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 ■ Our living planet, with its biosphere and climate 
system, has changed at unprecedented speed since 
the world’s nations gathered in Stockholm in 1972. 
Changes in the climate and Earth system, which were 
assumed to unfold in a distant future and only affect 
future generations, are happening now, with increasing 
speed and force. We now live in a fundamentally new 
planetary reality where we are more connected, where 
the climate system is destabilized, and where the 
biosphere that supports humanity is becoming more 
fragile and depleted. This new reality has repercussions 
for life on Earth, and needs to be the basis for actions 
aiming to transform the financial sector and our 
economies towards just futures on a thriving planet.

 ■ Investments are key to a transition to climate stability 
and biosphere stewardship. Investments impact on key 
biomes linked to “tipping elements” in the Earth system, 
and on ecosystems and people who depend on these all 
over the world. A changing planetary reality creates new 
systemic risks through domino-effects and feedbacks 
to economies and the financial sector, which are poorly 
understood and dealt with today. Financial institutions 
that mediate these investments play a central part to our 
ability to shift economies in a direction that promotes a 
thriving planet for all.

 ■ The responsibility for the new planetary reality lies 
heavy on high-income countries who represent only 
16 % of the world population but whose consumption 
today is responsible for 74 % of global excess use of 
natural materials, including biomass, metals, non-
metallic minerals and fossil fuels. Moreover, the 
risks created by our changing planet are not shared 
equally. Low-income countries with limited historic 
responsibility are among those suffering the most from 
the impacts of growing Anthropocene risks. These 
dynamics further reinforce the already staggering global 
inequalities. 

 ■ The new planetary reality requires us to rethink the 
indicators for human well-being, macroeconomic 
performance and financial risks. Indicators for human 
development must acknowledge human pressures 
causing the transgression of planetary boundaries 
and their effects on well-being. Macroeconomic 
performance indicators need to embed the deep 
uncertainty engrained in biosphere dynamics to ensure 
the preservation of natural capital. Financial institutions 

must recognize a wider set of planetary changes, and 
develop impact accounting as a core part of capital 
allocation decisions, and support the open disclosure 
of Environment, Sustainability and Governance (ESG) 
data and criteria.

 ■ Economic and financial actors are not equally 
influential in today’s globalized economies. “Keystone 
actors” corporations, financial giants, central banks, 
and index providers must play a larger role in helping 
accelerate action for sustainability, and especially in 
parts of the economy of importance for the stability of 
the climate system and the resilience of the biosphere. 
Engaging with such influential economic and 
financial groups offer possibilities, but transparency, 
accountability and strengthened regulation will be key 
to secure outcomes that benefit sustainability ambitions 
and a just transition. 

 ■ Large-scale behavioral change has a crucial role to 
play in a shift towards just futures on a thriving planet. 
Changes in social norms can instigate such wider 
changes in society, economies and in the financial 
sector. Policies can be leveraged to shift norms by 
altering the behaviors of key actors and by changing 
expectations. This can result in the activation of large-
scale behavioral tipping as actions trigger additional 
actions. Recent international public opinion surveys, 
the rise of global youth movements, and current 
sustainability initiatives by influential actors in the 
economic and financial sector, indicate that the time 
might be ripe for such policies that help bridge the gap 
between sustainability rhetoric and action.  

 ■ A changing planetary reality poses immense challenges 
and risks. Yet, a shift towards a just future for all on a 
thriving planet is possible, and will require actions from 
the financial sector, macroeconomic institutions and 
policy-makers that support transformative capacities. 
Such capacities entail the ability to define a new 
direction; create enabling conditions; actively contribute 
to a phaseout of harmful investments and economic 
activities in a just way; and to help scale up investments 
for resilience. Financial and economic incentives 
can, and should, align with system opportunities and 
acknowledge the need to sustain critical Earth-system 
processes in support of the biosphere and human well-
being for all.

Executive Summary
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Preface

This was the key message and conclusion from the 
Nobel Prize Summit hosted in 2021. It resembles in 
many ways the outcomes of the Stockholm conference 
in 1972, the first ever United Nations conference on 
the human environment. Fifty years have passed since 
that historic conference, and while the world is a very 
different place today, the message remains the same. 
Astounding progress in human well-being for many and 
technological breakthroughs have come at the cost of 
growing social inequality and an increasingly evident 
climate crisis. Humanity has become a force of planetary 
change threatening to erode the fabric of life. Yet this 
daunting prospect of the future is countered by a growing 
desire to tackle these challenges applying insights from an 
increasingly vibrant field of sustainability sciences and a 
formidable human capacity to innovate. Securing a safe and 
prosperous future for all is still possible.

This report explores the direction the financial sector 
and our globalized economy need to take to change 
course. It is a major task, and we present our views with 
urgency and humility. The insights presented here build 
on decades of collaborative work within systems thinking, 
ecological economics, resilience science and Earth system 

science. It is based on the legacy of the Beijer Institute of 
Ecological Economics, the Global Economic Dynamics 
and the Biosphere Program (both at the Royal Swedish 
Academy of Sciences), and the pathbreaking work done by 
colleagues associated with the Stockholm Resilience Centre 
(Stockholm University).

Stockholm+50 offers a unique opportunity for the world to 
reflect on its progress and failures since 1972. This report 
offers an important synthesis of how our economies and 
the financial sector can contribute to this reflection, all with 
the aim of accelerating towards a more sustainable and just 
future.

“ 
Whether humanity has the collective wisdom to navigate 

the Anthropocene to sustain a livable biosphere for people and 
civilizations, as well as for the rest of life with which we share the 
planet, is the most formidable challenge facing humanity. ” 
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Our living planet, with its biosphere and 
physical climate system, is changing at un-
precedented speed. Changes in the climate 
system and the biosphere, which were as-
sumed to unfold in a distant future and only 
affect future generations, are happening 
now with increasing speed and force. We 
now live in a fundamentally new planetary 
reality where we are more connected, more 
connected, at the same time as more abrupt 
and sometimes irreversable changes hap-
pen, the climate system is destabilized, and 
the biosphere that supports humanity is be-
coming more fragile and depleted. This new 
reality has enormous repercussions for all life 
on Earth, and needs to be the basis of dis-
cussions, strategies and actions about how to 
transform towards just futures on a thriving 
planet.

Earth has a biosphere, a thin veil around Earth’s surface 
where life flourishes. Earth is the only place we know where 
a complex web of life exists. We humans have emerged and 
evolved within the biosphere. Our economies, societies and 
cultures are deeply embedded within it. The biosphere is 
our home (Folke et al., 2021).

This chapter summarizes key scientific insights about our 
changing planet, and the implications for prosperity and 
development for all. It elaborates how and why climate 
stability and biosphere resilience are key to prosperity and 
development, and how the scientific understanding of our 
complex Earth system has evolved over the 50 years since 
the Stockholm Conference of 1972. The insights emerging 
from this body of work are far from trivial. Instead, they 
highlight how the conditions for collective action within 
and across national boundaries have fundamentally 

changed during the last decades. They also force us to 
rethink the organization of our economies, and the role and 
responsibility of the financial sector in the Anthropocene 
epoch – the Age of Humans. 

Climate change and the 
Anthropocene biosphere
Human society has developed and flourished during a 
remarkably stable period in Earth’s history, the Holocene, 
when global average temperatures varied no more than 
around 1°C during about 10,000 years (Steffen et al., 
2015b). Over the last three million years, the average 
temperature on Earth has not exceeded 2°C above (inter-
glacial) or 4-5°C below (deep ice age) the pre-industrial 
average temperature on Earth (14°C). Already now at 1.2°C 
warming above pre-industrial levels (IPCC, 2018), we have 
moved out of the stable and accommodating Holocene 
environment of the last 10,000 years with its well-defined 
and foreseeable seasons that allowed agriculture to develop 
and complex civilizations to flourish. The projected changes 
to the climate system in the next fifty years could be larger 
and more disruptive than humanity has experienced 
since the beginning of civilization (Steffen et al., 2018). 
The impacts on societies, vulnerable communities and 
ecosystems are far from trivial as elaborated by the 
Intergovernmental Panel on Climate Change (2022).

However, the climate system and the biosphere are more 
than just the basis for human civilization. As Folke and 
colleagues (2021) notes, the biosphere and the Earth system 
have coevolved with human activity over time, creating 
a close and inseparable inter-dependence between social 
conditions, health, culture, democracy, power, justice, 
human security, and the Earth system and its biosphere.

Since the end of the Second World War, the global human 
population has increased substantially, while on average 
also becoming much healthier and prosperous. This was 
enabled by substantial consumption of resources from 

Chapter 1.  
A New Planetary 
Reality
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the planet’s oceans, rivers, forests, grasslands and coastal 
plains and other landscapes, together with a dramatic 
rise in telecommunications, tourism, and foreign direct 
investment, all driven by rapidly growing economies across 
different regions of the now globalized world (Steffen et al., 
2015a). As we elaborate in Chapter 4, the benefits and risks 
of this acceleration have not been distributed equally. 

