Resources Institute.

Gollier, C., & Hammitt, J. (2014). The Long-Run Discount 
Rate Controversy. Annual Review of Resource Economics, 
6, 273 – 295.

Gómez-Baggethun, E., de Groot, R., Lomas, P. L., & Montes, C. 
(2010). The history of ecosystem services in economic 
theory and practice: From early notions to markets and 
payment schemes. Ecological Economics, 69(6), 1209 – 1218. 
https://doi.org/10.1016/j.ecolecon.2009.11.007

González-Ricoy, I., & Gosseries, A. (2016). Institutions for 
Future Generations. Oxford University Press.

Green, J. F. (2021). Does carbon pricing reduce emissions? 
A review of ex-post analyses. Environmental Research Letters, 
16(4), 043004. https://doi.org/10.1088/1748-9326/abdae9

Guerrero, L. R., Avgar, A. C., Phillips, E., & Sterling, M. R. 
(2020). They are essential workers now, and should continue 
to be: Social workers and home health care workers during 
COVID-19 and beyond. Journal of Gerontological Social 
Work, 63(6 – 7), 574 – 576. https://doi.org/10.1080/01634372. 
2020.1779162

Gupta, A. (2022). COVAX can still end COVID-19 vaccine 
apartheid. Nature Human Behaviour, 6(2), 175 – 175. 
https://doi.org/10.1038/s41562-022-01308-8

Hagmann, D., Ho, E. H., & Loewenstein, G. (2019). Nudging 
out support for a carbon tax. Nature Climate Change, 9(6), 
484 – 489. https://doi.org/10.1038/s41558-019-0474-0

Hale, T. (2016). “All Hands on Deck”: The Paris Agreement 
and Nonstate Climate Action. Global Environmental Politics, 
16(3), 12 – 22. https://doi.org/10.1162/GLEP_a_00362

Halle, M., & Najam, A. (2010). Global environmental 
governance: The challenge of accountability. 
https://open.bu.edu/handle/2144/22687

https://doi.org/10.1080/09644016.2021.1947636
https://doi.org/10.1093/biosci/biz042
https://www.bsg.ox.ac.uk/research/publications/vision-global-climate-action-ecosystem
https://www.bsg.ox.ac.uk/research/publications/vision-global-climate-action-ecosystem
https://www.ceew.in/publications/assessing-green-industrial-policy
https://www.ceew.in/publications/assessing-green-industrial-policy
https://doi.org/10.1038/s41893-018-0100-6
https://doi.org/10.1111/conl.12411
https://doi.org/10.1177/0263276414531627
https://doi.org/10.1016/j.erss.2018.07.008
https://doi.org/10.1016/j.erss.2018.07.008
https://doi.org/10.1016/j.respol.2007.01.003
https://doi.org/10.1111/j.1758-5899.2011.00125.x
https://doi.org/10.1111/j.1758-5899.2011.00125.x
https://www.stimson.org/2020/multilateralism-for-chronic-risks/#:~:text=Multilateralism%20is%20not%20an%20end,planetary%20boundaries%20are%20at%20risk
https://www.stimson.org/2020/multilateralism-for-chronic-risks/#:~:text=Multilateralism%20is%20not%20an%20end,planetary%20boundaries%20are%20at%20risk
https://www.stimson.org/2020/multilateralism-for-chronic-risks/#:~:text=Multilateralism%20is%20not%20an%20end,planetary%20boundaries%20are%20at%20risk
https://www.stimson.org/2020/multilateralism-for-chronic-risks/#:~:text=Multilateralism%20is%20not%20an%20end,planetary%20boundaries%20are%20at%20risk
http://link.springer.com/chapter/10.1007/978-981-13-8106-5_9
http://link.springer.com/chapter/10.1007/978-981-13-8106-5_9
https://doi.org/10.1068/d9207
https://doi.org/10.1016/j.polsoc.2016.02.001
https://doi.org/10.1016/j.polsoc.2016.02.001
https://www.gfanzero.com/press/amount-of-finance-committed-to-achieving-1-5c-now-at-scale-needed-to-deliver-the-transition/
https://www.gfanzero.com/press/amount-of-finance-committed-to-achieving-1-5c-now-at-scale-needed-to-deliver-the-transition/
https://www.gfanzero.com/press/amount-of-finance-committed-to-achieving-1-5c-now-at-scale-needed-to-deliver-the-transition/
https://newclimateeconomy.net/content/global-reports
https://newclimateeconomy.net/content/global-reports
https://globalcommonsalliance.org/news/global-commons-alliance/global-commons-g20-survey/
https://globalcommonsalliance.org/news/global-commons-alliance/global-commons-g20-survey/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://data.footprintnetwork.org/#/
https://data.footprintnetwork.org/#/
https://doi.org/10.1016/j.ecolecon.2009.11.007
https://doi.org/10.1088/1748-9326/abdae9
https://doi.org/10.1080/01634372.2020.1779162
https://doi.org/10.1080/01634372.2020.1779162
https://doi.org/10.1038/s41562-022-01308-8
https://doi.org/10.1038/s41558-019-0474-0
https://doi.org/10.1162/GLEP_a_00362
https://open.bu.edu/handle/2144/22687


150

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

Hallegatte, S., Fay, M., & Vogt-Schilb, A. (2013). 
Green industrial policies: When and how. World Bank. 
https://doi.org/10.1596/1813-9450-6677

Haq, K., & Jolly, R. (2008). Global development, poverty 
alleviation, and North-South relations. In K. Haq & R. Ponzio 
(Eds.), Pioneering the Human Development Revolution: 
An Intellectual Biography of Mahbub ul Haq. Oxford 
University Press.

Haskel, J., & Westlake, S. (2018). Capitalism without capital. 
Princeton University Press. https://press.princeton.edu/
books/hardcover/9780691175034/capitalism-without-capital

Haveren, J., Scott, E. L., & Sanders, J. (2008). Bulk chemicals 
from biomass. Biofuels, Bioproducts and Biorefining, 2(1), 
41 – 57. https://doi.org/10.1002/bbb.43

Heerwagen, J., Kellert, S. R., & Mador, M. (2013). Biophilic 
design: The theory, science and practice of bringing 
buildings to life. Wiley. http://rbdigital.oneclickdigital.com

Heinkel, R., Kraus, A., & Zechner, J. (2001). The effect 
of green investment on corporate behavior. The Journal 
of Financial and Quantitative Analysis, 36(4), 431 – 449. 
https://doi.org/10.2307/2676219

Helldén, D., Andersson, C., Nilsson, M., Ebi, K. L., 
Friberg, P., & Alfvén, T. (2021). Climate change and child 
health: A scoping review and an expanded conceptual 
framework. The Lancet Planetary Health, 5(3), e164 – e175. 
https://doi.org/10.1016/S2542-5196(20)30274-6

Hepburn, C., O’Callaghan, B., Stern, N., Stiglitz, J., & 
Zenghelis, D. (2020). Will COVID-19 fiscal recovery packages 
accelerate or retard progress on climate change? Oxford 
Review of Economic Policy, 36(Supplement_1), S359 – S381. 
https://doi.org/10.1093/oxrep/graa015

Hermanus, L., & Campbell, A. (2017). Biomimicry builds urban 
possibilities in South Africa. IndraStra Global, 3(6), 1 – 8.

Hickel, J. (2020). Quantifying national responsibility for 
climate breakdown: An equality-based attribution approach 
for carbon dioxide emissions in excess of the planetary 
boundary. The Lancet Planetary Health, 4(9), e399 – e404. 
https://doi.org/10.1016/S2542-5196(20)30196-0

Hickmann, T., van Asselt, H., Oberthür, S., Sanderink, L., 
Widerberg, O., & Zelli, F. (2020). Institutional Interlinkages. 
In F. Biermann & R. E. Kim (Eds.), Architectures of Earth 
System Governance: Institutional Complexity and Structural 
Transformation (pp. 119 – 136). Cambridge University Press. 
https://doi.org/10.1017/9781108784641.006

Horn, P. (2021). Enabling participatory planning to 
be scaled in exclusionary urban political environments: 
Lessons from the Mukuru Special Planning Area in 
Nairobi. Environment and Urbanization, 33(2), 519 – 538. 
https://doi.org/10.1177/09562478211011088

Hounkonnou, D., Kossou, D., Kuyper, T. W., Leeuwis, C., 
Nederlof, E. S., Röling, N., Sakyi-Dawson, O., Traoré, M., 
& van Huis, A. (2012). An innovation systems approach 
to institutional change: Smallholder development in West 
Africa. Agricultural Systems, 108, 74 – 83. https://doi.org/ 
10.1016/j.agsy.2012.01.007

Hovi, J., Sprinz, D. F., & Underdal, A. (2009). Implementing 
Long-Term Climate Policy: Time Inconsistency, Domestic 
Politics, International Anarchy. Global Environmental Politics, 
9(3), 20 – 39. https://doi.org/10.1162/glep.2009.9.3.20

Howell, R. A. (2013). It’s not (just) “the environment, stupid!” 
Values, motivations, and routes to engagement of people 
adopting lower-carbon lifestyles. Global Environmental 
Change, 23(1), 281 – 290. https://doi.org/10.1016/j.gloenvcha. 
2012.10.015

Hungerford, H., Peyton, R. B., & Wilke, R. J. (1980). Goals 
for Curriculum Development in Environmental Education. 
The Journal of Environmental Education, 11(3), 42 – 47. 
https://doi.org/10.1080/00958964.1980.9941381

ICMA. (2021). Green Bond Principles 2021. International 
Capital Market Association.

IEA. (2021). Net Zero by 2050: A Roadmap for the Global 
Energy Sector. IEA. https://www.iea.org/reports/net-zero-
by-2050

IEA. (2022). What would net zero by 2050 mean for the 
emissions footprints of younger people versus their parents? 
IEA. https://www.iea.org/commentaries/what-would-net-
zero-by-2050-mean-for-the-emissions-footprints-of-
younger-people-versus-their-parents

ILO (Ed.). (2018). World employment and social outlook 2018: 
Greening with jobs. International Labour Organization.

Independent Group of Scientists appointed by the Secretary-
General. (2019). Global Sustainable Development Report 
2019: The Future is Now – Science for Achieving Sustainable 
Development. UN. https://sustainabledevelopment.un.org/
gsdr2019

IPBES. (2019a). Summary for policymakers of the global 
assessment report on biodiversity and ecosystem services 
(R. T. Watson, I. A. Baste, A. Larigauderie, P. Leadley, U. 
Pascual, B. Baptiste, S. Demissew, L. Dziba, G. Erpul, A. M. 
Fazel, M. Fischer, A. M. Hernández, M. Karki, V. Mathur, T. 
Pataridze, I. S. Pinto, M. Stenseke, K. Török, & B. Vilá, Eds.). 
Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services.

IPBES. (2019b). Global assessment report on biodiversity 
and ecosystem services of the Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services 
(E. S. Brondízio, J. Settele, S. Díaz, & H. T. Ngo, Eds.). 
Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services. https://doi.org/10.5281/zenodo. 
3831674

IPCC. (2021). Climate Change 2021 The Physical Science Basis 
Working Group I Contribution to the Sixth Assessment Report 
of the Intergovernmental Panel on Climate Change. IPCC.

IPCC. (2022a). Climate Change 2022: Impacts, Adaptation, 
and Vulnerability. Contribution of Working Group II to the 
Sixth Assessment Report of the Intergovernmental Panel on 
Climate Change. IPCC. https://www.ipcc.ch/report/ar6/wg2/

IPCC. (2022b). Climate Change 2022: Mitigation of Climate 
Change. Contribution of Working Group III to the Sixth 
Assessment Report of the Intergovernmental Panel on 
Climate Change. Cambridge University Press, Cambridge, 
UK and New York, NY, USA. doi: 10.1017/9781009157926

IRP. (2019). Global Resources Outlook 2019: Natural 
Resources for the Future We Want. EP. https://www.resource 
panel.org/reports/global-resources-outlook

ISO. (2020). The ISO Survey. International Standards 
Organization. https://www.iso.org/the-iso-survey.html

Ivanova, M. (2021). The Untold Story of the World’s Leading 
Environmental Institution: UNEP at Fifty. MIT Press.

https://doi.org/10.1596/1813-9450-6677
https://press.princeton.edu/books/hardcover/9780691175034/capitalism-without-capital
https://press.princeton.edu/books/hardcover/9780691175034/capitalism-without-capital
https://doi.org/10.1002/bbb.43
http://rbdigital.oneclickdigital.com
https://doi.org/10.2307/2676219
https://doi.org/10.1016/S2542-5196(20)30274-6
https://doi.org/10.1093/oxrep/graa015
https://doi.org/10.1016/S2542-5196(20)30196-0
https://doi.org/10.1017/9781108784641.006
https://doi.org/10.1177/09562478211011088
https://doi.org/10.1016/j.agsy.2012.01.007
https://doi.org/10.1016/j.agsy.2012.01.007
https://doi.org/10.1162/glep.2009.9.3.20
https://doi.org/10.1016/j.gloenvcha.2012.10.015
https://doi.org/10.1016/j.gloenvcha.2012.10.015
https://doi.org/10.1080/00958964.1980.9941381
https://www.iea.org/reports/net-zero-by-2050
https://www.iea.org/reports/net-zero-by-2050
https://www.iea.org/commentaries/what-would-net-zero-by-2050-mean-for-the-emissions-footprints-of-younger-people-versus-their-parents
https://www.iea.org/commentaries/what-would-net-zero-by-2050-mean-for-the-emissions-footprints-of-younger-people-versus-their-parents
https://www.iea.org/commentaries/what-would-net-zero-by-2050-mean-for-the-emissions-footprints-of-younger-people-versus-their-parents
https://sustainabledevelopment.un.org/gsdr2019
https://sustainabledevelopment.un.org/gsdr2019
https://doi.org/10.5281/zenodo.3831674
https://doi.org/10.5281/zenodo.3831674
https://www.ipcc.ch/report/ar6/wg2/
https://www.resourcepanel.org/reports/global-resources-outlook
https://www.resourcepanel.org/reports/global-resources-outlook
https://www.iso.org/the-iso-survey.html


151

Re
fe
re
nc
es

Ives, C. D., Abson, D. J., von Wehrden, H., Dorninger, C., 
Klaniecki, K., & Fischer, J. (2018). Reconnecting with nature 
for sustainability. Sustainability Science, 13(5), 1389 – 1397. 
https://doi.org/10.1007/s11625-018-0542-9

Jackson, T., & Marks, N. (1999). Consumption, sustainable 
welfare and human needs—With reference to UK expenditure 
patterns between 1954 and 1994. Ecological Economics, 28(3), 
421 – 441. https://doi.org/10.1016/S0921-8009(98)00108-6

Jain, P. (2016). Dharma and ecology of Hindu 
communities: Sustenance and sustainability. Routledge. 
https://www.taylorfrancis.com/books/e/9781315576916

Jain, P. (2021). Environmental Personhood Towards a Rights 
Based Approach for Nature and Humanity. In Green Crimes 
and International Criminal Law. Vernon Press.