One of the most prominent frameworks to summarize 
how the Earth system and the biosphere underpin human 
prosperity in fundamental ways, is the notion of ‘planetary 
boundaries’ which identify a “safe operating space for 
humanity.” (Rockström et al., 2009). This space is defined 
by a number of dynamic Earth system limits beyond which 
the stability of the life-supporting conditions on our planet 
becomes uncertain and might drastically change. Threats 
to this safe operating space include global warming, loss 
of biosphere integrity (biodiversity loss and ecosystem 
resilience), chemical pollution and the release of novel 
compounds, ocean acidification, freshwater consumption 
and the global hydrological cycle, land system change, 
nitrogen and phosphorus flows to the biosphere and 
oceans, atmospheric aerosol loading and stratospheric 
ozone depletion. The “planetary boundaries” framework 
has been refined over the years (such as by Steffen et al. 
2015b; Persson et al., 2022; Wang-Erlandsson et al., 2022). 
It has also been noted that the global framing of such 
boundaries could be misinterpreted in ways that ignores 

local and regional realities and changes that take place 
within such defined “boundaries”, but still undermine 
adaptive capacity with detrimental impacts on both people 
and planet (Biermann et al., 2016; Aguiar et al., 2020).

The stability of the climate system is fundamentally 
dependent on the resilience of our living planet – the 
world’s oceans, forests, grasslands, wetlands, soils, other 
ecosystems, and the biodiversity they entail. Biomes such 
as the Amazon rainforest and the world’s boreal forests 
store an equivalent of about 10 years of global emissions 
of greenhouse gases (Steffen et al., 2018). Oceans absorb 
about 25% of our annual carbon emissions, and over 90% 
of the additional heat generated from those emissions. 
Forests, wetlands, and grasslands sequester almost 30% of 
carbon emissions from human activities. The total amount 
of carbon stored in terrestrial ecosystems like soil, and 
living plants is almost 60 times larger than the current 
annual emissions of global greenhouse gases from human 
activities (from Folke et al., 2021). Recent analyses show 
that the world would have already breached the Paris 
Accord 1.5°C-target already today without the capacity of 
the living planet - our oceans and land-based ecosystems 
- to absorb human carbon emissions (Rockström et al., 
2021). However, this capacity cannot be taken for granted 
with continued greenhouse gas emissions, and the loss of 
resilience of the biosphere (Steffen et al., 2018). 

Figure 1 | A changing planet. Our living planet and the climate system have been transformed fundamentally in the 
last decades through the ‘Great Acceleration’ - the dramatic growing impact of human activity on the Earth system. 
Source: (Steffen et al., 2015a).
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Human activities have directly altered at least 70% of 
land surface, approximately 85% of wetland area and 
over 66% of the ocean (Diaz et al., 2019). Nearly 40% 
of all productive land and 70% of global freshwater is 
being used for agriculture (Foley et al., 2011). Perhaps 
most shocking, over 96% of Earth’s mammal biomass 
is now accounted for by people and our livestock – with 
less than 4% made up by elephants, whales, moose, 
monkeys and other wild species (Bar-On et al., 2018).  
Moreover, the increase in agricultural crop production 
in the last decades has been achieved through an ever-
increasing reliance on fewer global crop commodities 
that are produced and exported from an increasingly 
limited number of countries (Heslin et al., 2020). 80% 
of the world’s population today lives in countries that 
import more calories than they export (Kummu et al., 
2020).

These trends are paralleled by an overall 
homogenization of the food produced globally (Khoury 
et al., 2014, Nyström et al., 2019; Díaz et al., 2019). 
Such homogenization results in losses to the pool of 
genetic variation that underpins the long-term resilience 
of agricultural and food production in the face of 
environmental change (IPBES 2019), as well as the 
increased use of pesticide and herbicide due to the loss 
of insect diversity and natural pest control (Klein et al., 
2007; Potts et al., 2010). According to estimates, loss 
of animal pollinators – mostly bees – affects more than 
75 percent of global food crop types (Klein et al., 2007) 
and puts $235 billion to $577 billion in global crop 
output at risk annually (IPBES 2019), with inequitable 
implications for human nutrition (Chaplin-Kramer et al., 
2014).

Figure 2 | The importance of the biosphere for the Paris target. The world would already have breached the 
Paris target without the carbon sinks provided by a resilient biosphere. Source: (Rockström et al., 2021).

Ecosystems also help reduce vulnerability to climate 
hazards and extreme events (Diaz et al., 2019), and are key 
for the achievement of the Sustainable Development Goals 
(Reyers & Selig, 2020). Mangrove forests for example, 
safeguard 15 million people against flooding every year, 
and provide at least US$65 billion in flood protection 
(Menéndez et al., 2020). Hence it will not only be critical 
to curb human-induced climate change directly through 
reduction of greenhouse gas emissions, but also to enhance 
the regenerative capacity of the biosphere and its diversity, 
to anticipate and adapt to extreme events, and support and 
sustain societal development for all within a safe operating 
space.

Simplifying the planet
These shifts in the climate system unfold in parallel 
with other unprecedented changes: a mass extinction 
and the simplification of the biosphere through dramatic 
transformations of land and seascape, all the way down to 
the deepest oceans (Nyström et al., 2019; Jouffray et al., 
2020). While this transformation has been accompanied 
with considerable social benefits such as increased and 
stable food production, it has also resulted in losses of 
diversity and resilience, which make ecosystems and 
societies more vulnerable to the repercussions of a 
changing climate (Hendershot et al., 2020). Resilience 
refers to the capacity to live and evolve with changing 
circumstances, predictable or surprising, incremental 
or abrupt. It includes not only how to persist and adapt 
to changing circumstances, but more importantly, also 
the capacity to transform towards sustainable futures 
by preparing for and making use of the windows of 
opportunity that change provides (Folke et al. 2021).
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By transforming much of the planet into cropland 
monocultures, forest plantations, filled wetlands, and 
fish farms, humans have changed the properties of the 
biosphere to such an extent that new types of global 
risks could emerge that affect the long-term ability to 
provide food, fibres, fuel, and jeopardize food security 
for a growing and wealthier human population (Nyström 
et al., 2019). Shocks previously occurring locally within 
one sector risk becoming ‘globally contagious’ and more 
prevalent as sectors are intensified and become more 
intertwined (Keys et al., 2019). For example, droughts or 
crop pest outbreaks can spill over to seafood production, 
since fish farms increasingly depend on agricultural 
crops to produce their feed. Gains in resource efficiency 
and production often trade off with the cultural diversity 
(e.g., through small-scale food production systems) that 
underpins collective well-being in different ways across 
the globe (Sterling et al., 2017).

Since the world’s governments gathered at the Stockholm 
Conference in 1972, not only the continents, but also the 
ocean has seen an unprecedented increase in the intensity 
and diversity of uses. From the shoreline to the deep sea, 
these rapid human-driven changes on the oceans known 
as the ‘Blue Acceleration’ are having major social and 
ecological consequences, and raise serious concerns about 
potentially unsustainable growth trajectories and systemic 
inequity in the current ocean economy (Jouffray et al., 
2020; Österblom et al., 2020). Most benefits accrue to a 
small portion of the global population, while most harms, 
including those from climate change impacts, fall on the 
most vulnerable.

Emerging diseases and the loss of diversity 
of life
New diseases and agricultural pests are an increasingly 
disruptive force to society. Commonly referred to as 
emerging pests and pathogens (EPPs), they include 
insects, plants, or microbial organisms. Their effects 
range from impacts on food security, biodiversity 
conservation, and natural resource management, to those 
of social equity, health, and safe technology (Jørgensen et 
al., 2019). Three forces of global change drive the trend 
of EPPs as a growing sustainability challenge (Carroll et 
al., 2014; Jørgensen et al., 2019). First, as human land 
use expands to take up more than 75 % of the Earth’s 
ice-free land surface, potential EPPs are likely to come 
in first contact and emerge globally in human habitats. 
Second, denser human trade and travel networks mean 
EPPs are more likely to spread between continents and 
to emerge regionally. Third, human use of technological 
inputs—such as biocidal agents in resource production 
and health systems—has increased exponentially and 
acts as a selective agent for re-emergence through the 
spread of resistant or more virulent variants. While 
pandemic pathogens are an obvious example of the large 
consequences EPPs can have on society (Galaz et al., 

2017), they are but a small and unrepresentative sample 
of the diverse influx of EPPs to society, and their possible 
domino-effects on society. 

One related feature of our new planetary reality is the 
decline in the habitats available for all animal and aquatic 
life within the biosphere (e.g., Powers & Jetz 2019; Segan et 
al., 2016). As just one example, on average, large terrestrial 
mammals have been extirpated from 75% of their natural 
ranges since the evolution of modern humans (Faurby & 
Svenning, 2015). With decreasing forests, poorer freshwater 
and marine habitats, and declining food availability for non-
human species, the number of species currently threatened 
with extinction is unprecedented in human history: an 
estimated 1 million species of animals and plants (Ceballos 
et al., 2015; Ceballos et al., 2017; Díaz et al. 2019). Why 
does this matter? It matters because species and biodiversity 
perform critical functions in the biosphere, functions that 
generate essential ecosystem services to human wellbeing, 
that provides predictability, stability, and insurance in the 
flow of such services, and that builds resilience to meet 
uncertainty, surprise and the unknown.