Jang, Y.-S., Kim, B., Shin, J. H., Choi, Y. J., Choi, S., Song, 
C. W., Lee, J., Park, H. G., & Lee, S. Y. (2012). Bio-based 
production of C2 – C6 platform chemicals. Biotechnology 
and Bioengineering, 109(10), 2437 – 2459. https://doi.
org/10.1002/bit.24599

Jones, M. (2021, September 20). Central bank group BIS warns 
of green asset bubble risk. Reuters. https://www.reuters.com/
business/sustainable-business/global-markets-bis-esg-
urgent-2021-09-20/

Joshi, A., & Gupta, R. K. (2017). Elementary education 
in Bharat (that is India): Insights from a postcolonial 
ethnographic study of a Gurukul. International Journal 
of Indian Culture and Business Management, 15(1), 100. 
https://doi.org/10.1504/IJICBM.2017.085390

Kalfagianni, A., Partzsch, L., & Widerberg, O. (2020). 
Transnational Institutions and Networks. In F. Biermann & 
R. E. Kim (Eds.), Architectures of Earth System Governance: 
Institutional Complexity and Structural Transformation 
(pp. 75 – 96). Cambridge University Press. https://doi.org/ 
10.1017/9781108784641.004

Kamei, M., Wangmo, T., Leibowicz, B. D., & Nishioka, S. (2021). 
Urbanization, carbon neutrality, and Gross National Happiness: 
Sustainable development pathways for Bhutan. Cities, 111, 
102972. https://doi.org/10.1016/j.cities.2020.102972

Kamenshchikova, A., Wolffs, P. F. G., Hoebe, C., & Horstman, K. 
(2021). Anthropocentric framings of One Health: An analysis 
of international antimicrobial resistance policy documents. 
Critical Public Health, 31(3), 306 – 315.

Kanie, N., & Biermann, F. (Eds.). (2017). Governing through 
Goals: Sustainable Development Goals as Governance 
Innovation. MIT Press.

Karlsson-Vinkhuyzen, S., Dahl, A. L., & Persson, Å. (2018). 
The emerging accountability regimes for the Sustainable 
Development Goals and policy integration: Friend or foe? 
Environment and Planning C: Politics and Space, 36(8), 
1371 – 1390. https://doi.org/10.1177/2399654418779995

Kartha, S., Kemp-Benedict, E., Ghosh, E., Nazareth, A., & 
Gore, T. (2020). The Carbon Inequality Era: An assessment 
of the global distribution of consumption emissions among 
individuals from 1990 to 2015 and beyond (p. 52). Stockholm 
Environment Insitute and Oxfam. https://www.sei.org/
publications/the-carbon-inequality-era/

Kasser, T., Tricario, E., Boyle, D., & Simms, A. 
(2020). Advertising’s role in climate and ecological 
degradation: What does the scientific research have 
to say? Badvertising. https://static1.squarespace.
com/static/5ebd0080238e863d04911b51/t/5f
bfcb1408845d09248d4e6e/1606404891491/
Advertising%E2%80%99s+role+in+climate+and+ecological+ 
degradation.pdf

Kemp-Benedict, E. (2013). Material needs and aggregate 
demand. The Journal of Socio-Economics, 44, 16 – 26. 
https://doi.org/10.1016/j.socec.2013.02.003

Kennedy, S., & Sgouridis, S. (2011). Rigorous classification 
and carbon accounting principles for low and Zero Carbon 
Cities. Energy Policy, 39(9), 5259 – 5268. https://doi.org/ 
10.1016/j.enpol.2011.05.038

Keohane, R. O., & Victor, D. G. (2011). The Regime Complex 
for Climate Change. Perspectives on Politics, 9(01), 7 – 23. 
https://doi.org/10.1017/S1537592710004068

Kissinger, G. (2015). Policy Brief 7: Fiscal Incentives 
for Agricultural Commodity Production: Options 
to Forge Compatibility with REDD+—UN-REDD 
Programme Collaborative Online Workspace. https://
www.unredd.net/documents/global-programme-191/
redd-and-the-green-economy-1294/forest-ecosystem-
valuation-and-economics/14584-un-redd-policy-brief-
qfiscal-incentives-for-agricultural-commodity-production-
options-to-forge-compatibility-with-reddq.html

Kjaer, L. L., Pigosso, D. C. A., Niero, M., Bech, N. M., & 
McAloone, T. C. (2019). Product/Service-Systems for a Circular 
Economy: The Route to Decoupling Economic Growth from 
Resource Consumption? Journal of Industrial Ecology, 23(1), 
22 – 35. https://doi.org/10.1111/jiec.12747

Kløcker Larsen, R., Boström, M., District, M. R. H., 
District, V. S. R. H., District, V. R. H., & Wik-Karlsson, J. (2022). 
The impacts of mining on Sámi lands: A knowledge synthesis 
from three reindeer herding districts. The Extractive 
Industries and Society, 9, 101051. https://doi.org/10.1016/ 
j.exis.2022.101051

Kölbel, J. F., Heeb, F., Paetzold, F., & Busch, T. (2020). 
Can sustainable investing save the world? Reviewing the 
mechanisms of investor impact. Organization & Environment, 
33(4), 554 – 574. https://doi.org/10.1177/1086026620919202

Koplow, D., & Steenblik, R. (2022a). Protecting Nature by 
Reforming Environmentally Harmful Subsidies: The Role 
of Business. Earth Track. https://www.earthtrack.net/
document/protecting-nature-reforming-environmentally-
harmful-subsidies-role-business

Koplow, D., & Steenblik, R. (2022b). Protecting nature 
by reforming environmentally harmful subsidies: The role 
of business. February 2022. https://www.earthtrack.net/
document/protecting-nature-reforming-environmentally-
harmful-subsidies-role-business

Kothari, A. (2014). Very Much on the Map: The Timbaktu 
Collective. Kalpavriksh.

Kramarz, T., & Park, S. (2016). Accountability in Global 
Environmental Governance: A Meaningful Tool for Action? 
Global Environmental Politics, 16(2), 1 – 21. https://doi.org/ 
10.1162/GLEP_a_00349

Krebel, L., Stirling, A., van Lerven, F., & Arnold, S. (2020). 
Building a green stimulus for COVID-19: A recovery plan for 
a greener, fairer future (p. 33). New Economics Foundation.

https://doi.org/10.1007/s11625-018-0542-9
https://doi.org/10.1016/S0921-8009(98)00108-6
https://www.taylorfrancis.com/books/e/9781315576916
https://doi.org/10.1002/bit.24599
https://doi.org/10.1002/bit.24599
https://www.reuters.com/business/sustainable-business/global-markets-bis-esg-urgent-2021-09-20/
https://www.reuters.com/business/sustainable-business/global-markets-bis-esg-urgent-2021-09-20/
https://www.reuters.com/business/sustainable-business/global-markets-bis-esg-urgent-2021-09-20/
https://doi.org/10.1504/IJICBM.2017.085390
https://doi.org/10.1017/9781108784641.004
https://doi.org/10.1017/9781108784641.004
https://doi.org/10.1016/j.cities.2020.102972
https://doi.org/10.1177/2399654418779995
https://www.sei.org/publications/the-carbon-inequality-era/
https://www.sei.org/publications/the-carbon-inequality-era/
https://static1.squarespace.com/static/5ebd0080238e863d04
911b51/t/5fbfcb1408845d09248d4e6e/1606404891491/Advertising%E2%80%99s+role+in+climate+and+ecological+degradation.pdf
https://static1.squarespace.com/static/5ebd0080238e863d04
911b51/t/5fbfcb1408845d09248d4e6e/1606404891491/Advertising%E2%80%99s+role+in+climate+and+ecological+degradation.pdf
https://static1.squarespace.com/static/5ebd0080238e863d04
911b51/t/5fbfcb1408845d09248d4e6e/1606404891491/Advertising%E2%80%99s+role+in+climate+and+ecological+degradation.pdf
https://static1.squarespace.com/static/5ebd0080238e863d04
911b51/t/5fbfcb1408845d09248d4e6e/1606404891491/Advertising%E2%80%99s+role+in+climate+and+ecological+degradation.pdf
https://static1.squarespace.com/static/5ebd0080238e863d04
911b51/t/5fbfcb1408845d09248d4e6e/1606404891491/Advertising%E2%80%99s+role+in+climate+and+ecological+degradation.pdf
https://doi.org/10.1016/j.socec.2013.02.003
https://doi.org/10.1016/j.enpol.2011.05.038
https://doi.org/10.1016/j.enpol.2011.05.038
https://doi.org/10.1017/S1537592710004068
https://www.unredd.net/documents/global-programme-191/redd-and-the-green-economy-1294/forest-ecosystem-valuation-and-economics/14584-un-redd-policy-brief-qfiscal-incentives-for-agricultural-commodity-production-options-to-forge-compatibility-with-reddq.html
https://www.unredd.net/documents/global-programme-191/redd-and-the-green-economy-1294/forest-ecosystem-valuation-and-economics/14584-un-redd-policy-brief-qfiscal-incentives-for-agricultural-commodity-production-options-to-forge-compatibility-with-reddq.html
https://www.unredd.net/documents/global-programme-191/redd-and-the-green-economy-1294/forest-ecosystem-valuation-and-economics/14584-un-redd-policy-brief-qfiscal-incentives-for-agricultural-commodity-production-options-to-forge-compatibility-with-reddq.html
https://www.unredd.net/documents/global-programme-191/redd-and-the-green-economy-1294/forest-ecosystem-valuation-and-economics/14584-un-redd-policy-brief-qfiscal-incentives-for-agricultural-commodity-production-options-to-forge-compatibility-with-reddq.html
https://www.unredd.net/documents/global-programme-191/redd-and-the-green-economy-1294/forest-ecosystem-valuation-and-economics/14584-un-redd-policy-brief-qfiscal-incentives-for-agricultural-commodity-production-options-to-forge-compatibility-with-reddq.html
https://www.unredd.net/documents/global-programme-191/redd-and-the-green-economy-1294/forest-ecosystem-valuation-and-economics/14584-un-redd-policy-brief-qfiscal-incentives-for-agricultural-commodity-production-options-to-forge-compatibility-with-reddq.html
https://doi.org/10.1111/jiec.12747
https://doi.org/10.1016/j.exis.2022.101051
https://doi.org/10.1016/j.exis.2022.101051
https://doi.org/10.1177/1086026620919202
https://www.earthtrack.net/document/protecting-nature-reforming-environmentally-harmful-subsidies-role-business
https://www.earthtrack.net/document/protecting-nature-reforming-environmentally-harmful-subsidies-role-business
https://www.earthtrack.net/document/protecting-nature-reforming-environmentally-harmful-subsidies-role-business
https://www.earthtrack.net/document/protecting-nature-reforming-environmentally-harmful-subsidies-role-business
https://www.earthtrack.net/document/protecting-nature-reforming-environmentally-harmful-subsidies-role-business
https://www.earthtrack.net/document/protecting-nature-reforming-environmentally-harmful-subsidies-role-business
https://doi.org/10.1162/GLEP_a_00349
https://doi.org/10.1162/GLEP_a_00349


152

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

Kronenberg, J., Haase, A., Łaszkiewicz, E., Antal, A., 
Baravikova, A., Biernacka, M., Dushkova, D., Filčak, R., 
Haase, D., Ignatieva, M., Khmara, Y., Niţă, M. R., & Onose, 
D. A. (2020). Environmental justice in the context of urban 
green space availability, accessibility, and attractiveness 
in postsocialist cities. Cities, 106, 102862. https://doi.org/ 
10.1016/j.cities.2020.102862

Kuckertz, A., Berger, E. S. C., & Brändle, L. (2020). 
Entrepreneurship and the sustainable bioeconomy 
transformation. Environmental Innovation and Societal 
Transitions, 37, 332 – 344. https://doi.org/10.1016/j.eist. 
2020.10.003

Kuramochi, T., Roelfsema, M., Hsu, A., Lui, S., Weinfurter, A., 
Chan, S., Hale, T., Clapper, A., Chang, A., & Höhne, N. (2020). 
Beyond national climate action: The impact of region, city, 
and business commitments on global greenhouse gas 
emissions. Climate Policy, 20(3), 275 – 291. https://doi.org/ 
10.1080/14693062.2020.1740150

Lall, S., & Teubal, M. (1998). “Market-stimulating” technology 
policies in developing countries: A framework with examples 
from East Asia. World Development, 26(8), 1369 – 1385. 
https://doi.org/10.1016/S0305-750X(98)00071-0

Latulippe, N., & Klenk, N. (2020). Making room and moving 
over: Knowledge co-production, Indigenous knowledge 
sovereignty and the politics of global environmental 
change decision-making. Current Opinion in Environmental 
Sustainability, 42, 7 – 14. https://doi.org/10.1016/j.cosust. 
2019.10.010

Lau, M. H. M., & Wei, X. (2018). Housing size and housing 
market dynamics: The case of micro-flats in Hong Kong. 
Land Use Policy, 78, 278 – 286. https://doi.org/10.1016/ 
j.landusepol.2018.06.039

Lavides, M. N. (2018, January 31). Rights of Nature (RoN) 
and Global Sustainability Agenda at National and Local 
Levels. IPBES Secretariat. https://ipbes.net/policy-support/
case-studies/rights-nature-ron-global-sustainability-
agenda-national-local-levels

Lazarus, M., & van Asselt, H. (2018). Fossil fuel supply 
and climate policy: Exploring the road less taken. Climatic 
Change, 150, 1 – 13. https://doi.org/10.1007/s10584-018-
2266-3

Le Quéré, C., Peters, G. P., Friedlingstein, P., Andrew, R. M., 
Canadell, J. G., Davis, S. J., Jackson, R. B., & Jones, M. W. 
(2021). Fossil CO2 emissions in the post-COVID-19 era. 
Nature Climate Change, 11(3), 197 – 199. https://doi.org/ 
10.1038/s41558-021-01001-0

Leach, M., & Scoones, I. (2015). Mobilizing for green 
transformations. In I. Scoones, M. Leach, & P. Newell 
(Eds.), The Politics of Green Transformations (1 edition, 
pp. 119 – 133). Routledge.

Lebov, J., Grieger, K., Womack, D., Zaccaro, D., Whitehead, N., 
Kowalcyk, B., & MacDonald, P. D. M. (2017). A framework for 
One Health research. One Health, 3, 44 – 50. https://doi.org/ 
10.1016/j.onehlt.2017.03.004

Lecocq, F., & Shalizi, Z. (2014). The economics of targeted 
mitigation in infrastructure. Climate Policy, 14(2), 187 – 208. 
https://doi.org/10.1080/14693062.2014.861657

Lehmann, I., Martin, A., & Fisher, J. A. (2018). Why Should 
Ecosystem Services Be Governed to Support Poverty 
Alleviation? Philosophical Perspectives on Positions in the 
Empirical Literature. Ecological Economics, 149, 265 – 273. 
https://doi.org/10.1016/j.ecolecon.2018.03.003

Lehner, M., Mont, O., & Heiskanen, E. (2016). Nudging  –  
A promising tool for sustainable consumption behaviour? 
Journal of Cleaner Production, 134, 166 – 177. https://doi.org/ 
10.1016/j.jclepro.2015.11.086

Lempert, R., Popper, S., & Bankes, S. (2010). Robust Decision 
Making: Coping with Uncertainty. The Futurist, 44(1), 47 – 48.

Lenton, T. M., Benson, S., Smith, T., Ewer, T., Lanel, V., 
Petykowski, E., Powell, T. W. R., Abrams, J. F., Blomsma, F., & 
Sharpe, S. (2022). Operationalising positive tipping points 
towards global sustainability. Global Sustainability, 5. https://
doi.org/10.1017/sus.2021.30

Lenton, T. M., Held, H., Kriegler, E., Hall, J. W., Lucht, W., 
Rahmstorf, S., & Schellnhuber, H. J. (2008). Tipping elements 
in the Earth’s climate system. Proceedings of the National 
Academy of Sciences, 105(6), 1786 – 1793. https://doi.org/ 
10.1073/pnas.0705414105

Liera, C., García, M., Andersson, K., & Kvarnström, E. (2022). 
Combining sewered and non-sewered sanitation in Montero, 
Bolivia: Scaling up sustainably. Stockholm Environment 
Institute. https://doi.org/10.51414/sei2022.007

Lind, E. A., Kulik, C. T., Ambrose, M., & Park, M. V. de V. 
(1993). Individual and corporate dispute resolution: 
Using procedural fairness as a decision heuristic. 
Administrative Science Quarterly, 38(2), 224 – 251. 
https://doi.org/10.2307/2393412

Lindahl, M., Sundin, E., & Sakao, T. (2014). Environmental 
and economic benefits of Integrated Product Service 
Offerings quantified with real business cases. Journal of 
Cleaner Production, 64, 288 – 296. https://doi.org/10.1016/ 
j.jclepro.2013.07.047

Linnér, B.-O., & Selin, H. (2018). What happened 3 December 
1968? (2018, December 2). Mistra Geopolitics. https://
www.mistra-geopolitics.se/news/what-happened-3-
december-1968/ 

Linnér, B.-O., & Selin, H. (2021, November 25). Stockholm 1972: 
How the first global environment talks contained the shape 
of things to come. China Dialogue. https://chinadialogue.net/ 
en/pollution/stockholm-1972-first-global-environment-
conference-shape-of-things-to-come/

Linnér, B.-O., & Wibeck, V. (2019). Sustainability 
Transformations Across Societies: Agents and Drivers 
across Societies. Cambridge University Press.

Lobao, L., Gray, M., Cox, K., & Kitson, M. (2018). The shrinking 
state? Understanding the assault on the public sector. 
Cambridge Journal of Regions, Economy and Society, 
11(3), 389 – 408. https://doi.org/10.1093/cjres/rsy026

Lockwood, M. (2015). The political dynamics of green 
transformations: Feedback effcts and institutional context. 
In I. Scoones, M. Leach, & P. Newell (Eds.), The Politics of 
Green Transformations (1 edition, pp. 86 – 101). Routledge.

Loorbach, D., Frantzeskaki, N., & Avelino, F. (2017). 
Sustainability Transitions Research: Transforming Science 
and Practice for Societal Change. Annual Review of 
Environment and Resources, 42, 599 – 626. https://doi.org/ 
10.1146/annurev-environ-102014-021340

Magallanes, C. J. I. (2015). Nature as an Ancestor: Two 
Examples of Legal Personality for Nature in New Zealand. 
VertigO, Hors-série 22. https://doi.org/10.4000/vertigo.16199

Mahendra, A., King, R., Du, J., Dasgupta, A., Beard, V., 
Kallergis, A., & Schalch, K. (2021). Towards a More Equal 
City: Seven Transformations for More Equitable and 
Sustainable Cities. World Resources Institute. https://doi.org/ 
10.46830/wrirpt.19.00124

https://doi.org/10.1016/j.cities.2020.102862
https://doi.org/10.1016/j.cities.2020.102862
https://doi.org/10.1016/j.eist.2020.10.003
https://doi.org/10.1016/j.eist.2020.10.003
https://doi.org/10.1080/14693062.2020.1740150
https://doi.org/10.1080/14693062.2020.1740150
https://doi.org/10.1016/S0305-750X(98)00071-0
https://doi.org/10.1016/j.cosust.2019.10.010
https://doi.org/10.1016/j.cosust.2019.10.010
https://doi.org/10.1016/j.landusepol.2018.06.039
https://doi.org/10.1016/j.landusepol.2018.06.039
https://ipbes.net/policy-support/case-studies/rights-nature-ron-global-sustainability-agenda-national-local-levels
https://ipbes.net/policy-support/case-studies/rights-nature-ron-global-sustainability-agenda-national-local-levels
https://ipbes.net/policy-support/case-studies/rights-nature-ron-global-sustainability-agenda-national-local-levels
https://doi.org/10.1007/s10584-018-2266-3
https://doi.org/10.1007/s10584-018-2266-3
https://doi.org/10.1038/s41558-021-01001-0
https://doi.org/10.1038/s41558-021-01001-0
https://doi.org/10.1016/j.onehlt.2017.03.004
https://doi.org/10.1016/j.onehlt.2017.03.004
https://doi.org/10.1080/14693062.2014.861657
https://doi.org/10.1016/j.ecolecon.2018.03.003
https://doi.org/10.1016/j.jclepro.2015.11.086
https://doi.org/10.1016/j.jclepro.2015.11.086
https://doi.org/10.1017/sus.2021.30
https://doi.org/10.1017/sus.2021.30
https://doi.org/10.1073/pnas.0705414105
https://doi.org/10.1073/pnas.0705414105
https://doi.org/10.51414/sei2022.007
https://doi.org/10.2307/2393412
https://doi.org/10.1016/j.jclepro.2013.07.047
https://doi.org/10.1016/j.jclepro.2013.07.047
https://chinadialogue.net/en/pollution/stockholm-1972-first-global-environment-conference-shape-of-things-to-come/
https://chinadialogue.net/en/pollution/stockholm-1972-first-global-environment-conference-shape-of-things-to-come/
https://chinadialogue.net/en/pollution/stockholm-1972-first-global-environment-conference-shape-of-things-to-come/
https://doi.org/10.1093/cjres/rsy026
https://doi.org/10.1146/annurev-environ-102014-021340
https://doi.org/10.1146/annurev-environ-102014-021340
https://doi.org/10.4000/vertigo.16199
https://doi.org/10.46830/wrirpt.19.00124
https://doi.org/10.46830/wrirpt.19.00124


153

Re
fe
re
nc
es

Maltais, A., Gardner, T., Godar, J., Lazarus, M., Mete, G., 
& Mete, G. (2021). What does it take to achieve net zero? 
Opportunities and barriers in the steel, cement, agriculture, 
and oil and gas sectors (SEI Report). Stockholm Environment 
Institute Sustainable Finance Centre. https://doi.org/ 
10.51414/sei2021.023

Maltais, A., & Nykvist, B. (2020). Understanding the role 
of green bonds in advancing sustainability. Journal of 
Sustainable Finance & Investment. https://doi.org/10.1080/ 
20430795.2020.1724864

Manahan, M. A., & Kumar, M. (2021). The Great Takeover: 
Mapping of Multistakeholderism in Global Governance. 
People’s Working Group on Multistakeholderism.

Markard, J., Geels, F. W., & Raven, R. (2020). Challenges in 
the acceleration of sustainability transitions. Environmental 
Research Letters, 15(8), 081001. https://doi.org/10.1088/ 
1748-9326/ab9468

Mashaw, J. L. (2006). Accountability and Institutional 
Design: Some Thoughts on the Grammar of Governance 
(SSRN Scholarly Paper ID 924879). Social Science Research 
Network. https://papers.ssrn.com/abstract=924879

Mattijssen, T. J. M., Ganzevoort, W., van den Born, R. J. G., 
Arts, B. J. M., Breman, B. C., Buijs, A. E., van Dam, R. I., 
Elands, B. H. M., de Groot, W. T., & Knippenberg, L. W. J. 
(2020). Relational values of nature: Leverage points for 
nature policy in Europe. Ecosystems and People, 16(1), 
402 – 410. https://doi.org/10.1080/26395916.2020.1848926

Mazzucato, M. (2015). The entrepreneurial state: Debunking 
public vs. private sector myths. Public Affairs.

Mazzucato, M. (2018). The value of everything: Making and 
taking in the global economy. Public Affairs.

McQuaid, S. (2019). Nature-Based Solutions Business Model 
Canvas Guidebook. https://connectingnature.eu/sites/
default/files/downloads/NBC-BMC-Booklet-Final-%28for-
circulation%29.pdf

Meckling, J., Sterner, T., & Wagner, G. (2017). Policy 
sequencing toward decarbonization. Nature Energy, 2(12), 
918 – 922. https://doi.org/10.1038/s41560-017-0025-8

Meerow, S., & Newell, J. P. (2017). Spatial planning for 
multifunctional green infrastructure: Growing resilience 
in Detroit. Landscape and Urban Planning, 159, 62 – 75. 
https://doi.org/10.1016/j.landurbplan.2016.10.005

Milkoreit, M. (2016). The promise of climate fiction: 
Imagination, storytelling, and the politics of the future. 
In Reimagining Climate Change. Routledge.

Millward-Hopkins, J., Steinberger, J. K., Rao, N. D., & 
Oswald, Y. (2020). Providing decent living with minimum 
energy: A global scenario. Global Environmental Change, 
65, 102168. https://doi.org/10.1016/j.gloenvcha.2020.102168

Mitchell, R. B., Andonova, L. B., Axelrod, M., Balsiger, J., 
Bernauer, T., Green, J. F., Hollway, J., Kim, R. E., & Morin, J.-F. 
(2020a). What We Know (and Could Know) About International 
Environmental Agreements. Global Environmental Politics, 
20(1), 103 – 121. https://doi.org/10.1162/glep_a_00544

Mitchell, R. B., Underdal, A., Andresen, S., & Dieperink, C. 
(2020b). Intergovernmental Institutions. In F. Biermann & 
R. E. Kim (Eds.), Architectures of Earth System Governance: 
Institutional Complexity and Structural Transformation 
(pp. 37 – 56). Cambridge University Press. https://doi.org/ 
10.1017/9781108784641.002

Mkhize, N., Taylor, M., Udert, K. M., Gounden, T. G., & 
Buckley, C. A. (2017). Urine diversion dry toilets in eThekwini 
Municipality, South Africa: Acceptance, use and maintenance 
through users’ eyes. Journal of Water, Sanitation and Hygiene 
for Development, 7(1), 111 – 120. https://doi.org/10.2166/
washdev.2017.079

Mobjörk, M., & Lövbrand, E. (Eds.). (2021). Anthropocene 
(In)securities: Reflections on Collective Survival 50 Years 
After the Stockholm Conference. Oxford University Press. 
https://www.sipri.org/publications/2021/sipri-research-
reports/anthropocene-insecurities-reflections-collective-
survival-50-years-after-stockholm-conference

Mohanty, A., & Wadhawan, S. (2021). India’s Climate 
Change Vulnerability Index | District-Wise Study. CEEW. 
https://www.ceew.in/publications/mapping-climate-change-
vulnerability-index-of-india-a-district-level-assessment

Moore, B., & Wüstenhagen, R. (2004). Innovative and 
sustainable energy technologies: The role of venture capital. 
Business Strategy and the Environment, 13(4), 235 – 245. 
https://doi.org/10.1002/bse.413

Moran, D., Wood, R., Hertwich, E., Mattson, K., 
Rodriguez, J. F. D., Schanes, K., & Barrett, J. (2020). Quantifying 
the potential for consumer-oriented policy to reduce European 
and foreign carbon emissions. Climate Policy, 20(sup1), 
S28 – S38. https://doi.org/10.1080/14693062.2018.1551186

Morin, J.-F., & Richard, B. (2021). Astro-Environmentalism: 
Towards a Polycentric Governance of Space Debris. Global 
Policy, 12(4), 568 – 573. https://doi.org/10.1111/1758-5899.12950

Moya, B., Sakrabani, R., & Parker, A. (2019). Realizing 
the Circular Economy for Sanitation: Assessing Enabling 
Conditions and Barriers to the Commercialization of Human 
Excreta Derived Fertilizer in Haiti and Kenya. Sustainability, 
11(11), 3154. https://doi.org/10.3390/su11113154

Nagendra, H. (2018). The global south is rich in sustainability 
lessons that students deserve to hear. Nature, 557(7706), 
485 – 488. https://doi.org/10.1038/d41586-018-05210-0

Nagendra, H., & Ghate, R. (2019). Building an Alliance on 
the Commons. Ecology, Economy and Society – the INSEE 
Journal, 2(2). https://doi.org/10.37773/ees.v2i2.82

Nahm, J. M., Miller, S. M., & Urpelainen, J. (2022). G20’s 
US$14-trillion economic stimulus reneges on emissions 
pledges. Nature, 603(7899), 28 – 31. https://doi.org/10.1038/
d41586-022-00540-6

Nakandala, D., Turpin, T., & Sloan, T. (2016). How firms develop 
technology capabilities throuugh acquisition of foreign 
technology: Case studies from Sri Lanka. In W. Siyanbola, 
A. Egbetokun, B. A. Adebowale, & O. Olamade (Eds.), 
Innovation systems and capabilities in developing regions: 
Concepts, issues and cases (pp. 179 – 195). Routledge.