Another driver behind the new planetary reality is the 
rapid urbanization of what has been referred to as the 
“urban century” (Elmqvist et al., 2019). The majority of 
the world population now live in urban areas, for the first 
time in human history (UN Population Division, 2018). 
Urbanization of the world population has come with benefits 
such as access to education, health facilities and jobs, but 
also bring negative consequences such as social disparities, 
insecurity, pollution, loss of biodiversity and lack of contact 
with nature that all affect urban mental health (Ventriglio 
et al., 2021). Cities both cause pressures and have to deal 
with their planetary-wide impacts on the climate and the 
biosphere. While urban areas are responsible for 70 % of 
global greenhouse gas emissions, 90 % of cities are situated 
along coastlines and thus increasingly vulnerable to the 
effects of global warming (Elmqvist et al., 2019). While 
actions to address local sustainability challenges on city 
levels are often needed, it is key to consider global biosphere 
effects and spill-overs beyond city as well as country borders 
(Engström et al., 2021).

Connectivity, complex systems and 
tipping points
The impacts of increased global connectivity and 
complexity today differ from those identified by the 
international community in Stockholm in 1972. They are 
another key feature of our new planetary reality that creates 
novel challenges and opportunities for policy-making, the 
finance sector, and society.  

The anatomy and impacts of global connectivity for 
sustainability have gained considerable interest amongst 
sustainability scientists in the last decade. The mechanisms 
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for these complex cross-sectoral and cross-regional 
connections are often referred to as ‘telecoupling’ (Liu et 
al., 2015). This terminology has its roots in the climate 
sciences, and the phenomena due to what is known as 
‘teleconnection’, whereby climate and environmental 
change in one region of the world can drive weather and 
environmental changes in another (Diaz et al., 2001). It 
has become clear, however, that similar cross-continental 
connections can emerge through economic activities, trade 
connections, transportation networks, financial economic 
linkages, and information flows. Examples include policy-
induced land use changes in one region that influence 
precipitation patterns in other countries (Keys et al., 
2012), and deforestation policies adopted in one country 
that lead to additional forest extraction and degradation 
in others (Meyfroidt et al., 2010). Global changes such as 
trade patterns, capital flows and information availability 
increasingly shape local vulnerabilities and opportunities. 
Such connectivity creates difficult challenges for the 
problem-solving capacities of institutions and policy-
making. Spill-over effects and unexpected consequences 
of economic and policy decisions are common, and will 
require novel governance approaches with the ability to 
steer away from systemic risks, and identify and mobilize 
action where synergies for both people and planet are 
possible (Galaz, 2019; Bowen et al., 2017; Engström et 
al., 2021; Folke et al., 2005). As Brodie Rudolph and 
colleagues (2020) note however (and as we elaborate 
in detail in Chapter 7), such connectivity also offers 
opportunities to support transformations. Networks of 
innovators can share insights faster in ways that accelerate 
learning, as well as mobilize collectively to create enabling 
governance structures.  

Key aspects of these global changes are technological 
advances and their wider impacts on behavior, norms, 
economies and institutions (Arthur, 2011). The acceleration 
and expansion of human activities into a converging 
globalized society have been supported by the discovery 
and use of fossil energy and by innovations in social 
organization, technology, and cultural evolution (Ellis 
2015; van der Leeuw 2020). Further technological 
innovation and change such as advances in robotics, 
synthetic biology and artificial intelligence are likely to 
continue shaping Earth’s life support system and offer both 
opportunities and risks (Folke et al., 2021; Galaz et al., 
2021). 

The sum of all of the technological objects manufactured 
by humans, or the so-called “technosphere”, is a 
fundamental part of our changing planet. It’s weight on 
the planetary system is estimated to be on the scale of 
30 trillion tons, or 50 kilos for every square meter of 
Earth’s surface (Zalasiewicz et al., 2017). Technological 
innovations are giving this infrastructure the ability to 
process information continuously, reason, remember, learn, 
solve problems, and at times even make decisions with 

minimal human intervention through artificially intelligent 
machines and increased automation (Markolf et al., 2021). 
Hence, we face not only unprecedented climatic and 
ecological conditions, but also the influence of increasingly 
intelligent autonomous systems with the ability to create 
novel connections between the social, the ecological, and 
the technological (Galaz et al., 2021).

But the world is not only increasingly connected and 
changing at an unprecedented speed. Some of these 
connections evolve into what can be defined as complex 
adaptive systems (Levin, 1998; Folke, 2006). Such systems 
are prone to abrupt, and at times irreversible, shifts with 
important implications for human development. The 
terminology differs between different fields of research, 
including regime shifts, catastrophic shifts, tipping 
elements, and tipping points, describing a system that 
crosses a critical threshold and shifts to a significantly new 
system trajectory or pathway (Lenton, 2013; Rocha et al., 
2018; Scheffer et al., 2001). Evidence of such shifts can be 
found in multiple social-ecological systems and at multiple 
geographical scales from the local (e.g., a lake) to the 
global (e.g., the Earth system). Many shifts are associated 
with the loss of key ecosystem services that underpin 
livelihoods, economic activities and human development 
(Biggs et al., 2018; Lenton et al., 2008; Rocha et al., 2018). 

‘Tipping elements’ in the climate system are a good 
illustration of these phenomena. The melting of sea ice 
on the Greenland and Antarctic ice sheets is one example 
as the melting surface changes its reflective properties 
resulting in self-reinforced warming. The alteration of 
critical biomes such as the large forests in the Amazon 
basin and the boreal forests in Canada and the Russian 
Federation is another example of interacting changes that 
could lead to the transgression of tipping elements (Lenton 
et al., 2008; IPCC, 2021). 

Many of these biomes identified as critical for the climate 
system are changing rapidly because of a combination of 
direct and indirect human pressures. The potential tipping 
of the Amazon rainforest into a savanna or open woodland 
is being driven by the combined stresses of climate change 
and direct human-driven deforestation due to expanding 
soy plantations, for example (Nobre et al., 2009; Galaz 
et al., 2018b). The human activities that drive the Great 
Acceleration are rapidly changing the internal dynamics of 
many tipping elements (Lenton et al., 2008; Lenton et al., 
2019), subsequently risking the long-term stability of the 
climate system through proposed tipping cascades (Steffen 
et al., 2018). 

The precise timing and impacts of such abrupt shifts on 
people and their well-being are highly uncertain (Hoegh-
Guldberg et al., 2018; Wang & Hausfather 2020; IPCC, 
2021). Another complicating factor is the fact that such 
abrupt shifts can result in domino effects between climate 
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and ecosystems with potentially large, yet unquantifiable 
impacts on economies and livelihoods. A recent synthesis 
based on 300 case studies and a review of more than 
1,000 academic papers (Rocha et al., 2018) shows that 
‘regime shifts’ in one biome or ecosystem can trigger 
similar irreversible shifts in other biomes, sectors and/or 
regions. One clear example is the atmospheric recycling 
of moisture, whereby moisture captured in vegetation 
evaporates, and is transported in the atmosphere over 
long distances before falling down in another location 
as precipitations. The Amazon rainforest for example, 
depends on moisture recycling as an important water 
source, and large disturbances in this cycle could lead to 
shift of this biome from rainforest to savanna. Changes in 
moisture recycling in the Amazon can also affect mountain 
forests in the Andes as well as nutrient cycling in the 
ocean by altering sea surface temperature, which leads 
in turn to regime shifts in marine food webs. As Gleeson 
and colleagues (2020) explore, such complex connections 
between the biosphere and hydrological cycles should be 
investigated at the planetary level.

At times however, such abrupt shifts can also unfold in 
social systems in ways that result in positive shifts towards 
sustainable pathways (Otto et al., 2020). We elaborate 
examples such as these in Chapter 6.

Understanding Anthropocene risks
Complex systems and increased connectivity through 
‘telecouplings’ can both enhance and undermine the 
resilience of people and planet. Remittances can help 
families cope with a suite of problems in troubling times 
(Adger et al., 2002; Naudé & Bezuidenhout 2014). 
Global information and communication technologies have 
proven critical to help coordinate national responses and 
facilitate information sharing between scientists during the 
COVID-19 pandemic. Local and national vulnerability to 
food scarcity and shocks has been mitigated partly through 
international food trade (Porkka et al., 2013). However, 
global connectivity can also result in independent 
cascading failures such as ruptures, shocks or propagating 
disturbances, known as globally networked risks or 
systemic risks (Helbing 2013; Centeno et al., 2015).