Natarajan, T. (2005). Agency of Development and Agents 
of Change: Localization, Resistance, and Empowerment. 
Journal of Economic Issues, 39(2), 409 – 418. https://doi.org/
10.1080/00213624.2005.11506818

Nawab, B., Nyborg, I. L. P., Esser, K. B., & Jenssen, P. D. (2006). 
Cultural preferences in designing ecological sanitation 
systems in North West Frontier Province, Pakistan. Journal 
of Environmental Psychology, 26(3), 236 – 246. https://doi.org/ 
10.1016/j.jenvp.2006.07.005

Net Zero Tracker (2021). Post-COP26 Snapshot (25 
November 2021). Retrieved April 28, 2022, from https://
zerotracker.net/analysis/post-cop26-snapshot 

https://doi.org/10.51414/sei2021.023
https://doi.org/10.51414/sei2021.023
https://doi.org/10.1080/20430795.2020.1724864
https://doi.org/10.1080/20430795.2020.1724864
https://doi.org/10.1088/1748-9326/ab9468
https://doi.org/10.1088/1748-9326/ab9468
https://papers.ssrn.com/abstract=924879
https://doi.org/10.1080/26395916.2020.1848926
https://connectingnature.eu/sites/default/files/downloads/NBC-BMC-Booklet-Final-%28for-circulation%29.pdf
https://connectingnature.eu/sites/default/files/downloads/NBC-BMC-Booklet-Final-%28for-circulation%29.pdf
https://connectingnature.eu/sites/default/files/downloads/NBC-BMC-Booklet-Final-%28for-circulation%29.pdf
https://doi.org/10.1038/s41560-017-0025-8
https://doi.org/10.1016/j.landurbplan.2016.10.005
https://doi.org/10.1016/j.gloenvcha.2020.102168
https://doi.org/10.1162/glep_a_00544
https://doi.org/10.1017/9781108784641.002
https://doi.org/10.1017/9781108784641.002
https://doi.org/10.2166/washdev.2017.079
https://doi.org/10.2166/washdev.2017.079
https://www.sipri.org/publications/2021/sipri-research-reports/anthropocene-insecurities-reflections-collective-survival-50-years-after-stockholm-conference
https://www.sipri.org/publications/2021/sipri-research-reports/anthropocene-insecurities-reflections-collective-survival-50-years-after-stockholm-conference
https://www.sipri.org/publications/2021/sipri-research-reports/anthropocene-insecurities-reflections-collective-survival-50-years-after-stockholm-conference
https://www.ceew.in/publications/mapping-climate-change-vulnerability-index-of-india-a-district-level-assessment
https://www.ceew.in/publications/mapping-climate-change-vulnerability-index-of-india-a-district-level-assessment
https://doi.org/10.1002/bse.413
https://doi.org/10.1080/14693062.2018.1551186
https://doi.org/10.1111/1758-5899.12950
https://doi.org/10.3390/su11113154
https://doi.org/10.1038/d41586-018-05210-0
https://doi.org/10.37773/ees.v2i2.82
https://doi.org/10.1038/d41586-022-00540-6
https://doi.org/10.1038/d41586-022-00540-6
https://doi.org/10.1080/00213624.2005.11506818
https://doi.org/10.1080/00213624.2005.11506818
https://doi.org/10.1016/j.jenvp.2006.07.005
https://doi.org/10.1016/j.jenvp.2006.07.005


154

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

New Climate Institute, & Carbon Market Watch. (2022). 
Corporate Climate Responsibility Monitor 2022: Assessing 
the transparency and integrity of companies’ emission reduction 
and net-zero targets. https://newclimate.org/2022/02/07/
corporate-climate-responsibility-monitor-2022/

Newell, P., Daley, F., & Twena, M. (2022). Changing our 
ways: Behaviour change and the climate crisis (Elements 
in Earth System Governance). Cambridge University Press. 
http://www.cambridge.org/core/elements/changing-our-
ways/C239BD275C28E91F6D8E71EFE80D04F4

Newman, P. (2014). Biophilic urbanism: A case study on 
Singapore. Australian Planner, 51(1), 47 – 65. https://doi.org/ 
10.1080/07293682.2013.790832

Nielsen, K. S., Nicholas, K. A., Creutzig, F., Dietz, T., & 
Stern, P. C. (2021). The role of high-socioeconomic-status 
people in locking in or rapidly reducing energy-driven 
greenhouse gas emissions. Nature Energy, 6(11), 1011 – 1016. 
https://doi.org/10.1038/s41560-021-00900-y

Nilsson, M., Griggs, D., & Visbeck, M. (2016). Policy: Map 
the interactions between Sustainable Development Goals. 
Nature, 534(7607), 320 – 322. https://doi.org/10.1038/ 
534320a

Nilsson, M., & Persson, Å. (2017). Policy note: Lessons from 
environmental policy integration for the implementation 
of the 2030 Agenda. Environmental Science & Policy, 78, 
36 – 39. https://doi.org/10.1016/j.envsci.2017.09.003

Nilsson, M., & Weitz, N. (2019). Governing Trade-Offs and 
Building Coherence in Policy-Making for the 2030 Agenda. 
Politics and Governance, 7(4), 254 – 263. https://doi.org/ 
10.17645/pag.v7i4.2229

Nisbet, E. K., Zelenski, J. M., & Murphy, S. a. (2008). The 
Nature Relatedness Scale: Linking Individuals’ Connection 
With Nature to Environmental Concern and Behavior. 
Environment and Behavior, 41(5), 715 – 740. https://doi.org/ 
10.1177/0013916508318748

Nolte, C., Agrawal, A., Silvius, K. M., & Soares-Filho, B. 
S. (2013). Governance regime and location influence 
avoided deforestation success of protected areas in the 
Brazilian Amazon. Proceedings of the National Academy 
of Sciences, 110(13), 4956 – 4961. https://doi.org/10.1073/
pnas.1214786110

Norgaard, R. B. (2010). Ecosystem services: From 
eye-opening metaphor to complexity blinder. Ecological 
Economics, 69(6), 1219 – 1227. https://doi.org/10.1016/ 
j.ecolecon.2009.11.009

O’Brien, K. (2012). Global environmental change II: From 
adaptation to deliberate transformation. Progress in Human 
Geography, 36(5), 667 – 676. https://doi.org/10.1177/03091 
32511425767

O’Connor, S., & Kenter, J. O. (2019). Making intrinsic values 
work; integrating intrinsic values of the more-than-human 
world through the Life Framework of Values. Sustainability 
Science, 14(5), 1247 – 1265. https://doi.org/10.1007/s11625-
019-00715-7

O’Donnell, E., Poelina, A., Pelizzon, A., & Clark, C. (2020). 
Stop Burying the Lede: The Essential Role of Indigenous 
Law(s) in Creating Rights of Nature. Transnational 
Environmental Law, 9(3), 403 – 427. https://doi.org/10.1017/
S2047102520000242

OECD. (2020a). Global Outlook on Financing for Sustainable 
Development 2021: A New Way to Invest for People and Planet. 
OECD. https://www.oecd.org/dac/global-outlook-on-financing-
for-sustainable-development-2021-e3c30a9a-en.htm

OECD. (2020b). Making the Green Recovery work for jobs, 
income and growth (OECD Policy Responses to Coronavirus 
(COVID-19)). Organisation for Economic Co-operation 
and Development.

O’Neill, D. W., Fanning, A. L., Lamb, W. F., & Steinberger, J. K. 
(2018). A good life for all within planetary boundaries. Nature 
Sustainability, 1(2), 88 – 95. https://doi.org/10.1038/s41893-
018-0021-4

Oomen, J., Hoffman, J., & Hajer, M. A. (2021). Techniques 
of futuring: On how imagined futures become socially 
performative. European Journal of Social Theory, 13684310 
20988826. https://doi.org/10.1177/1368431020988826

Oreskes, N., & Conway, E. M. (2011). Merchants of doubt: 
How a handful of scientists obscured the truth on issues 
from tobacco smoke to global warming. Bloomsbury 
Publishing USA.

Ostrom, E. (2009). A Polycentric Approach for Coping 
with Climate Change. Policy Research Working Paper 5095. 
The World Bank.

Ostrom, E. (2012). Nested externalities and polycentric 
institutions: Must we wait for global solutions to climate 
change before taking actions at other scales? Economic 
Theory, 49(2), 353 – 369.

Otto, I. M., Donges, J. F., Cremades, R., Bhowmik, A., 
Hewitt, R. J., Lucht, W., Rockström, J., Allerberger, F., 
McCaffrey, M., Doe, S. S. P., Lenferna, A., Morán, N., 
van Vuuren, D. P., & Schellnhuber, H. J. (2020). Social 
tipping dynamics for stabilizing Earth’s climate by 2050. 
Proceedings of the National Academy of Sciences, 117(5), 
2354 – 2365. https://doi.org/10.1073/pnas.1900577117

Our World in Data. (2022). Population density. Our World in 
Data. https://ourworldindata.org/grapher/population-density

Oxford University Economic Recovery Project. (2022). 
Global Recovery Observatory. https://recovery.smithschool.
ox.ac.uk/tracking/

Oyelaran-Oyeyinka, B. (2006). Systems of innovation and 
underdevelopment: An institutional perspective. Science, 
Technology and Society, 11(2), 239 – 269. https://doi.org/ 
10.1177/097172180601100201

Parenti, C. (2015). The 2013 ANTIPODE AAG Lecture The 
Environment Making State: Territory, Nature, and Value. 
Antipode, 47(4), 829 – 848. https://doi.org/10.1111/anti.12134

Park, S., & Kramarz, T. (Eds.). (2019). Global Environmental 
Governance and the Accountability Trap. MIT Press.

Parliamentary Monitoring Group. (n.d.). How long does it 
take to pass and enact bills? | PMG. (n.d.). Retrieved April 28, 
2022, from https://pmg.org.za/page/How%20long 

Parsons, M., Nalau, J., & Fisher, K. (2017). Alternative 
Perspectives on Sustainability: Indigenous Knowledge 
and Methodologies. Challenges in Sustainability, 5(1), 7 – 14. 
https://doi.org/10.12924/cis2017.05010007

Partzsch, L. (2020). Alternatives to multilateralism: New 
forms of social and environmental governance. MIT Press. 
https://doi.org/10.7551/mitpress/12610.001.0001

Pascual, U., Balvanera, P., Díaz, S., Pataki, G., Roth, E., 
Stenseke, M., Watson, R. T., Başak Dessane, E., Islar, M., 
Kelemen, E., Maris, V., Quaas, M., Subramanian, S. M., 
Wittmer, H., Adlan, A., Ahn, S., Al-Hafedh, Y. S., Amankwah, E., 
Asah, S. T., … Yagi, N. (2017). Valuing nature’s contributions to 
people: The IPBES approach. Current Opinion in Environmental 
Sustainability, 26 – 27, 7 – 16. https://doi.org/10.1016/j.cosust. 
2016.12.006

https://newclimate.org/2022/02/07/corporate-climate-responsibility-monitor-2022/
https://newclimate.org/2022/02/07/corporate-climate-responsibility-monitor-2022/
http://www.cambridge.org/core/elements/changing-our-ways/C239BD275C28E91F6D8E71EFE80D04F4
http://www.cambridge.org/core/elements/changing-our-ways/C239BD275C28E91F6D8E71EFE80D04F4
https://doi.org/10.1080/07293682.2013.790832
https://doi.org/10.1080/07293682.2013.790832
https://doi.org/10.1038/s41560-021-00900-y
https://doi.org/10.1038/534320a
https://doi.org/10.1038/534320a
https://doi.org/10.1016/j.envsci.2017.09.003
https://doi.org/10.17645/pag.v7i4.2229
https://doi.org/10.17645/pag.v7i4.2229
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1073/pnas.1214786110
https://doi.org/10.1073/pnas.1214786110
https://doi.org/10.1016/j.ecolecon.2009.11.009
https://doi.org/10.1016/j.ecolecon.2009.11.009
https://doi.org/10.1177/0309132511425767
https://doi.org/10.1177/0309132511425767
https://doi.org/10.1007/s11625-019-00715-7
https://doi.org/10.1007/s11625-019-00715-7
https://doi.org/10.1017/S2047102520000242
https://doi.org/10.1017/S2047102520000242
https://www.oecd.org/dac/global-outlook-on-financing-for-sustainable-development-2021-e3c30a9a-en.htm
https://www.oecd.org/dac/global-outlook-on-financing-for-sustainable-development-2021-e3c30a9a-en.htm
https://doi.org/10.1038/s41893-018-0021-4
https://doi.org/10.1038/s41893-018-0021-4
https://doi.org/10.1177/1368431020988826
https://doi.org/10.1073/pnas.1900577117
https://ourworldindata.org/grapher/population-density
https://recovery.smithschool.ox.ac.uk/tracking/
https://recovery.smithschool.ox.ac.uk/tracking/
https://doi.org/10.1177/097172180601100201
https://doi.org/10.1177/097172180601100201
https://doi.org/10.1111/anti.12134
https://doi.org/10.12924/cis2017.05010007
https://doi.org/10.7551/mitpress/12610.001.0001
https://doi.org/10.1016/j.cosust.2016.12.006
https://doi.org/10.1016/j.cosust.2016.12.006


155

Re
fe
re
nc
es

Patterson, J., Schulz, K., Vervoort, J., van der Hel, S., 
Widerberg, O., Adler, C., Hurlbert, M., Anderton, K., Sethi, M., 
& Barau, A. (2017). Exploring the governance and politics 
of transformations towards sustainability. Environmental 
Innovation and Societal Transitions, 24, 1 – 16. https://doi.org/ 
10.1016/j.eist.2016.09.001

Peggs, K. (2018). Animal suffering matters. In The Palgrave 
Handbook of Practical Animal Ethics (pp. 373 – 393). Springer.