There is a growing interest in the environmental and 
ecological dimensions of such risks, including climate 
change, deforestation, extreme weather events and natural 
resource constraints (UNDP, 2020; Galaz et al., 2017; 
Keys et al., 2019). As the recent increases in food prices 
all over the world illustrate, while international food trade 
can help mitigate local stresses food production, it also 
creates transboundary connections that allow for shocks 
to food production to cascade through the global network 
of agricultural trade (Heslin et al., 2020). Furthermore, 
resource extraction facilitated through trade has created 
vast geographical connections where environmental 

degradation in one country is hidden or masked through 
complex supply chains. Transboundary food trade for 
example often masks unsustainable groundwater extraction 
in food producing countries (Dalin et al. 2017). Global 
seafood trade allows countries and corporations to 
compensate for species loss from local marine ecosystems 
(Crona et al., 2016).

The speed, scale and connectivity of the Anthropocene lay 
the foundation for challenging and unevenly distributed 
‘Anthropocene risks’ (Galaz 2014; Keys et al., 2019). 
Stresses and shocks can move swiftly from local to global 
and back again. They may also interplay across sectors 
in a society, rapidly affecting ecosystems, food security, 
economies and human health. Such risks and their impacts 
on human development are however difficult to quantify 
with greater precision due to their multilevel and complex 
adaptive system properties (Keys et al., 2019). The impacts 
of a changing planet on human development will not 
only depend on changes in frequencies and magnitudes 
of shocks, such as droughts, floods and extreme weather 
events, but also on the anatomy of connectivity across 
land, oceans and climate, as well as the vulnerability of 
important biomes and ecosystems underpinning human 
development. 

These examples illustrate an important shift in the state 
of our planet, and in our capacities to deal with such 
disturbances. The fact that our planet has been transformed 
from forested landscapes, living oceans, and biodiverse 
ecosystems to simplified and increasingly homogenized 
production systems, increases social and ecological 
vulnerabilities to long-term change and abrupt shocks. 
These may lead to abrupt biosphere changes, changes that 
a previously resilient biosphere could absorb.

The networked features of global change and the resulting 
risks that emerge from them create a new planetary reality. 
Our economies and the financial sector play a key role as 
societies strive to avoid maladaptation and instead enhance 
resilience including transformative capacities (Olsson et 
al., 2022; Biggs et al., 2012, Folke et al., 2005) to what is 
likely to become a more turbulent future.
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Investments are key to a transition to a net-
zero world, climate stability and biosphere 
stewardship. The institutions that mediate 
these capital flows are therefore central 
to our ability to shift our economies in a 
direction that promotes a thriving planet. This 
chapter elaborates how investments impact 
on key biomes linked to “tipping elements” 
in the Earth system, and ecosystems all over 
the world. It also presents a synthesis of 
current understanding of domino-effect and 
feedback risks between climate, ecosystems 
and the financial sector. The chapter 
concludes with a discussion about how a new 
planetary reality changes the way systemic 
risks are understood and dealt with in the 
financial sector.

Investments, and the financial institutions mediating 
capital flows, are increasingly viewed as instrumental for 
the transformation needed to achieve a prosperous future 
for all (Crona et al., 2021). Today’s globalized economy 
relies heavily on the financial sector to allocate capital for 
its operation. The influence and responsibility of financial 
actors to contribute to a transformation towards a just 
and safe future for all thus becomes increasingly clear, 
particularly for economic sectors that have tangible impacts 
on ecosystems and people’s livelihood dependencies. 
Examples include tropical and boreal forests (Galaz et al., 
2018a), oceans (Jouffray et al., 2020), and many habitats 
around the world which are critical for biodiversity, 
indigenous communities and for sustaining ecosystem 
services (Yang et al., 2021; Dempsey et al., 2022). 

The growing interest in “green,” “net zero,” or “climate 
friendly” investments in the last decades is in many 
ways a reason for hope. The number of signatories of 
the Principles for Responsible Investment (PRI) reached 

4,000 this year (Segal, 2021). A synthesis conducted by 
the Global Landscape of Climate Finance (2021) recently 
showed that total climate-related financial investment 
has steadily increased over the last decade, reaching USD 
632 billion in 2019/2020. New estimates show that almost 
40% of all assets managed in European Union-domiciled 
funds in 2021, are marketed as “sustainable” (Wilkes, 
2022). The International Monetary Fund’s analysis show 
a similar global trend with a record-high growth in 2021 
for Environmental, Social and Governance (ESG) debt 
issuance reaching USD $1.6 trillion (+116% compared to 
2020, from IMF, 2022). This growth is likely to continue 
as countries and financial institutions such as the Glasgow 
Financial Alliance for Net Zero (GFANZ) and multilateral 
development banks follow up on their commitments after 
COP26 and the Glasgow Climate Pact (Robins and Muller, 
2021). 

The limits of “green” and 
“sustainable” investments 
While this growing interest should be a cause for optimism, 
there are still considerable challenges facing the world’s 
ambitions promote transformations towards sustainable 
societies and economies through an increased engagement 
from the financial sector. For example, while ESG and 
climate investments have certainly seen a rapid growth 
in the last decade, the increase in climate finance is not 
yet enough to help achieve the Paris Agreement target of 
limiting global warming to 1.5°C above pre-industrial levels 
(Climate Policy Initiative, 2021), nor the ambitions of the 
Sustainable Development Goals (OECD, 2021). Despite this 
emphasis on greener investment and the global rhetoric to 
“build back better” since the beginning of the COVID-19 
pandemic, G20 countries have still directed around USD 
300 billion in new funds towards fossil fuel activities (SEI et 
al., 2021).

Recent analyses also show that the combined economic 
effects of the COVID-19 pandemic in combination with the 
war in Ukraine are widening the economic gap between 

Chapter 2.  
Finance and Our 
Living Planet
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rich and poor countries of the world. Many developing 
countries were forced to cut budgets for education, 
infrastructure and other capital spending during the 
pandemic. The war in Ukraine seems to put these 
countries in an even more challenging situation with 
higher energy, food and other commodity prices, higher 
inflation, and increased volatility in financial markets 
(United Nations Inter-agency Task Force on Financing 
for Development, Financing for Sustainable Development 
Report, 2022).

The challenge is not only related to the total volumes of 
funding, but also to which sectors these investments are 
directed. The financial sector has for a long time centered 
their work on sustainability on the reporting of GHG 
emissions and capture. As a result, financial risks are 
consistently viewed to evolve from climate change alone, 
rather than from the wider suite of changes in ecosystems 
and the Earth system (Crona et al., 2021). While a 
number of recent initiatives have tried to broaden the 
scope to also include a wider range of ecological and 
environmental changes (such as the Taskforce on Nature-
related Financial Disclosures: TNFD), it is clear that 
both governments and investors are underdelivering in 
preparing for a more turbulent future. For example, of 
the $3.38 trillion of proposed longer-term post-covid 
recovery investments, only 15% is currently “green” 
with a focus on cutting greenhouse gas emissions or air 
pollution, with just 3% directed towards contributing to a 
more resilient biosphere (Rockström et al., 2021, p. 4). 

The strong interest amongst policy-makers and the 
financial sector around SDG-classified investments and 
ESG-funds also overlooks some of the more complex 
political and economic drivers that undermine the 
protection and stewardship of ecosystems and the 
biosphere. These includes (as we elaborate in Chapter 
3) harmful subsidies, tax avoidance and evasion, 
and national debt in developing countries which all 
pose serious obstacles to the protection of nature and 
biosphere stewardship (Dempsey et al., 2022; Galaz et 
al., 2018b). As we also elaborate in Chapter 4, current 
metrics of Environmental, Social, and Governance (ESG) 
risk and financial materiality have serious shortcomings, 
and are not likely to help either governments or the 
financial sector to prepare to our new planetary reality 
(Chapter 1). 

Finance on a changing planet
This section takes a closer look at how the financial sector 
is currently contributing to the profound transformation of 
ecosystems, biomes and our living planet. We also explore 
the state of knowledge about the combined impacts on the 
financial sector created by interacting changes between 
climate and ecosystems. 

Sleeping Giants in the Climate System*

Large-scale shifts in the climate have occurred in the history 
of planet Earth before. Climate tipping elements are key to 
understanding this phenomenon, and for evaluating the 
risks of such shifts happening again (Lenton et al., 2008). As 
we elaborated in the previous chapter, both past evidence, 
climate models and current observations indicate that parts 
of the Earth System and associated processes can cross 
shift rapidly, changing their internal dynamics and driving 
feedbacks with large impacts on the climate system as whole. 
This is why these tipping elements also have been referred to 
as “sleeping giants”.  

Two important terrestrial ‘sleeping giants’ are the Amazonian 
and boreal forests. Both are sensitive to rising temperatures 
and changes in rainfall. These biomes are also under pressure 
from economic activities, such as logging, mining and 
deforestation caused by expanding agriculture production. 
The Amazon rainforest is also the world’s most biodiverse 
biome and pulls large amounts of carbon out of the 
atmosphere. It supports the livelihood of millions including 
indigenous communities (Garnett et al., 2018) and holds 
between 135 and 180 billion tons of carbon in its soils, 
trunks and roots (Steffen et al., 2018). Almost 20% of the 
Amazon forest has disappeared since the 1960’s to give place 
to infrastructural development and agricultural activity, such 
as soy production and cattle ranching. 

Modeled estimates indicate that the Amazon rainforest is 
close to crossing a tipping point where major parts of the 
forest could begin a process of die-off and gradually turn 
into a savanna-like state. Models estimating such shift, based 
on only temperature rise or deforestation in isolation, show 
these to occur at temperature increase of 3-5°C or 40% loss of 
original tree cover (Salazar et al., 2007; Sampaio, et al., 2007). 
However, more recent analyses suggest that deforestation in 
combination with warmer temperatures and increasing forest 
fires could lead to the transgression of a tipping point as early 
as at 20-25% deforestation of pristine levels – only slightly 
more than the current levels (Lovejoy & Nobre, 2018). If the 
Amazon were to “tip” into a savanna-like landscape it would 
store vastly less carbon, it would likely burn more often, and 
taken together it would turn from a net carbon sink to a net 
carbon source (total carbon flux minus fire emissions). There 
are indications that this process has already begun (Gatti et 
al., 2021), and thus all measures to halt this biome’s progress 
towards a tipping point are necessary and urgent. In its 2021 
synthesis, the Intergovernmental Panel on Climate Change 
(IPCC) noted that abrupt responses and tipping points 
cannot be ruled out (IPCC, 2021a). IPCC also noted that the 
Amazon could cross a tipping point during the 21st century 
due to the combined stresses created by deforestation and a 
warming climate.

* This section builds on Galaz et al., 2018b, and Gaffney, et al., (2018). 
Sleeping financial giants – Opportunities in financial leadership for climate 
stability. Global Economic Dynamics and the Biosphere programme (Royal 
Swedish Academy of Sciences), Future Earth, and the Stockholm Resilience 
Centre (Stockholm University).
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Boreal forests are the largest biome on land and play a 
critical role in the climate system. These forests sprawl across 
Canada, Russia, Alaska, and Scandinavia. They comprise 
about 30% of total forest area on the planet and store vast 
amounts of carbon (about 340 billion tons). The combination 
of rising temperatures, as well as increased insect attacks, 
intensity and frequency of wildfires, and logging activities 
are leading to decreases in boreal forest cover and increasing 
carbon emissions. Research indicates that as much as 40 
billion tons of carbon could be emitted by boreal forests to 
the atmosphere by 2100 with a 2°C temperature rise, and 
even more if a tipping point is crossed. This tipping point 
is currently estimated to lie somewhere around a 3-5°C rise 
in global average temperature. Changes in these forests will 
most likely also affect surface albedo (e.g. dark forests absorb 
heat, white snow reflects heat), potentially amplifying Arctic 
warming (from Steffen et al., 2018).

The connection between the financial sector and a 
changing Earth system might seem vague at first glance. 
As recent studies indicate, however, financial institutions 
and investments are contributing to the destabilization of 
sleeping giants in the climate system (Galaz et al., 2018a, b). 
In simple terms, investors provide capital through equity, 
loans and bonds to companies producing or trading soy, 

beef, timber, pulp, paper, and other commodities. These 
economic activities constitute stromg drivers behind changes 
in forests that undermine the stability of sleeping giants, such 
as the Amazon rainforest and the boral forests. Companies 
operating in deforestation prone sectors in the Amazon 
for example, receive considerable financial flows from not 
only national development banks and other direct subsidies 
(Nepstad et al., 2014), but also through international loans 
and payments. Data shows that a majority of the latter capital 
flows are transferred from or via tax haven jurisdictions, 
creating serious challenges for transparency and tax 
fairness, and as a result also for sustainability and biosphere 
stewardship (Galaz et al., 2018b, we elaborate on this issue 
in Chapter 3). The direct funding of economic activities 
that  undermine natural capital and resilience is a general 
and global problem. According to the influential Dasgupta 
Review on the Economics of Biodiversity, “existing private 
financial flows that are adversely affecting the biosphere 
outstrip those that are enhancing natural assets, and there 
is a need to identify and reduce financial flows that directly 
harm and deplete natural assets” (p.474) (Dasgupta, 2021).  

Figure 3 below illustrates this important point, and 
shows the two types of investments (equity and credit) to 
trading companies operating in two major deforestation-

Figure 3 | Equity, and foreign credit to deforestation-risk economic industries in the Brazilian Amazon. The data from this 
image is based on the methods and analysis presented in (Galaz et al., 2018a and Galaz et al., 2018b). Updated data from 
these cases have been provided by Ami Golland (equity, based on data from Orbis values for year 2018) and by Alice Dauri-
ach (foreign credit, based on data from the Brazilian Central Bank, 2000-2018).
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risk industries operating in the Brazilian Amazon: soy 
and cattle. The top of the image shows the investments 
of the top-10 countries through stock ownership in nine 
strategically selected companies operating in these two 
sectors. The bottom of image shows the total credit received 
by the same companies from corporations and financial 
institutions (such as banks) located outside of Brazil during 
the years 2000-2018. The global nature of ownership 
is notable, with US-based financial institutions clearly 
on a leading position. Another insight is related to the 
prominent role tax haven jurisdictions (such as the Cayman 
Islands and The Bahamas) play for foreign credit to these 
industries. The selected companies received a total of USD 
21.5 billion in foreign credit from tax havens over the 
period, which represents 57.6% of all their declared foreign 
credit. As we elaborate in Chapter 3, such extensive uses 
of tax haven jurisdictions are associated with numerous 
problems that undermine sustainability and biosphere 
stewardship.  

As we elaborate in detail in Chapter 5, many prominent 
asset managers and financial institutions (including 
banks and pension funds) also have significant 
ownership in all sectors connected to the stability of the 
Amazon rainforest, and also boreal forests (Galaz et al., 
2018a). While asset managers are rarely the underlying 
owners, they can be argued to have a duty of care to their 
investment beneficiaries to invest and use their influence 
in ways that promote economically, ecologically and 
socially sustainable activities. Large asset managers such 
as the “Big Three” asset managers BlackRock, Vanguard 
and State Street seem to play an underestimated, yet 
important role in this context through their relatively 
large combined ownership in industries with impacts on 
sleeping giants (see Chapter 5).

Ocean Finance*

Our planet’s vast oceans are changing rapidly. The 
ocean covers more than 70 percent of Earth’s surface, 
and plays a crucial role in the climate system. It 
provides ecosystem goods and services that sustain 
life and support the well-being of billions of people 
worldwide (Sumaila et al., 2020). The extent of human 
pressures on the world’s oceans is unprecedented 
(Jouffray et al., 2021) and result from a changing 
climate, overextraction, direct habitat damage, and 
pollution (Sumaila et al., 2020). In parallel, ocean-
based industries are growing at an unprecedented pace 
through technological innovation and increasing human 
demand for food, energy, material and space. The ocean 
is widely seen as the next economic frontier and as the 
solution for sustainable future human development. 
There are serious concerns, however, regarding who 

* This section is based on Jouffray J-B, Blasiak R, Nyström M, Österblom 
H, Tokunaga K, Wabnitz CCC, Norström AV (2021). Blue Acceleration: an 
ocean of risks and opportunities. Ocean Risk and Resilience Action Alliance 
(ORRAA) Report.

these developments benefit, stewardship of the ocean 
commons, and the emergence of unprecedented ocean 
risks that could have large impacts on vulnerable states 
and communities (Jouffray et al., 2021; Tokunaga et al., 
2021; Blasiak et al., 2020).  

Ocean finance can play a key role in assisting 
transformation towards sustainability, both as enablers 
and gatekeepers. In its first role, the finance sector can 
help bridge a vast “ocean finance gap” by acting in ways 
to unlock capital and increase finance to a resilient ocean 
economy for all. As Sumaila and colleagues (2020) show 
however, less than 1 percent (USD13 billion) of the 
total monetary value of the ocean has been invested in 
sustainable projects with a vast majority supporting large-
scale activities that counter the delivery of the Sustainable 
Development Goals. In addition, SDG 14 (“Life Below 
Water) remains the least funded goals of all. While an 
estimated USD175 billion per year is needed to fund SDG 
14 (Johansen & Vestvik 2020), it received just below USD10 
billion in total over the period 2015-2019 (OECD, 2021).

The financial sector can in principle, act as gatekeepers 
by deciding what to finance and under which conditions. 
Indeed, as much as the ocean finance gap is a reality when 
it comes to sustainable investments, the ‘Blue Acceleration’ 
also illustrates that billions of dollars are currently 
entering the ocean economy and fueling the development 
trajectory of ocean sectors with little if any sustainability 
consideration. A focus on who and what is financing this 
Blue Acceleration can therefore unlock powerful leverage 
points to redirect corporate finance (Jouffray et al., 2019). 