Pelling, M. (2010). Adaptation to Climate Change: From 
Resilience to Transformation. Routledge. https://doi.org/ 
10.4324/9780203889046

Pendrill, F., Persson, U. M., Godar, J., Kastner, T., Moran, D.,  
Schmidt, S., & Wood, R. (2019). Agricultural and forestry 
trade drives large share of tropical deforestation emissions. 
Global Environmental Change, 56, 1 – 10. https://doi.
org/10.1016/j.gloenvcha.2019.03.002

Perera, F. P. (2017). Multiple Threats to Child Health from 
Fossil Fuel Combustion: Impacts of Air Pollution and 
Climate Change. Environmental Health Perspectives, 125(2), 
141 – 148. https://doi.org/10.1289/EHP299

Peres, C. A. (1994). Indigenous Reserves and Nature 
Conservation in Amazonian Forests. Conservation Biology, 
8(2), 586 – 588. https://doi.org/10.1046/j.1523-1739.1994. 
08020586.x

Perez, C. (2002). Technological Revolutions and Financial 
Capital: The Dynamics of Bubbles and Golden Ages. 
Edward Elgar Pub.

Perez, C. (2010). Technological revolutions and 
techno-economic paradigms. Cambridge Journal of 
Economics, 34(1), 185 – 202. https://doi.org/10.1093/cje/bep051

Persson, Å. (2021). Calls for climate ambition ratchet up, 
becoming demands for climate accountability. SEI Perspective. 
SEI. https://www.sei.org/perspectives/climate-ambition-
demands-accountability/

Persson, Å., & Rockström, J. (2011). Business leaders. 
Nature Climate Change, 1(9), 426 – 427. https://doi.org/ 
10.1038/nclimate1290

Persson, Å., & Runhaar, H. (2018). Conclusion: Drawing 
lessons for Environmental Policy Integration and prospects 
for future research. Environmental Science & Policy, 85, 
141 – 145. https://doi.org/10.1016/j.envsci.2018.04.008

Persson, Å., Weitz, N., & Nilsson, M. (2016). Follow-up and 
Review of the Sustainable Development Goals: Alignment 
vs. Internalization. Review of European, Comparative & 
International Environmental Law, 25(1), 59 – 68. https://doi.org/ 
10.1111/reel.12150

Persson, L., Carney Almroth, B. M., Collins, C. D., Cornell, S., 
de Wit, C. A., Diamond, M. L., Fantke, P., Hassellöv, M., 
MacLeod, M., Ryberg, M. W., Søgaard Jørgensen, P., 
Villarrubia-Gómez, P., Wang, Z., & Hauschild, M. Z. (2022). 
Outside the Safe Operating Space of the Planetary 
Boundary for Novel Entities. Environmental Science & 
Technology. https://doi.org/10.1021/acs.est.1c04158

Petiška, E., & Moldan, B. (2021). Indicator of quality for 
environmental articles on Wikipedia at the higher education 
level. Journal of Information Science, 47(2), 269 – 280. 
https://doi.org/10.1177/0165551519888607

Pew Research Center. (2021). In Response to Climate 
Change, Citizens in Advanced Economies Are Willing 
To Alter How They Live and Work. September 2021. 
https://www.pewresearch.org/global/2021/09/14/in-
response-to-climate-change-citizens-in-advanced-
economies-are-willing-to-alter-how-they-live-and-work/

Pham-Truffert, M., Metz, F., Fischer, M., Rueff, H., & 
Messerli, P. (2020). Interactions among Sustainable 
Development Goals: Knowledge for identifying multipliers 
and virtuous cycles. Sustainable Development, 28(5), 
1236 – 1250. https://doi.org/10.1002/sd.2073

Pineda-Pinto, M., Frantzeskaki, N., & Nygaard, C. A. (2022). 
The potential of nature-based solutions to deliver ecologically 
just cities: Lessons for research and urban planning from 
a systematic literature review. Ambio, 51(1), 167 – 182. 
https://doi.org/10.1007/s13280-021-01553-7

Plötz, P., Axsen, J., Funke, S. A., & Gnann, T. (2019). 
Designing car bans for sustainable transportation. Nature 
Sustainability, 2(7), 534 – 536. https://doi.org/10.1038/s418 
93-019-0328-9

Politi, J., & Williams, A. (2021, June 23). Top Biden aide calls 
for US to embrace ‘industrial strategy’. Financial Times. 
https://www.ft.com/content/b59ef9df-c78b-4afa-922e-
676547d68c26

Ponzio, R., & Ghosh, A. (2016). Human development and 
global institutions: Evolution, impact, reform. Routledge.

Poore, J., & Nemecek, T. (2018). Reducing food’s environmental 
impacts through producers and consumers. Science, 
360(6392), 987 – 992. https://doi.org/10.1126/science.aaq0216

Pradhan, P., Costa, L., Rybski, D., Lucht, W., & Kropp, J. P. 
(2017). A Systematic Study of Sustainable Development 
Goal (SDG) Interactions. Earth’s Future, 5(11), 1169 – 1179. 
https://doi.org/10.1002/2017EF000632

Preece, J., McKee, K., Flint, J., & Robinson, D. (2021). Living 
in a small home: Expectations, impression management, 
and compensatory practices. Housing Studies, 0(0), 1 – 21. 
https://doi.org/10.1080/02673037.2021.1988066

Rajah, R., & Dayant, A. (2022). Pacific Islands debt: Financing 
post-COVID-19 recovery amid precarious sustainability. The 
Sustainability of Asia’s Debt. http://www.elgaronline.com/
view/edcoll/9781800883710/9781800883710.00014.xml

Ran, Y., Nilsson Lewis, A., Dawkins, E., Grah, R., Vanhuyse, F., 
Engström, E., & Lambe, F. (2022). Information as an enabler 
of sustainable food choices: A behavioural approach to 
understanding consumer decision-making. Sustainable 
Production and Consumption, S235255092200080X. 
https://doi.org/10.1016/j.spc.2022.03.026

Raworth, K. (2017). Doughnut economics. Chelsea 
Green Publishing.

Redford, K. H., & Stearman, A. M. (1993). Forest-Dwelling 
Native Amazonians and the Conservation of Biodiversity: 
Interests in Common or in Collision? Conservation 
Biology, 7(2), 248 – 255. https://doi.org/10.1046/j.1523-
1739.1993.07020248.x

Regan, T. (1987). The case for animal rights. In Advances 
in animal welfare science 1986/87 (pp. 179 – 189). Springer.

Republic of Ecuador. (2008). Constitution. https://pdba.
georgetown.edu/Constitutions/Ecuador/english08.html

Richardson, M., Dobson, J., Abson, D. J., Lumber, R., Hunt, A., 
Young, R., & Moorhouse, B. (2020). Applying the pathways 
to nature connectedness at a societal scale: A leverage 
points perspective. Ecosystems and People, 16(1), 387 – 401. 
https://doi.org/10.1080/26395916.2020.1844296

Riechers, M., Balázsi, Á., Engler, J.-O., Shumi, G., & Fischer, J. 
(2021a). Understanding relational values in cultural landscapes 
in Romania and Germany. People and Nature, n/a(n/a). 
https://doi.org/10.1002/pan3.10246

https://doi.org/10.1016/j.eist.2016.09.001
https://doi.org/10.1016/j.eist.2016.09.001
https://doi.org/10.4324/9780203889046
https://doi.org/10.4324/9780203889046
https://doi.org/10.1016/j.gloenvcha.2019.03.002
https://doi.org/10.1016/j.gloenvcha.2019.03.002
https://doi.org/10.1289/EHP299
https://doi.org/10.1046/j.1523-1739.1994.08020586.x
https://doi.org/10.1046/j.1523-1739.1994.08020586.x
https://doi.org/10.1093/cje/bep051
https://www.sei.org/perspectives/climate-ambition-demands-accountability/
https://www.sei.org/perspectives/climate-ambition-demands-accountability/
https://doi.org/10.1038/nclimate1290
https://doi.org/10.1038/nclimate1290
https://doi.org/10.1016/j.envsci.2018.04.008
https://doi.org/10.1111/reel.12150
https://doi.org/10.1111/reel.12150
https://doi.org/10.1021/acs.est.1c04158
https://doi.org/10.1177/0165551519888607
https://www.pewresearch.org/global/2021/09/14/in-response-to-climate-change-citizens-in-advanced-economies-are-willing-to-alter-how-they-live-and-work/
https://www.pewresearch.org/global/2021/09/14/in-response-to-climate-change-citizens-in-advanced-economies-are-willing-to-alter-how-they-live-and-work/
https://www.pewresearch.org/global/2021/09/14/in-response-to-climate-change-citizens-in-advanced-economies-are-willing-to-alter-how-they-live-and-work/
https://doi.org/10.1002/sd.2073
https://doi.org/10.1007/s13280-021-01553-7
https://doi.org/10.1038/s41893-019-0328-9
https://doi.org/10.1038/s41893-019-0328-9
https://www.ft.com/content/b59ef9df-c78b-4afa-922e-676547d68c26
https://www.ft.com/content/b59ef9df-c78b-4afa-922e-676547d68c26
https://doi.org/10.1126/science.aaq0216
https://doi.org/10.1002/2017EF000632
https://doi.org/10.1080/02673037.2021.1988066
https://www.elgaronline.com/view/edcoll/9781800883710/9781800883710.00014.xml
https://www.elgaronline.com/view/edcoll/9781800883710/9781800883710.00014.xml
https://doi.org/10.1016/j.spc.2022.03.026
https://doi.org/10.1046/j.1523-1739.1993.07020248.x
https://doi.org/10.1046/j.1523-1739.1993.07020248.x
https://pdba.georgetown.edu/Constitutions/Ecuador/english08.html
https://pdba.georgetown.edu/Constitutions/Ecuador/english08.html
https://doi.org/10.1080/26395916.2020.1844296
https://doi.org/10.1002/pan3.10246


156

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

Riechers, M., Balázsi, Á., García-Llorente, M., & Loos, J. 
(2021b). Human-nature connectedness as leverage point. 
Ecosystems and People, 17(1), 215 – 221. https://doi.org/10. 
1080/26395916.2021.1912830

Riechers, M., Loos, J., Balázsi, Á., García-Llorente, M., 
Bieling, C., Burgos-Ayala, A., Chakroun, L., Mattijssen, T. J. M., 
Muhr, M. M., Pérez-Ramírez, I., Raatikainen, K. J., Rana, S., 
Richardson, M., Rosengren, L., & West, S. (2021c). Key 
advantages of the leverage points perspective to shape 
human-nature relations. Ecosystems and People, 17(1), 
205 – 214. https://doi.org/10.1080/26395916.2021.1912829

Rockström, J., Steffen, W., Noone, K., Persson, A., 
Chapin III, F. S., Lambin, E. F., Lenton, T. M., & et al. (2009). 
Planetary Boundaries: Exploring the Safe Operating Space 
for Humanity. Ecology and Society, 14(2). http://www.ecology 
andsociety.org/vol14/iss2/art32/

Rodrik, D. (2014). Green industrial policy. Oxford Review 
of Economic Policy, 30(3), 469 – 491. https://doi.org/10.1093/
oxrep/gru025

Rodrik, D. (2018). Populism and the economics of 
globalization. Journal of International Business Policy, 1(1), 
12 – 33. https://doi.org/10.1057/s42214-018-0001-4

Roe, D., Dickman, A., Kock, R., Milner-Gulland, E. J., 
Rihoy, E., & ’t Sas-Rolfes, M. (2020). Beyond banning wildlife 
trade: COVID-19, conservation and development. World 
Development, 136, 105121. https://doi.org/10.1016/j.worlddev. 
2020.105121

Rogers, T. N., Rogers, C. R., VanSant-Webb, E., Gu, L. Y., 
Yan, B., & Qeadan, F. (2020). Racial disparities in COVID-19 
mortality among essential workers in the United States. 
World Medical & Health Policy, 12(3), 311 – 327. https://doi.org/ 
10.1002/wmh3.358

Rosenau, J. N. (1992). Governance, order and change in 
world politics. In J. N. Rosenau & E.-O. Czempiel, Governance 
without government: Order and change in world politics 
(pp. 1 – 29). Cambridge University Press.

Rosenbloom, D., & Rinscheid, A. (2020). Deliberate 
decline: An emerging frontier for the study and practice 
of decarbonization. WIREs Climate Change, 11(6), e669. 
https://doi.org/10.1002/wcc.669

Rosengren, D. (2018). Science, Knowledge and Belief. 
On Local Understandings of Weather and Climate Change 
in Amazonia. Ethnos, 83(4), 607 – 623. https://doi.org/10.1080/
00141844.2016.1213760

Sagat, C., Vogt-Schilb, A., & Luu, T. (2020). Jobs in a Net-Zero 
Emissions Future in Latin America and the Caribbean. 
Inter-American Development Bank and International Labour 
Organization. https://www.ilo.org/wcmsp5/groups/public/-
--americas/---ro-lima/documents/publication/wcms_752069.
pdf

Salzman, J., Bennett, G., Carroll, N., Goldstein, A., & 
Jenkins, M. (2018). The global status and trends of Payments 
for Ecosystem Services. Nature Sustainability, 1(3), 136 – 144. 
https://doi.org/10.1038/s41893-018-0033-0

Sapinski, J. P. (2015). Climate capitalism and the global 
corporate elite network. Environmental Sociology, 1(4), 
268 – 279. https://doi.org/10.1080/23251042.2015.1111490

Saviotti, P.-P. (2005). On the co-evolution of technologies 
and institutions. In M. Weber & J. Hemmelskamp (Eds.), 
Towards environmental innovation systems. Springer.

Schedler, A., Diamond, L. J., & Plattner, M. F. (1999). 
The Self-restraining State: Power and Accountability 
in New Democracies. Lynne Rienner Publishers.

Schrank, A., & Kurtz, M. J. (2005). Credit where credit is due: 
Open economy industrial policy and export diversification 
in Latin America and the Caribbean. Politics & Society, 33(4), 
671 – 702. https://doi.org/10.1177/0032329205280927

Scoones, I., Leach, M., & Newell, P. (Eds.). (2015). The Politics 
of Green Transformations. Routledge.

Sebo, J. (2022). Saving Animals, Saving Ourselves. Oxford 
University Press. https://global.oup.com/academic/product/
saving-animals-saving-ourselves-9780190861018?cc= 
se&lang=en&

Secretariat of the Convention on Biological Diversity. (2020). 
Global Biodiversity Outlook 5—Summary for Policy Makers. 
Convention on Biological Diversity.

SEI, IISD, ODI, Climate Analytics, CICERO, & UNEP. (2019). 
The Production Gap: The discrepancy between countries’ 
planned fossil fuel production and global production 
levels consistent with limiting warming to 1.5°C or 2°C. 
https://productiongap.org/

SEI, IISD, ODI, E3G, & UNEP. (2021). The Production 
Gap Report 2021. Stockholm Environment Insitute. 
http://productiongap.org/2021report

Semieniuk, G., & Mazzucato, M. (2019). Financing 
green growth. In R. Fouquet (Ed.), Handbook on Green 
Growth (pp. 240 – 259). Edward Elgar Publishing Limited. 
http://www.elgaronline.com/view/edcoll/97817881 
10679/9781788110679.00019.xml

Shaffner, J. E. (2010). An introduction to animals and 
the law. Springer.

Shanahan, D. F., Bush, R., Gaston, K. J., Lin, B. B., Dean, J., 
Barber, E., & Fuller, R. A. (2016). Health Benefits from Nature 
Experiences Depend on Dose. Scientific Reports, 6(1), 28551. 
https://doi.org/10.1038/srep28551

Sharpe, S., & Lenton, T. M. (2021). Upward-scaling tipping 
cascades to meet climate goals: Plausible grounds for hope. 
Climate Policy, 21(4), 421 – 433. https://doi.org/10.1080/1469
3062.2020.1870097

Shawoo, Z., & Verkuijl, C. (2020). How NDCs and 
LT-LEDS can address fossil fuel production and support 
a just and sustainable recovery (SEI Brief). Stockholm 
Environment Insitute.

Simon, N., Raubenheimer, K., Urho, N., Unger, S., Azoulay, D., 
Farrelly, T., Sousa, J., Asselt, H. van, Carlini, G., Sekomo, C., 
Schulte, M. L., Busch, P.-O., Wienrich, N., & Weiand, L. (2021). 
A binding global agreement to address the life cycle of 
plastics. Science. https://doi.org/10.1126/science.abi9010

Singer, P. (1995). Animal liberation (2. ed., with a new preface 
by the author). Pimlico.

Singh, V. P., Dutt, A., & Sidhu, G. (2020). RE-Financing 
India’s Energy Transition: Limited Period Subsidised Credit 
Enhancement for Domestic RE Bond Issuances. Council on 
Energy, Environment and Water.

Singh, V. P., & Sidhu, G. (2021). Investment sizing India’s 2070 
net-zero target. Council on Energy, Environment and Water.

Sitra. (2021). Motivation profiles of a sustainable lifestyle. 
Sitra. https://www.sitra.fi/en/publications/motivation-
profiles-of-a-sustainable-lifestyle/#publication-content

Smit, L., Bright, C., McCorquodale, R., Bauer, M., Deringer, H., 
Baeza-Breinbauer, D., Torres-Cortés, F., Alleweldt, F., 
Kara, S., Salinier, C., & Tejero Tobed, H. (2020). Study 
on due diligence requirements through the supply chain: 
Final report. Publications Office of the European Union. 
https://data.europa.eu/doi/10.2838/39830

https://doi.org/10.1080/26395916.2021.1912830
https://doi.org/10.1080/26395916.2021.1912830
https://doi.org/10.1080/26395916.2021.1912829
http://www.ecologyandsociety.org/vol14/iss2/art32/
http://www.ecologyandsociety.org/vol14/iss2/art32/
https://doi.org/10.1093/oxrep/gru025
https://doi.org/10.1093/oxrep/gru025
https://doi.org/10.1057/s42214-018-0001-4
https://doi.org/10.1016/j.worlddev.2020.105121
https://doi.org/10.1016/j.worlddev.2020.105121
https://doi.org/10.1002/wmh3.358
https://doi.org/10.1002/wmh3.358
https://doi.org/10.1002/wcc.669
https://doi.org/10.1080/00141844.2016.1213760
https://doi.org/10.1080/00141844.2016.1213760
https://www.ilo.org/wcmsp5/groups/public/---americas/---ro-lima/documents/publication/wcms_752069.pdf
https://www.ilo.org/wcmsp5/groups/public/---americas/---ro-lima/documents/publication/wcms_752069.pdf
https://www.ilo.org/wcmsp5/groups/public/---americas/---ro-lima/documents/publication/wcms_752069.pdf
https://doi.org/10.1038/s41893-018-0033-0
https://doi.org/10.1080/23251042.2015.1111490
https://doi.org/10.1177/0032329205280927
https://global.oup.com/academic/product/saving-animals-saving-ourselves-9780190861018?cc=se&lang=en&
https://global.oup.com/academic/product/saving-animals-saving-ourselves-9780190861018?cc=se&lang=en&
https://global.oup.com/academic/product/saving-animals-saving-ourselves-9780190861018?cc=se&lang=en&
https://productiongap.org/
http://productiongap.org/2021report
https://www.elgaronline.com/view/edcoll/9781788110679/9781788110679.00019.xml
https://www.elgaronline.com/view/edcoll/9781788110679/9781788110679.00019.xml
https://doi.org/10.1038/srep28551
https://doi.org/10.1080/14693062.2020.1870097
https://doi.org/10.1080/14693062.2020.1870097
https://doi.org/10.1126/science.abi9010
https://www.sitra.fi/en/publications/motivation-profiles-of-a-sustainable-lifestyle/#publication-content
https://www.sitra.fi/en/publications/motivation-profiles-of-a-sustainable-lifestyle/#publication-content
https://data.europa.eu/doi/10.2838/39830


157

Re
fe
re
nc
es

Smith, S. R., Christie, I., & Willis, R. (2020). Social tipping 
intervention strategies for rapid decarbonization need to 
consider how change happens. Proceedings of the National 
Academy of Sciences, 117(20), 10629 – 10630. https://doi.org/ 
10.1073/pnas.2002331117

Smith, T., Bulkan, J., Zerriffi, H., & Tansey, J. (2019). 
Indigenous peoples, local communities, and Payments 
for Ecosystem Services. The Canadian Geographer/Le 
Géographe Canadien, 63(4), 616 – 630. https://doi.org/ 
10.1111/cag.12553

Soga, M., Yamaura, Y., Aikoh, T., Shoji, Y., Kubo, T., & 
Gaston, K. J. (2015). Reducing the extinction of experience: 
Association between urban form and recreational use of 
public greenspace. Landscape and Urban Planning, 143, 
69 – 75. https://doi.org/10.1016/j.landurbplan.2015.06.003

Sovacool, B. K., & Brisbois, M.-C. (2019). Elite power 
in low-carbon transitions: A critical and interdisciplinary 
review. Energy Research & Social Science, 57, 101242. 
https://doi.org/10.1016/j.erss.2019.101242

Sovacool, B. K., Hess, D. J., Cantoni, R., Lee, D., Brisbois, M. C., 
Walnum, H. J., Dale, R. F., Rygg, B. J., Korsnes, M., Goswami, A., 
Kedia, S., & Goel, S. (2022). Conflicted transitions: Exploring 
the actors, tactics, and outcomes of social opposition against 
energy infrastructure. Global Environmental Change, 73, 
102473. https://doi.org/10.1016/j.gloenvcha.2022.102473

Springmann, M., Spajic, L., Clark, M. A., Poore, J., 
Herforth, A., Webb, P., Rayner, M., & Scarborough, P. (2020). 
The healthiness and sustainability of national and global 
food based dietary guidelines: Modelling study. BMJ, 370, 
m2322. https://doi.org/10.1136/bmj.m2322

Stahl, R. M. (2021). From depoliticisation to dedemocratisation: 
Revisiting the neoliberal turn in macroeconomics. New Political 
Economy, 26(3), 406 – 421. https://doi.org/10.1080/135634 
67.2020.1788525

Statista. (2022, Feb. 7). Projected global life expectancy 
2100. (n.d.). Retrieved April 28, 2022, from https://www.
statista.com/statistics/673420/projected-global-life-
expectancy/ 

Stålhammar, S., & Thorén, H. (2019). Three perspectives 
on relational values of nature. Sustainability Science, 14(5), 
1201 – 1212. https://doi.org/10.1007/s11625-019-00718-4

Steffen, W., Rockström, J., Richardson, K., Lenton, T. M., 
Folke, C., Liverman, D., Summerhayes, C. P., Barnosky, 
A. D., Cornell, S. E., Crucifix, M., Donges, J. F., Fetzer, I., 
Lade, S. J., Scheffer, M., Winkelmann, R., & Schellnhuber, 
H. J. (2018). Trajectories of the Earth System in the 
Anthropocene. Proceedings of the National Academy of 
Sciences, 115(33), 8252 – 8259. https://doi.org/10.1073/
pnas.1810141115

Stehouwer, M., Wertheim-Heck, S., & van Vliet, B. (2022). 
Normalizing novel sanitation practices in transitioning towards 
circular food and energy systems. Environmental Sociology, 
1 – 13. https://doi.org/10.1080/23251042.2022.2047325

Stock, G. N., & Tatikonda, M. V. (2000). A typology 
of project-level technology transfer processes. 
Journal of Operations Management, 18(6), 719 – 737. 
https://doi.org/10.1016/S0272-6963(00)00045-0

Strategy&. (2018). CEO Success Study. Retrieved April 28, 
2022, from https://www.strategyand.pwc.com/gx/en/insights/
ceo-success.html 

Sustainability in the Digital Age. (2020). Digital Disruptions for 
Sustainability Agenda (D^2S Agenda): Research, Innovation, 
Action. Future Earth. https://sustainabilitydigitalage.org/
d2s-agenda/

Swedish Delegation to the UN Conference on the Human 
Environment. (1972). Statement by Prime Minister Olof Palme 
in the Plenary Meeting, June, 6, 1972. Olof Palmes familj: 
Arbetarrörelsens arkiv och bibliotek. http://www.olofpalme.org/ 
wp-content/dokument/720606a_fn_miljo.pdf

Systemiq. (2020). The Paris Effect: How the climate agreement 
is reshaping the global economy. https://www.systemiq.earth/
wp-content/uploads/2020/12/The-Paris-Effect_SYSTEMIQ_
Full-Report_December-2020.pdf

Tainter, J. A. (2011). Energy, complexity, and sustainability: 
A historical perspective. Environmental Innovation and 
Societal Transitions, 1(1), 89 – 95. https://doi.org/10.1016/ 
j.eist.2010.12.001

Tănăsescu, M. (2020). Rights of Nature, Legal Personality, 
and Indigenous Philosophies. Transnational Environmental Law, 
9(3), 429 – 453. https://doi.org/10.1017/S2047102520000217

Thaler, R. H., & Sunstein, C. R. (2009). Nudge: Improving 
decisions about health, wealth, and happiness (Rev. and 
expanded ed). Penguin Books.

The Forest School Foundation. (2020). Forest School 
History & Philosophy. Forest School History & Philosophy. 
https://www.theforestschoolfoundation.org/background-
information-history

The Lancet. (2020). The plight of essential workers 
during the COVID-19 pandemic. Lancet, 395(10237), 1587. 
https://doi.org/10.1016/S0140-6736(20)31200-9

Thiery, W., Lange, S., Rogelj, J., Schleussner, C.-F., 
Gudmundsson, L., Seneviratne, S. I., Andrijevic, M., Frieler, K., 
Emanuel, K., Geiger, T., Bresch, D. N., Zhao, F., Willner, S. N., 
Büchner, M., Volkholz, J., Bauer, N., Chang, J., Ciais, P., 
Dury, M., … Wada, Y. (2021). Intergenerational inequities in 
exposure to climate extremes. Science. https://doi.org/ 
10.1126/science.abi7339

Thomas, D., & Pickard, J. (2020, September 27). Science 
and technology to drive new UK industrial strategy. Financial 
Times. https://www.ft.com/content/a1246d56-ea69-48e5-
82d9-efad76b63ea5

Trase. (n.d.). Trase Homepage. Retrieved 6 April 2022, 
from https://www.trase.earth/

Tucho, G. T., & Okoth, T. (2020). Evaluation of neglected 
bio-wastes potential with food-energy-sanitation nexus. 
Journal of Cleaner Production, 242, 118547. https://doi.org/ 
10.1016/j.jclepro.2019.118547

Tukker, A. (2015). Product services for a resource-efficient and 
circular economy – a review. Journal of Cleaner Production, 
97, 76 – 91. https://doi.org/10.1016/j.jclepro.2013.11.049

UK Presidency. (2021). COP26 Outcomes (webpage). 
https://ukcop26.org/the-conference/cop26-outcomes/

UKRI. (n.d.). Alternative proteins: New horizons for novel 
and traditional food production. Retrieved 2 April 2022, from 
https://www.ukri.org/what-we-offer/our-main-funds/industrial-
strategy-challenge-fund/clean-growth/transforming-food-
production-challenge/alternative-proteins-new-horizons-
for-novel-and-traditional-food-production/

UN. (1973). Report of the United Nations Conference 
on the Human Environment, Stockholm, 5-16 June 1972 
(A/CONF.48/14/Rev.1). United Nations Publications.