Harmful subsidies through for example government 
payments that incentivize overcapacity and lead to 
overfishing, for example, remains a major concern. Such 
subsides not only have major environmental implications, 
but also threaten low-income countries that rely on fish 
for food sovereignty (Sumaila et al., 2021). The extensive 
use of tax haven jurisdictions and the limited engagement 
by the financial sector on issues of tax fairness also remain 
as serious obstacles as the world strives to combat illegal 
and unregulated fisheries around the world (Belhabib & Le 
Billon, 2020; Ford & Wilcox, 2019; Galaz et al., 2018b). 

Zoonotic Disease Risks
Zoonotic diseases are on top of global agendas due to the 
COVID-19 pandemic. The impacts of emerging and re-
emerging infectious diseases on human health and societies 
can be devastating as illustrated by Ebola, SARS, MERS, 
and COVID-19 whose impacts propagate through trade 
connections, travel networks, and fragile health systems 
and communities (Di Marco et al., 2020). The specific 
mechanisms that connect factors such as climate change, 
deforestation and urbanization with the emergence and re-
emergence of such diseases are complex (Alimi et al., 2021; 



16

Carlson et al., 2021). There is an increasing recognition that 
various forms of environmental and ecological changes, 
including deforestation, the expansion of agricultural land, 
and increased hunting and trading of wildlife can be linked 
to the emergence of such diseases (Allen et al., 2017; UNEP 
and ILRI 2020; Di Marco et al., 2020). Zoonotic risks are 
also likely to increase substantially in the near future due 
to the combined effects of climate and land-use change 
(Carlson et al., 2022). 

To what extent financial investments affect zoonotic disease 
risks has yet to be explored in detail however. This is critical 
because financial investments in economic sectors that 
increase deforestation risks or that lead to the expansion of 
agriculture, in addition to their direct impacts, may lead to 
increased zoonotic spill-over. Indeed, reduced biodiversity, 
land fragmentation and habitat loss create new patterns of 
interactions between pathogens, non-human animals, and 
humans. 

Figure 4 summarizes our analysis of the connection between 
investments (through equity) in industries with known 
connections to zoonotic disease risks. The selected circled 
regions and biomes have been identified by Allen and 
colleagues (2017) as “hot-spots” where emerging and re-
emerging disease risks are primarily driven by anthropogenic 
land-use change. Our analysis has a number of limitations 
that we elaborate in (Galaz et al., 2022). It is important to 

Figure 4 | Global connection of investments through equity. Financial investments shape our living planet, and indirectly also 
zoonotic disease risks through investments in industries associated with various forms of land-use change in known zoonotic 
disease hot-spots. The figure shows the global characteristics of such investments in nine identified hotspots, as well as the 
respective investment size through equity in USD. Purple nodes are where companies and investors overlap geographically. 
Note that the figure is a simplified data-based illustration. Source: (Galaz et al., 2022). 

note however, the global nature of financial investments 
associated with increased emerging and re-emerging 
disease risks. Quantifying these risks is challenging, but also 
illustrates the following. First, it illustrates how our changing 
planetary reality produces novel and poorly understood 
domino-effects and systemic risks to the finance sector. 
Second, it shows the responsibility of financial institutions to 
acknowledge that they are not only influenced by planetary 
change, but in fact are contributing to these changes directly 
and with possible large repercussions.      

Domino-effects and systemic risks
Our understanding of the direct impacts on the financial 
sector by climate change has grown considerably the 
last years. However, the largest and least predictable 
risks of a changing planetary system are likely to be 
those that emerge from second-order or domino effects, 
which make them difficult to quantify with precision. 
Battiston and colleagues (2017) for example, note in 
their analysis of data for shareholders of listed firms 
in the European Union and in the United States that 
climate related financial risks are not only direct, but 
could be considerable due to the interconnected features 
of financial investments. The United States Financial 
Stability Oversight Council noted in its report in 2021, 
that while climate change could be viewed as an emerging 
threat to financial stability in the U.S., there was also 
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a critical need to “improve the availability of data and 
measurement tools, enhance assessments of climate-
related financial risks and vulnerabilities, and incorporate 
climate-related risks into risk management practices 
and supervisory expectations for regulated entities […]” 
(FSOC, 2021, p.3).

There is also a growing interest in financial risks resulting 
from the loss of nature and biodiversity tied to forest, 
food, and land sector, each entailing complex domino 
effects between financial investments, climate and 
ecosystems (Kedward et al., 2020; Crona et al., 2021; 
see van Toor et al., 2020 for an analysis of these for 
the Netherlands; McCarthy & Piotrowski, 2022 for the 
United States; Svartzman et al., 2021b for France; ECB, 
2021; Johnson et al., 2021). Biodiversity loss such as the 
decline in pollinator species for example, could affect 
global food production and as a result, cause commodity 
price inflation. Economies that to a larger extent depend 
directly on the productivity of natural resources such 
as agriculture, fisheries, forestry, could also see their 
sovereign debt affected by the loss of biodiversity and the 
degradation of ecosystem services (Agarwala et al., 2022). 
For example, recent modeling results indicate that abrupt 

negative changes in ecosystems by 2030 could be more 
damaging than the COVID-19 pandemic to Indonesia’s 
debt sustainability (NFGS-INSPIRE, 2022: p. 50f). 

Current risk frameworks also seem unable to grapple with 
the interactions between climate, ecosystem and financial 
systems, and the potential for cascades and threshold effects 
(tipping points) (Crona et al., 2021; NFGS-INSPIRE, 2022). 
Such complex systems behavior challenges conventional 
notions of climate risks created by, and to the financial 
sector. As summarized in (Crona et al., 2021), there is an 
urgent need to rethink such risks from direct, short-term 
and linear, to indirect, long-term and non-linear. Our 
review of the literature in this domain shows that such risks 
indeed are poorly understood, and thus remain a critical 
area of inquiry and policy-making (Box 1). 

Seizing the opportunity – the 
power of investors to accelerate 
action for biosphere stewardship
The financial sector can play a key role in supporting 
actions for biosphere stewardship, thereby helping 
to accelerate a just transformation that builds, rather 
than undermines, resilience of our home. Seizing this 
opportunity will require deep changes in the way it 
perceives and acts on its influence. The finance sector 
can engage in promoting the sustainable and equitable 
stewardship of key biomes including the world’s oceans and 
marine resources in several ways. We summarize some of 
these leverage points below, many of which apply across the 
cases earlier discussed in this chapter. 

Leverage points for influence
Debt and equity offer potentially powerful pathways for 
influence in industries that are modifying our living planet 
and climate system (see Box 2). 

The last years have seen an increased interest by the 
financial sector to use this influence, in particular to 
help slow down deforestation in the Amazon in the last 
years. One noteworthy example of this includes a letter 
by 230 investors with over USD16.2tn in assets under 
management calling on companies to take urgent action 
after the intense deforestation-linked fires in the Amazon 
in 2019. During COP26 in Glasgow in 2021, over 30 
asset managers with more than USD8.7tn in assets under 
management pledged to tackle agricultural commodity-
driven deforestation. However, similar investor initiatives 
focusing on tackling rapidly changing boreal forests 
are still lacking. Furthermore, recent analyses reveal a 
systematic lack of policies relating to and engagement in 
deforestation risks from the financial sector (Thomson, 
2020), including a majority of the institutions that signed 
the mentioned public investor letter (Global Canopy, 
2020). 

Box 1. How much do we know about 
financial risks created by domino-effects 
across climate and ecosystems?

There is a growing recognition that changes in the 
climate system and ecosystems are closely integrated, 
posing novel and unfolding risks to the financial sector. 
Environmental-related risks are often classified into 
physical and transition risks. Physical risks arise from 
changes in weather patterns or other environmental 
changes, such as the impacts of droughts or floods 
on company operations or physical infrastructure. 
Transition risks emerge as the result of policies or 
shifts in consumer values that emerge as a response to, 
for example, national or international climate targets. 
Both physical and transition risks are expected to have 
an impact on the likelihood and magnitude of other 
financial-related risks including market and credit, 
insurance, operational, and liability risks. Understanding 
how interacting climate and ecosystems risks affect the 
financial sector is becoming increasingly urgent. Our 
systematic literature review of 75 selected publications 
shows that, while there is a growing interest in climate 
related risks, their connections to ecological change 
is systematically underdeveloped. Existing research 
including data availability and methods development 
also have a heavy emphasis on financial risks towards 
European and USA-based financial institutions, thus 
ignoring potentially large impacts on fragile countries 
and other large economies such as India, China and 
Brazil. 

From: Sanchez et al., (2022)
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Financial influence can at times be concentrated in 
the hands of a limited number of investors (see also 
discussion in Chapter 5). Previous research has referred 
to these powerful investors as “sleeping financial giants” 
in the case of forest biomes related to tipping elements 
in the climate system (Galaz et al., 2018b; Gaffney et al., 
2018). In partnership with other financial institutions, 
these investors could help change the destructive path of 
key biomes. In addition, such giants could help develop 
investments that explicitly promote the resilience of 
critical biomes by engaging with companies and forming 
alliances with similar minded investors. Examples of 
topics for engagement include measures to achieve 
effective zero deforestation in supply chains; design of 
effective and fair tax policies; and the promotion of forest 
rehabilitation through reforestation, afforestation, and 
forest management practices protecting human rights and 
biodiversity (from Gaffney et al., 2018, see also Nobre & 
Nobre, 2020 for the Amazon, and Astrup et al., 2018 for 
boreal forests).

There are other ways that the financial sector can – 
and should – engage to contribute to actions towards 
biosphere stewardship. Banks for example, are particularly 
influential given their ability to monitor companies in 
detail and to tailor loan terms (Jouffray et al., 2019). 
The so-called Poseidon Principles* for example, provide 
a sector-specific framework for integrating climate 
considerations into lending decisions and promoting 
shipping decarbonization. The signatories – 27 leading 
banks jointly representing US $185 billion, or about half 
of global shipping finance – incentivize shipowners to 
decarbonize their fleets by lowering their interest rate as 
they decrease their emissions.

Multi-lateral development banks (MDBs) can play an 
important role as well. MDBs and public sector financing 
can help de-risk investments by the private sector, and 
also are a ready source of (too rare) investable projects for 

* See https://www.poseidonprinciples.org/finance/ 

private sector investors. Ten multi-lateral development 
banks recently pledged to “further mainstream nature into 
our policies, analysis, assessments, advice, investments, 
and operations, in line with our respective mandates and 
operating models”.** Together these banks disburse over 
US $220 billion annually. Over the past decade, they have 
begun driving this shift, through a suite of nature-positive 
investment priorities, demonstrated in numerous countries 
and sectors, and now being scaled and standardized 
(Mandle et al., 2019).

Stock exchanges are also interesting in the context of 
sustainability disclosure and performance as they can act 
as regulatory bodies via their listing rules, both at the time 
of the listing and on an annual basis. The Tokyo Stock 
Exchange alone, for example, alone concentrates 53% of the 
combined revenue of the world’s largest 45 publicly-listed 
seafood companies, while the exchanges of Tokyo, Oslo, 
Korea and Thailand together account for 86% of revenues 
(Jouffray et al., 2019).

Insurance companies too, can act as powerful gatekeepers 
for sustainability. Sumaila et al. (2020) outline three key 
roles in particular: institutional investors – by choosing to 
support clients and projects that contribute to sustainability 
and divesting from those that do not; risks managers – by 
communicating recommendations for more sustainable 
practices to their clients; and risks carriers – by prohibiting 
or restricting access to insurance to clients that engage in 
unsustainable or illegal practice. An example here would 
be the coalition of insurers against illegal, unreported and 
unregulated fishing (Olano, 2017).

Reconceptualizing risks
Each of these pathways of influence for the financial 
sector can complement each other, and in principle offer 
a forceful support for ambitions to accelerate climate and 
sustainability action. Addressing the connected nature of 

** Joint Statement by the Multilateral Development Banks: Nature, People 
and Planet, online https://ukcop26.org/mdb-joint-statement/

Box 2. Understanding the influence of shareholders

Shareholders have three different ways to influence publicly 
listed corporations: First, investors might (threaten to) 
divest from companies by selling their shares. Investors in 
index funds, however, are not able to divest from individual 
firms because they track entire indices. Moreover, the 
material effects of divestment have been found to be small 
at best (Plantinga & Scholtens, 2021; Broccardo et al., 
2020; Cojoianu et al., 2021) – even though there may be an 
important ideational impact by the divestment movement 
through challenging the ‘social license to operate’ of fossil 
fuel firms (Jahnke, 2019). The main reason that divestment 
does not have a significant material effect is that the vast 

majority of publicly listed firms do not finance themselves 
by issuing new shares, but via retained profits or by 
issuing bonds. Hence, it is not possible to ‘starve’ fossil 
fuel firms of capital by investing only in “green” or ESG 
funds. Second, shareholders (that is, primarily their asset 
managers) can use the influence provided by their shares 
for voting at annual general meetings, including the 
election of new board members (Krahnen et al., 2021). 
Finally, asset managers are thanks to their ownership able 
to influence the top management of their portfolio firms 
via private engagements. Voting and engagements have 
been found to offer the highest impact (Kölbel et al., 2020).

https://www.poseidonprinciples.org/finance/
https://ukcop26.org/mdb-joint-statement/
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risks will not only require investors to engage in new ways 
and on new topics, but also new methods to assess such 
risks. 

Translating climate risks including physical, transition 
and liability risks into actionable information for the 
finance sector remains highly challenging (NFGS, 2018; 
Fiedler et al., 2021). Additionally, improved accesses to 
data, risk disclosure policies, refined risk models and 
stress testing will have its limitations however. Chenet 
and colleagues (2021) argue that climate-related financial 
risks are characterized by radical uncertainty whereby 
the probabilities of different outcomes are impossible to 
calculate (see also Bolton et al., 2020). Such uncertainties 
can be created by for example multiple possible climate 
futures, and the complex pathways and propagation 
mechanisms that connect climate change to on-the-ground 
impacts. The fact that many of these risks lack historic 
precedent pose additional challenges to conventional 
financial risk management tools and indicators (Chenet et 
al., 2021; Crona et al., 2021; Kedward et al., 2020) because 
past behavior may not be sustained. This point has been 
made repeatedly by ecological economists exploring the 
connections between economic policies and the non-linear 
features of ecosystems and the climate (Crépin & Folke, 
2015). 

With these considerations in mind, a precautionary 
approach to financial policy and regulation could be more 
apt for our new planetary reality. Such policies focus on 
the stability of the system as a whole by mitigating the 
systemic financial risks, rather than on the regulation of 
individual institutions is one such proposed approach 
(Chenet et al., 2021; Kedward et al., 2020). One central 

feature of such policies is their empowerment of central 
banks and supervisory authorities by granting them with 
the mandate and tools to prepare for worst-case scenarios, 
and act in ways to reduce the likely emergence of instability 
before market participants recognize the surfacing of risk 
and adjust their behaviors. The identification, exclusion, 
or discouragement of activities that increase deforestation 
risks as one example, could be done via such policy tools 
(Kedward et al., 2020). A precautionary approach to 
financial policy and regulation requires the development 
of core indicators rather than on sophisticated risk 
modeling (Chenet et al., 2021). Chapter 4 elaborates on 
such indicators in more detail, and Chapter 5 explores the 
tentative influence of central banks and financial regulators 
on these matters. We put these recommendations in a 
broader context in the report’s final Chapter 7.
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Chapter 3.  
The Co-Evolving  
Nature of Inequality 

Inequality is persistent, and associated with 
multiple social and health problems. Risks are 
being exacerbated by current Anthropocene 
challenges.  As the world strives to acceler-
ate action toward sustainability, inequality 
may, therefore, prevent socially sustainable 
solutions. High-income countries carry a 
larger responsibility for the new planetary 
reality and its detrimental consequences. This 
chapter focuses on the interplay between 
inequality and the biosphere, and high-in-
come countries’ responsibility for ecological 
break-down. It presents the vicious cycles of 
inequality related to human and biosphere 
relations. The chapter also discusses the rein-
forcing role that tax havens have on inequali-
ty and environmental destruction. 

Inequality is a persistent feature of today’s world, and 
brings about disparities in people’s ability to cope with a 
new planetary reality (Chapter 1). Moreover, high levels of 
inequality are associated with higher levels of societal and 
health problems, including physical and mental health, drug 
abuse, education, obesity, trust, and violence (Wilkinson 
& Pickett, 2009; Pickett & Wilkinson, 2015). This holds for 
both low- and high-income countries. The levels of income 
inequality differ dramatically between countries. In China, 
Europe, and the United States combined, the top 1% share 
33% of total wealth today, while the bottom 75% share 
only around 10% (Zucman, 2019). Greater inequality in 
a society may lead to weaker economic performance and 
cause economic instability (Stiglitz, 2012). Furthermore, 
increasing income inequality may also lead to more societal 
tensions and increase the risks of conflict (Durante et al., 
2017). Wealth discrepancies across countries can undermine 
the achievement of agreements and actions to tackle global 
problems such as climate change (Vasconcelos et al., 2014). 
High inequality is also linked to a lack of social trust 
(Kanitsar, 2022). As inequalities are persistent, they need to 
be actively counteracted to improve societal outcomes.

Inequity and vertical and 
horizontal inequality
While inequality simply refers to an unequal distribution 
of, e.g., resources, inequity implies that there are 
perceptions of a lack of fairness underlying differences 
in opportunities to acquire those resources. Inequity, 
therefore, highlights the need to account and compensate 
for unfair competitive disadvantages among individuals 
or systems to avoid reinforcing cycles of inequality. 
Inequality can be either vertical or horizontal. Vertical 
inequalities occur between people in a given society 
and can relate to incomes or educational attainment. 
Horizontal inequalities are inequalities between groups 
that share similar characteristics, for example, ethnicity 
or gender, and can be referred to as group inequality 
(Stiglitz et al., 2019). High levels of group inequality 
have been associated with discrimination, conflict, and 
lack of concern for the commons, which hampers socio-
economic development and the handling of natural 
resources in ways that benefit society (Collier, 2007; 
Hillesund et al., 2018).