https://doi.org/10.1073/pnas.2002331117
https://doi.org/10.1073/pnas.2002331117
https://doi.org/10.1111/cag.12553
https://doi.org/10.1111/cag.12553
https://doi.org/10.1016/j.landurbplan.2015.06.003
https://doi.org/10.1016/j.erss.2019.101242
https://doi.org/10.1016/j.gloenvcha.2022.102473
https://doi.org/10.1136/bmj.m2322
https://doi.org/10.1080/13563467.2020.1788525
https://doi.org/10.1080/13563467.2020.1788525
https://doi.org/10.1007/s11625-019-00718-4
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.1080/23251042.2022.2047325
https://doi.org/10.1016/S0272-6963(00)00045-0
https://sustainabilitydigitalage.org/d2s-agenda/
https://sustainabilitydigitalage.org/d2s-agenda/
http://www.olofpalme.org/wp-content/dokument/720606a_fn_miljo.pdf
http://www.olofpalme.org/wp-content/dokument/720606a_fn_miljo.pdf
https://www.systemiq.earth/wp-content/uploads/2020/12/The-Paris-Effect_SYSTEMIQ_Full-Report_December-2020.pdf
https://www.systemiq.earth/wp-content/uploads/2020/12/The-Paris-Effect_SYSTEMIQ_Full-Report_December-2020.pdf
https://www.systemiq.earth/wp-content/uploads/2020/12/The-Paris-Effect_SYSTEMIQ_Full-Report_December-2020.pdf
https://doi.org/10.1016/j.eist.2010.12.001
https://doi.org/10.1016/j.eist.2010.12.001
https://doi.org/10.1017/S2047102520000217
https://www.theforestschoolfoundation.org/background-information-history
https://www.theforestschoolfoundation.org/background-information-history
https://doi.org/10.1016/S0140-6736(20)31200-9
https://doi.org/10.1126/science.abi7339
https://doi.org/10.1126/science.abi7339
https://www.ft.com/content/a1246d56-ea69-48e5-82d9-efad76b63ea5
https://www.ft.com/content/a1246d56-ea69-48e5-82d9-efad76b63ea5
https://www.trase.earth/
https://doi.org/10.1016/j.jclepro.2019.118547
https://doi.org/10.1016/j.jclepro.2019.118547
https://doi.org/10.1016/j.jclepro.2013.11.049
https://ukcop26.org/the-conference/cop26-outcomes/
https://www.ukri.org/what-we-offer/our-main-funds/industrial-strategy-challenge-fund/clean-growth/transforming-food-production-challenge/alternative-proteins-new-horizons-for-novel-and-traditional-food-production/
https://www.ukri.org/what-we-offer/our-main-funds/industrial-strategy-challenge-fund/clean-growth/transforming-food-production-challenge/alternative-proteins-new-horizons-for-novel-and-traditional-food-production/
https://www.ukri.org/what-we-offer/our-main-funds/industrial-strategy-challenge-fund/clean-growth/transforming-food-production-challenge/alternative-proteins-new-horizons-for-novel-and-traditional-food-production/
https://www.ukri.org/what-we-offer/our-main-funds/industrial-strategy-challenge-fund/clean-growth/transforming-food-production-challenge/alternative-proteins-new-horizons-for-novel-and-traditional-food-production/


158

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

UN. (2019). Financing for Sustainable Development Report 
2019. UN. https://developmentfinance.un.org/fsdr2019

UN. (2021). The Sustainable Development Goals 
Report 2021. UN.

UN DESA (Ed.). (2016). Climate change resilience: 
An opportunity for reducing inequalities. United Nations.

UN DESA. (2019). World Population Prospects 2019. 
UN DESA. https://population.un.org/wpp/

UN DESA. (2020). Responding to COVID-19 and recovering 
better: A compilation by UN DESA. United Nations, 
Department of Economic and Social Affairs.

UN General Assembly. (2007). UN Declaration on the 
Rights of Indigenous Peoples (A/RES/61/295 (2007)). 
https://www.refworld.org/docid/471355a82.html 
[accessed 5 April 2022]

UN General Assembly. (2018). Gaps in international 
environmental law and  environment-related instruments: 
Towards a global pact for the environment. Report of the 
Secretary-General. A/73/419*.

UN General Assembly. (2017). Our Ocean, Our Future: 
Call for Action. https://digitallibrary.un.org/record/1290893

UNCTAD. (2021). World Investment Report 2021: Investing 
in Sustainable Recovery. UN.

UNDP. (1990). Human Development Report 1990. Oxford 
University Press.

UNDP. (2017). Institutional and coordination mechanisms: 
Guidance note on facilitating integration and coherence 
for SDG implementation. UNDP. https://sdgs.un.org/
publications/institutional-and-coordination-mechanisms-
guidance-note-facilitating-integration-and

UNDP (Ed.). (2019). Beyond income, beyond averages, 
beyond today: Inequalities in human development in the 21st 
century. United Nations Development Programme.

UNDP (Ed.). (2020). The next frontier: Human development 
and the Anthropocene. United Nations Development 
Programme.

UNDP, & University of Oxford. (2021). The Peoples’ Climate 
Vote. UNDP. https://www.undp.org/publications/peoples-
climate-vote

UNEP. (2012a). Global Environment Outlook GEO 5: 
Environment For The Future We Want. United Nations 
Environment Programme.

UNEP. (2012b). Measuring Progress: Environmental Goals & 
Gaps. UNEP. https://wedocs.unep.org/handle/20.500.11822/ 
8639;jsessionid=F90C9C487760B09FA98D69908B8A7DB0

UNEP. (2017a). Frontiers 2017: Emerging Issues of 
Environmental Concern. UNEP. http://www.unep.org/resources/ 
frontiers-2017-emerging-issues-environmental-concern

UNEP. (2017b, September 26). The Marrakech task 
Force on sustainable lifestyles. UNEP - UN Environment 
Programme. http://www.unep.org/explore-topics/resource-
efficiency/what-we-do/one-planet-network/marrakech-
task-force-sustainable

UNEP. (2018). Inclusive Wealth Report 2018. UNEP. 
http://www.unep.org/resources/inclusive-wealth-report-2018

UNEP. (2019). Frontiers 2018/19: Emerging Issues of 
Environmental Concern. UNEP. http://www.unep.org/ 
resources/frontiers-201819-emerging-issues-
environmental-concern

UNEP. (2020). Emissions Gap Report 2020. UNEP. 
http://www.unep.org/emissions-gap-report-2020

UNEP. (2021a). 2021 global status report for buildings 
and construction: Towards a zero-emission, efficient and 
resilient buildings and construction sector. United Nations 
Environment Programme.

UNEP. (2021b). Becoming #GenerationRestoration: 
Ecosystem Restoration for People, Nature and Climate. 
UNEP. http://www.unep.org/resources/ecosystem-
restoration-people-nature-climate

UNEP. (2021c). Catalysing Science-based Policy action on 
Sustainable Consumption and Production  –  The value-chain 
approach & its application to food, construction and 
textiles. UNEP.

UNEP. (2021d). Making Peace With Nature: A scientific 
blueprint to tackle the climate, biodiversity and pollution 
emergencies. UNEP. http://www.unep.org/resources/
making-peace-nature

UNEP. (2021e). Measuring Progress: Environment and the 
SDGs. UNEP. http://www.unep.org/resources/publication/
measuring-progress-environment-and-sdgs

UNEP, & CCAC. (2021). Global Methane Assessment: 
Benefits and Costs of Mitigating Methane Emissions. 
UNEP. http://www.unep.org/resources/report/global-
methane-assessment-benefits-and-costs-mitigating-
methane-emissions

UNEP/UNCTAD. (1975). The Cocoyoc Declaration. 
International Organization, 29(3), 893 – 901.

UNESCO. (1978). Intergovernmental Conference on 
Environmental Education, Tbilisi, USSR, 14-26 October 1977: 
Final report. UNEP. https://unesdoc.unesco.org/ark:/48223/
pf0000032763.locale=en

UNESCO. (2021). Learn for our planet: A global review of how 
environmental issues are integrated in education. UNESCO. 
https://unesdoc.unesco.org/ark:/48223/pf0000377362

UNFCCC. (2021a, February). Climate Commitments Not on 
Track to Meet Paris Agreement Goals” as NDC Synthesis 
Report is Published. https://unfccc.int/news/climate-
commitments-not-on-track-to-meet-paris-agreement-
goals-as-ndc-synthesis-report-is-published

UNFCCC. (2021b, June). UN Climate Chief Urges Countries 
to Deliver on USD 100 Billion Pledge. https://unfccc.int/news/
un-climate-chief-urges-countries-to-deliver-on-usd-100-
billion-pledge

UNGA. (1992). Report of the United Nations Conference 
on Environment and Development Annex I: Rio Declaration 
on Environment and Development (A/CONF.151/26 (Vol. I)). 
United Nations General Assembly.

UNGA. (2015). Transforming our world: The 2030 Agenda 
for Sustainable Development (A/RES/70/1). United Nations 
General Assembly.

UNGA. (2020). Harmony with Nature, Report of the 
Secretary-General. undocs.org/en/A/75/266 

UNGC. (2022). The Ten Principles. UN Global Compact. 
https://www.unglobalcompact.org/what-is-gc/
mission/principles

UNICEF. (2015). Unless we act now: The impact of climate 
change on children. UNICEF.

Union of Concerned Scientists (2017, Nov. 8). Built to Last | 
Union of Concerned Scientists. Retrieved April 28, 2022, 
from https://www.ucsusa.org/resources/built-last 

https://developmentfinance.un.org/fsdr2019
https://population.un.org/wpp/
https://www.refworld.org/docid/471355a82.html
https://digitallibrary.un.org/record/1290893
https://sdgs.un.org/publications/institutional-and-coordination-mechanisms-guidance-note-facilitating-integration-and
https://sdgs.un.org/publications/institutional-and-coordination-mechanisms-guidance-note-facilitating-integration-and
https://sdgs.un.org/publications/institutional-and-coordination-mechanisms-guidance-note-facilitating-integration-and
https://www.undp.org/publications/peoples-climate-vote
https://www.undp.org/publications/peoples-climate-vote
https://wedocs.unep.org/handle/20.500.11822/8639;jsessionid=F90C9C487760B09FA98D69908B8A7DB0
https://wedocs.unep.org/handle/20.500.11822/8639;jsessionid=F90C9C487760B09FA98D69908B8A7DB0
http://www.unep.org/resources/frontiers-2017-emerging-issues-environmental-concern
http://www.unep.org/resources/frontiers-2017-emerging-issues-environmental-concern
http://www.unep.org/explore-topics/resource-efficiency/what-we-do/one-planet-network/marrakech-task-force-sustainable
http://www.unep.org/explore-topics/resource-efficiency/what-we-do/one-planet-network/marrakech-task-force-sustainable
http://www.unep.org/explore-topics/resource-efficiency/what-we-do/one-planet-network/marrakech-task-force-sustainable
http://www.unep.org/resources/inclusive-wealth-report-2018
http://www.unep.org/resources/frontiers-201819-emerging-issues-environmental-concern
http://www.unep.org/resources/frontiers-201819-emerging-issues-environmental-concern
http://www.unep.org/resources/frontiers-201819-emerging-issues-environmental-concern
http://www.unep.org/emissions-gap-report-2020
http://www.unep.org/resources/ecosystem-restoration-people-nature-climate
http://www.unep.org/resources/ecosystem-restoration-people-nature-climate
http://www.unep.org/resources/making-peace-nature
http://www.unep.org/resources/making-peace-nature
http://www.unep.org/resources/publication/measuring-progress-environment-and-sdgs
http://www.unep.org/resources/publication/measuring-progress-environment-and-sdgs
http://www.unep.org/resources/report/global-methane-assessment-benefits-and-costs-mitigating-methane-emissions
http://www.unep.org/resources/report/global-methane-assessment-benefits-and-costs-mitigating-methane-emissions
http://www.unep.org/resources/report/global-methane-assessment-benefits-and-costs-mitigating-methane-emissions
https://unesdoc.unesco.org/ark:/48223/pf0000032763.locale=en
https://unesdoc.unesco.org/ark:/48223/pf0000032763.locale=en
https://unesdoc.unesco.org/ark:/48223/pf0000377362
https://unfccc.int/news/climate-commitments-not-on-track-to-meet-paris-agreement-goals-as-ndc-synthesis-report-is-published
https://unfccc.int/news/climate-commitments-not-on-track-to-meet-paris-agreement-goals-as-ndc-synthesis-report-is-published
https://unfccc.int/news/climate-commitments-not-on-track-to-meet-paris-agreement-goals-as-ndc-synthesis-report-is-published
https://unfccc.int/news/un-climate-chief-urges-countries-to-deliver-on-usd-100-billion-pledge
https://unfccc.int/news/un-climate-chief-urges-countries-to-deliver-on-usd-100-billion-pledge
https://unfccc.int/news/un-climate-chief-urges-countries-to-deliver-on-usd-100-billion-pledge
https://www.unglobalcompact.org/what-is-gc/mission/principles
https://www.unglobalcompact.org/what-is-gc/mission/principles


159

Re
fe
re
nc
es

United Nations. (1973). Report of the United Nations 
Conference on the Human Environment. United Nations 
Environment Programme. https://www.un.org/ga/search/
view_doc.asp?symbol=A/CONF.48/14/Rev.1

United Nations. (2015). The Millennium Development Goals 
Report 2015. UN.

UNSD. (2007). Environmental accounts. United Nations 
Statistics Division.

Vachon, M. (2018). The ever-shrinking condo. Canadian 
Journal of Urban Research, 27(2), 37 – 50.

Velders, G. J. M., Andersen, S. O., Daniel, J. S., Fahey, D. W., 
& McFarland, M. (2007). The importance of the Montreal 
Protocol in protecting climate. Proceedings of the National 
Academy of Sciences, 104(12), 4814 – 4819. https://doi.org/ 
10.1073/pnas.0610328104

Verkuijl, C., & Green, J. M. H. (2021). COP26’s ‘plant-
forward’ menu should be the starting shot for a protein 
transformation. SEI. https://www.sei.org/perspectives/
cop26-plant-based-food-transformation/

Villena, V. H., & Gioia, D. A. (2020, March 1). A More 
Sustainable Supply Chain. Harvard Business Review. 
https://hbr.org/2020/03/a-more-sustainable-supply-chain

Vogel, J., Steinberger, J. K., O’Neill, D. W., Lamb, W. F., & 
Krishnakumar, J. (2021). Socio-economic conditions for 
satisfying human needs at low energy use: An international 
analysis of social provisioning. Global Environmental Change, 
69, 102287. https://doi.org/10.1016/j.gloenvcha.2021.102287

Walker, B., Holling, C. S., Carpenter, S. R., & Kinzig, A. 
(2004). Resilience, Adaptability and Transformability 
in Social-ecological Systems. Ecology and Society, 9(2). 
http://www.jstor.org/stable/26267673

Walker, G., Karvonen, A., & Guy, S. (2015). Zero 
carbon homes and zero carbon living: Sociomaterial 
interdependencies in carbon governance. Transactions 
of the Institute of British Geographers, 40(4), 494 – 506. 
https://doi.org/10.1111/tran.12090

Ward, B., & Dubos, R. (1972). Only one Earth: The care and 
maintenance of a small planet. W.W. Norton & Company, Inc.

Watts, N., Amann, M., Arnell, N., Ayeb-Karlsson, S., Belesova, K.,  
Boykoff, M., Byass, P., Cai, W., Campbell-Lendrum, D., 
Capstick, S., Chambers, J., Dalin, C., Daly, M., Dasandi, N., 
Davies, M., Drummond, P., Dubrow, R., Ebi, K. L., 
Eckelman, M., … Montgomery, H. (2019). The 2019 report 
of The Lancet Countdown on health and climate change: 
Ensuring that the health of a child born today is not defined 
by a changing climate. The Lancet, 394(10211), 1836 – 1878. 
https://doi.org/10.1016/S0140-6736(19)32596-6

Webb, L. E., Veenhoven, R., Harfeld, J. L., & Jensen, M. 
B. (2019). What is animal happiness? Annals of the New 
York Academy of Sciences, 1438(1), 62 – 76. https://doi.
org/10.1111/nyas.13983

Westley, F., Olsson, P., Folke, C., Homer-Dixon, T., 
Vredenburg, H., Loorbach, D., Thompson, J., Nilsson, M., 
Lambin, E., Sendzimir, J., Banerjee, B., Galaz, V., & van der 
Leeuw, S. (2011). Tipping Toward Sustainability: Emerging 
Pathways of Transformation. Ambio, 40(7), 762. 
https://doi.org/10.1007/s13280-011-0186-9

WHO. (2021). COP26 special report on climate change 
and health: The health argument for climate action. WHO.

Widyawati, L. (2020). A systematic literature review of socially 
responsible investment and environmental social governance 
metrics. Business Strategy and the Environment, 29(2), 
619 – 637. https://doi.org/10.1002/bse.2393

Wiebers, D. O., & Feigin, V. L. (2020). What the COVID-19 
crisis is telling humanity. Neuroepidemiology, 1.

WMO. (2021). State of the Climate in Asia 2020. WMO. 
https://library.wmo.int/doc_num.php?explnum_id=10867

Wong, R., & van der Heijden, J. (2019). Avoidance of conflicts 
and trade-offs: A challenge for the policy integration of the 
United Nations Sustainable Development Goals. Sustainable 
Development, 27(5), 838 – 845. https://doi.org/10.1002/
sd.1944

World Bank. (n.d.). Life expectancy at birth, total (years) | 
Data. Retrieved April 28, 2022, from https://data.worldbank.
org/indicator/SP.DYN.LE00.IN 

World Bank Group, Nihon Bōeki Shinkō Kikō, Organisation 
for Economic Co-operation and Development, Dui wai jing 
ji mao yi da xue (China), & World Trade Organization (Eds.). 
(2017). Measuring and analyzing the impact of GVCs on 
economic development: Global value chains development 
report 2017. World Bank Group.

World Intellectual Property Organization. (2021). 
World Intellectual Property Rights Indicators 2021. 
World Intellectual Property Organization.

World Weather Attribution. (n.d.). World Weather 
Attribution – Exploring the contribution of climate change to 
extreme weather events. Retrieved 1 April 2022, from https://
www.worldweatherattribution.org/

Yamin, D. (2022). Vaccine inequality benefits no one. Nature 
Human Behaviour, 6(2), 177 – 178. https://doi.org/10.1038/
s41562-022-01297-8

Zamarioli, L. H., Pauw, P., König, M., & Chenet, H. (2021). 
The climate consistency goal and the transformation 
of global finance. Nature Climate Change, 11(7), 578 – 583. 
https://doi.org/10.1038/s41558-021-01083-w

Zheng, H., Long, Y., Wood, R., Moran, D., Zhang, Z., Meng, J., 
Feng, K., Hertwich, E., & Guan, D. (2022). Ageing society 
in developed countries challenges carbon mitigation. Nature 
Climate Change, 12(3), 241 – 248. https://doi.org/10.1038/
s41558-022-01302-y

https://www.un.org/ga/search/view_doc.asp?symbol=A/CONF.48/14/Rev.1
https://www.un.org/ga/search/view_doc.asp?symbol=A/CONF.48/14/Rev.1
https://doi.org/10.1073/pnas.0610328104
https://doi.org/10.1073/pnas.0610328104
https://www.sei.org/perspectives/cop26-plant-based-food-transformation/
https://www.sei.org/perspectives/cop26-plant-based-food-transformation/
https://hbr.org/2020/03/a-more-sustainable-supply-chain
https://doi.org/10.1016/j.gloenvcha.2021.102287
http://www.jstor.org/stable/26267673
https://doi.org/10.1111/tran.12090
https://doi.org/10.1016/S0140-6736(19)32596-6
https://doi.org/10.1111/nyas.13983
https://doi.org/10.1111/nyas.13983
https://doi.org/10.1007/s13280-011-0186-9
https://doi.org/10.1002/bse.2393
https://library.wmo.int/doc_num.php?explnum_id=10867
https://doi.org/10.1002/sd.1944
https://doi.org/10.1002/sd.1944
https://www.worldweatherattribution.org/
https://www.worldweatherattribution.org/
https://doi.org/10.1038/s41562-022-01297-8
https://doi.org/10.1038/s41562-022-01297-8
https://doi.org/10.1038/s41558-021-01083-w
https://doi.org/10.1038/s41558-022-01302-y
https://doi.org/10.1038/s41558-022-01302-y


160

St
oc
kh
ol
m
+5
0:
 U
nl
oc
ki
ng
 a
 B
et
te
r F
ut
ur
e

Appendix
Figure 2.2 background information 

Assessment of achievement of global environment and sustainable 
development targets 

Below is the underlying data and sources for Figure 2.2 

Set of global targets Achievement

Pre-2012 global 
environmental goals

• Pre-2012
• 320 goals identified
• Of which 90 goals assessed

By 2012:
• UNEP first identified 320 goals in MEAs, in non-legally binding 
instruments (since 1972), and outcomes of conferences convened 
by specialized agencies. The majority were action-oriented rather 
than target-oriented.
• 90 goals assessed in GEO-5: about half of the goals showed 
no or little progress, or further deterioration.
• 34 goals assessed in 2012 Measuring Progress report: 3 goals 
showed significant progress.
(UNEP, 2012)

Millennium Development 
Goals

• 2000 – 2015
• 8 goals, with 18 targets

By 2015:
• 8 goals: 1 goal was fully met (MDG 3)
• Out of 14 targets that can be assessed quantitatively, 3.5 targets 
were achieved.
(United Nations, 2015)

Aichi targets

• 2011 – 2020
• 20 targets, with 60 elements

By 2020:
• 20 targets: 0 had been fully achieved, 6 targets partially achieved.
• 60 elements: 7 had been achieved, 38 showed progress, 13 show 
no progress or negative trend, 2 level of progress was unknown.
• National-level targets did not reflect the level of ambition 
that countries had committed to in the Aichi targets and only 
37% of national targets had been met or were on track to.
(Secretariat of the Convention on Biological Diversity 2020)

Environmental dimension 
of SDGs

• 2015 – 2030
• 92 indicators for SDG targets

By 2021:
• 92 indicators (2000 – 2018 data): 26 showing positive trend 
2000 – 2018 (does not represent that the SDG target will 
be achieved), 2 showed very little change, 11 showed negative 
trends, 52 had no or insufficient data
(UNEP 2021)

By 2019:
• The 2019 GSDR assessed selected targets under each of the 
17 SDGs. Goals 12, 13, 14 and 15 with a strong environmental 
focus showed the worst performance of all 17 goals, with negative 
long-term trends.
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Method to compile Figure 2.2 

Adjustment was made to ensure the same achievement categories could 
be used across the sets of targets. 

• For the pre-2012 global environmental goals a first inventory by UNEP 
identified more than 300 goals. 90 of these goals were assessed in GEO-5, 
about half of which showed progress. The data displayed here represent the 
sub-set represented in the UNEP Measuring Progress report from 2012. Their 
assessment ‘Environmental scorecard’ figure (p. 3) lists 34 targets assessed 
as ‘significant progress’, ‘some progress’, ‘little or no progress’, ‘further 
deterioration’, and ‘insufficient data to assess’. In our figure, the ‘little or no 
progress’ and ‘further deterioration’ were both counted as ‘no progress’. For 
the 8 targets that were represented as ranging across assessment categories, 
the highest category was chosen in our figure. 

• For the Millennium Development Goals, the summary assessment by Our 
World in Data was used. Targets assessed as achieved (green) by them were 
identified as ‘achieved/significant progress’ in our figure. 10 of the targets that 
were assessed as ‘missed’ (red) were coded as ‘some progress’ in our figure 
based on the data and 2 of the targets assessed as ‘missed’ were coded as 
‘no progress’ in our figure (MDG7.A and MDG7.B). 

• For the Aichi targets, the assessment from the 2020 Global Biodiversity Outlook 
was used. Their assessment categories were similar to those used in our figure. 

• For the environmental dimension of SDGs, the assessment made in UNEP’s 
Measuring Progress 2021 report was used. It looked at SDG indicator data 
from 2000 to 2018. Indicators assessed as ‘showing positive trend’ (26) 
were assessed here as ‘some progress’ to reflect the uncertainty of outcome 
of these indicators by 2030, i.e. whether it will be significant by then or not. 
Indicators assessed as ‘showing very little change’ (2) and ‘showing negative 
trends’ (11) were in our figure assessed as ‘no progress’.

 
Figure 2.3 background information

Environmental Assessment: achieved, but not translated into policy 
at the needed level of ambition. 

• Evaluation and review conducted at multiple levels today include formalized 
intergovernmental scientific assessment processes, e.g. the International Panel 
on Climate Change (IPCC, since 1990), the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services (IPBES, since 2016), 
Global Environmental Outlook (GEO, since 1997), and a new international 
panel on chemicals and waste to be established (UNEA-5 resolution, UNEP/
EA5/L13/REV.1). In addition, regular global outlook reports are published 
by UN bodies, e.g. on natural resource use, biodiversity, chemicals and 
sustainable development. 

• Research on the environment has grown by as much as 30-fold, as measured 
by the number of peer-reviewed journal articles published annually in the 
field of ‘environmental sciences’ (search performed in academic database 
Scopus, 12 February 2022).
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• Monitoring of environmental data and indicators remains unsatisfactory. 
By 2021, 57% of environment-related SDG targets still did not have sufficient 
data globally to allow for regular and meaningful monitoring (see Figure 2.2 
on achievement of global environment and sustainable development targets; 
UNEP, 2021e).

• Information exchange has increased substantially, with numerous 
intergovernmental and multi-stakeholder conferences, digital information 
platforms, scientific and popular communication (see Figure 2.1).

Environmental Management: achieved, according to outputs rather than 
outcome and impact.

• Goal-setting and planning: Up to 2012, more than 300 goals had been set 
globally either in international agreements or voluntary declarations. Since 
then, at least three major sets of global targets with relevance for the 
environment have been agreed, with quantified and measurable goals and 
targets to a large extent. However, goals set have not generally been achieved, 
and may not be the ‘right’ goals.

• International consultation and agreements: More than 1300 multilateral 
environmental agreements (MEA) have been agreed since 1972 (Mitchell 
et al., 2020a). The trend is towards more goal-based rather than rule-based 
international governance; still, recent new agreements under consultation 
include the Marine Biodiversity in Areas Beyond National Jurisdiction (BBNJ) 
and a global agreement to end plastic pollution (UNEA-5.2). Many MEAs suffer 
from poor implementation.

• Supporting measures: difficult to assess in terms of key indicators; generally 
poorer track record. 

• Education and training: no reliable global indicators; stable progress can be 
assumed in several parts of the world. Environmental education in schools 
has increased, with more than 92% of school curricula in 46 countries now 
including environmental issues, although depth and breadth can be improved 
(UNESCO, 2021). Environmental training in the private sector has increased 
substantially, considering the rapid growth rate in certificates issues for 
corporate environmental management, according to the International 
Standards Organization (ISO) 14001 standard (ISO, 2020).

• Public information: no global reliable indicators; stable progress can be 
assumed in several parts of the world. Several governments have legislation 
on public access to environmental information. Public requests for 
environmental information from the EU are increasing (European Environmental 
Bureau, 2019). However, barriers persist, despite the Aarhus Convention on 
environmental information in the UNECE region. The start of the internet and 
digital information flows led to wider and quicker access, including through 
crowdsourced information (Petiška & Moldan, 2021). 
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• Organization has steadily progressed through establishment and renewal of 
institutions, at the international (UNEP; UN Environment Management Group; 
multiple international organizations with an expanded environmental mandate; 
Mitchell et al., 2020b) and national level (Busch & Jörgens, 2005; Egelston, 
2013), as well as through transnational networks and partnerships (Kalfagianni 
et al., 2020; see also BP Michel). Many kinds of organizations have emerged in 
a complex landscape, but a critique persists that environmental organizations 
are typically too weak in terms of mandate, staff and budgetary resources 
(Ivanova, 2021) and that a ‘constitutional moment’ is needed for transformative 
institutional reform (see Biermann et al., 2020). 

• Financing: progress, but with large gaps to the levels agreed among parties 
and/or to the levels needed as assessed by science and experts, and with 
problems of access in low-income parts of the world. The SDG funding gap 
is estimated at USD 2.5 trillion, set to increase as a consequence of the 
Covid-19 pandemic (OECD, 2020a). Environmentally damaging financing 
continues, in the form of public subsidies and private investments (Koplow 
& Steenblik, 2022a). Mobilization of private finance for sustainable investment 
has increased rapidly, but remains heavily skewed towards high- and middle-
income countries (UNCTAD, 2021; see also BP Dutt et al.). 

• Technical cooperation: lacking. Efforts have not met expectations for building 
capacity in low-income countries to manage environmental problems through 
technological, social and regulatory means. Official development assistance 
(ODA) has increased for projects, programmes and technical cooperation 
in absolute terms, but decreased as a percentage of Gross National Income 
(GNI) and is far from reaching the target of 0.7% of GNI (UN, 2021). Technology 
transfer as a means of implementation remains weak, when measured in 
dedicated ODA funding (UN, 2019) as well as implementation (BP Ghosh et al.)

 
Figure 3.3 background information

Sources: Business Sweden (2020); Dennis, M. (2021); European 
Parliament (n.d.); Linnér & Selin (2018); Parliamentary Monitoring Group (n.d.); 
Statista (2022); Strategy& (2018); Union of Concerned Scientists (2017); 
World Bank (n.d.). 
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