Inequalities and ecological 
breakdown
Differences in the wealth of nations are mirrored in 
the socio-economic and environmental trends of the 
‘Great Acceleration’ (see Chapter 1; including, e.g., GDP, 
investments, and water use, all of which are higher in rich 
countries). Consumption in high-income nations whose 
populations represent 16% of the world population is 
responsible for 74% of the global excess use of materials, 
including biomass, metals, non-metallic minerals, 
and fossil fuels (Hickel et al., 2022). The USA alone is 
responsible for 27% of this global excess use, EU-28 
high-income countries 25%, while China is responsible 
for 15%. The rest of the Global South (including low-
income and middle-income countries of Latin America 
and the Caribbean, Africa, the Middle East, and Asia) is 
responsible for only 8% of the global cumulative material 
overshoot (Hickel et al., 2022, see Figure 5). Similarly, 
estimates of ecological footprint have also pointed to 
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this disparity between nations where close to 50% of 
humanity’s impact on the biosphere can be attributed to 
some 16% of the global population (Barrett et al., 2020).

The interplay between inequalities 
and the biosphere
While the actions of a limited number of high-income 
countries and individuals have disproportionate impacts on 
the biosphere, the consequences of a degraded biosphere 
tend to have more severe impacts on low-income countries 
and/or individuals, resulting in amplified inequalities 
in society (Hamann et al., 2018). For example, Jafino 
et al. (2020) suggest that up to 132 million people will 
be pushed into extreme poverty by climate change by 
2030. This increase is expected to result directly from 
the consequences of global warming, and from the costs 
of mitigation and adaptation. The expected impact on 
the poorest has been characterized as a “vicious cycle”, 
whereby initial inequality makes dis advantaged groups 
suffer disproportionately from the adverse effects of climate 
change, resulting in great er subsequent inequality (Islam 
& Winkel, 2017, p.2). This outcome stems from the varied 
exposure and susceptibility to climate change, as well as 
different abilities to cope with harmful conditions.

A more concrete example includes the Netherlands and 
Bangladesh, two low-lying countries, at high risk of 
rising sea levels due to global warming. The Netherlands, 
however, is a high-income country with capacities to 
build infrastructure and social preparedness to limit the 
impacts of rising sea levels. Bangladesh, on the other hand, 
does not have the capacity to develop large-scale coastal 
protection projects, and is therefore likely to suffer greater 
consequences from rising sea levels. Simultaneously, the 
Netherlands plays a much larger role in global warming, 
with current emissions of 8.8t CO2-eq. per capita 
compared to only 0.5t CO2-eq. per capita in Bangladesh 

(Climate Watch, 2020). Additionally, the Netherlands is 
also responsible for a greater share of historical emissions 
(Friedlingstein et al., 2021).

Hence, high-income economies, like the Netherlands, 
with disproportionate impacts on climate and the 
larger biosphere, are better prepared for dealing with 
risks, shocks, and surprises compared to countries like 
Bangladesh, which have had a relatively small historical 
environmental imprint. Gradual environmental change, 
more frequent extreme weather events, and pandemics, 
alongside limited capacities to mitigate consequences, risk 
worsening the consequences and exacerbating inequalities 
among countries. As referenced above, disproportionate 
pressures on the poorest may force people back into 
poverty and trigger social tension, conflict, and migration 
(World Bank, 2022). Given the likelihood of a rapidly 
changing planet with new systemic risks (see Chapter 
1), the global community will need to address vicious 
inequality cycles (Figure 6) to achieve just futures on a 
thriving planet. The case study in Box 3 illustrates how 
historical heritage can give rise to unequal preconditions 
that limit resilience to shocks on the island of Hispaniola, 
home to both Haiti and the Dominican Republic.

Unequal access to biosphere 
resources
Access to biosphere resources may also be limited by 
unequal access to technology and know-how. For example, 
transnational corporations often extract, process, distribute, 
and profit the most from raw materials in low-income 
nations. They also have control over marine genetic 
resources by accumulating patents on genes, with a single 
corporation responsible for 47% of all registered marine 
sequences (Blasiak et al., 2018). On a global level, only 
a handful of transnational corporations are shaping the 
global intertwined system of people and planet through 

Figure 5 | Responsibility for excess 
resource use, 1970-2017. USA, 
Europe, and other high-income 
countries are responsible for 76% of 
excess resource use at the end of 
the analysis period. China is re-
sponsible for 15%, and the rest of the 
Global South is responsible for 8%. 
Source: Hickel et al., 2022.
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Box 3. Historical heritage giving unequal preconditions, limiting resilience

Haiti and the Dominican Republic are both located on 
the island of Hispaniola, with largely the same ecological 
prerequisites, but with very different societal outcomes 
(Sheller & León 2016). Haiti is one of the poorest countries 
in the Western Hemisphere, while the Dominican Republic 
has a thriving tourism industry. Despite the Eastern part 
of Hispaniola, where the Dominican Republic is located, 
having slightly more favorable agricultural prerequisites, 
historical events and unequal treatment by colonizing 

powers have been more determining factors in the unequal 
prosperity of the two nations (Sheller & León 2016). The 
devastating effects of the 2010 earthquake and Hurricane 
Matthew in 2016 on Haiti have resulted in an even further 
escalating gap between both nations, as Haiti has had 
limited means to rebuild or mitigate the consequences of 
extreme weather events. This illustrates how reinforcing 
mechanisms can generate major inequalities between two 
nations with largely the same ecological conditions.

Figure 6 | The skewed distribution of responsibili-
ties and vulnerabilities. While many high-income 
countries (A and B) carry a historical responsibility 
for high emissions that are causing global warm-
ing and sea level rises, some of them (A) also 
need to significantly adapt to these consequences 
and have the ability to do so. Other high-income 
countries (B) are less vulnerable to the direct con-
sequences of global warming and therefore might 
want to spend less to mitigate its consequences. 
At the same time, lower-income countries (C and 
D) have limited historical responsibility for ecolog-
ical breakdown, but are hurt at least as seriously 
by consequences. With fewer resources to adapt 
to or mitigate impacts of climate change, C and 
D are significantly burdened by potential shocks 
they did not create. Such shocks may include sea 
level rises causing flooding, as well as extreme 
weather events causing droughts. This exacer-
bates the inequality between countries and will 
have complicated consequences in our globalized 
society. This simplification, however, hides the fact 
that the rich populations in lower-income coun-
tries heavily contribute to excess resource use.

their extraction and use of ecosystem services (Chapter 
5, Folke et al., 2019; Österblom et al., 2015). In addition, 
transnational corporations often benefit from low-income 
countries’ weak institutions and lack of environmental 
protection regulation (Schneider et al., 2020). 

Unequal access is also prominent for global commons such 
as fishing in international waters. International waters, 
also referred to as “the high seas”, are areas outside the 
exclusive economic zones (EEZs) of nations, and make 
up two-thirds of the ocean, or roughly 50% of the surface 
area of the planet. Given that these waters are not under 
the jurisdiction of any nation they can be fished by anyone, 
which has resulted in the overexploitation of many species. 
For example, stocks of tunas have declined by around 60% 
during the last half-century (Sumaila et al., 2015). This 
is especially alarming as these fisheries often target high 
trophic fish in areas with low primary productivity that 
need long times to recover (Pauly & Christensen, 1995). 
Access to the high seas is largely limited to coastal nations 
with vessels geared for long-distance fishing. Vessels 
flagged to high income and upper middle income counties 
are responsible for 97% of the trackable industrial fishing 

on the high seas (McCauley et al., 2018). These counties 
are eroding the ecological riches of the planet, an injustice 
that probably will escalate in the coming decades as other 
industries (e.g., mining) move out into the oceans (Jouffray 
et al., 2020).

Disproportionate impacts on the biosphere as a result of 
market concentration may occur at any stage of a value 
chain. In Indonesia’s palm oil industry, for example, 
corporate consolidation among palm oil processing 
facilities may put them in a position of power relative to 
independent smallholder oil palm farmers, especially since 
fresh palm oil bunches must be processed within days of 
harvest. The farms, in turn, may face market incentives 
to expand plantations and contribute to deforestation 
(Heilmayr et al., 2020). While some palm oil mills are 
engaging in dialogues and certification schemes such 
as the Roundtable on Sustainable Palm Oil (RSPO) to 
minimize deforestation risks, the documented impacts of 
certification on deforestation remains murky (Carlson et al. 
2017). High global demand for palm oil, consumer markets 
that aren’t generating significant premiums for certified 
palm oil, inefficient regulations, and the displacement of 
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other forms of agriculture, are contributing to continued 
deforestation pressure in many parts of Indonesia. Creating 
a more equitable palm oil supply chain that does not result 
in deforestation requires collaboration among oil palm 
farmers, palm oil mills, and multinational corporations that 
integrate palm oil into their products. Special care should 
be taken to assure that achieving sustainability does not 
come at the cost of greater inequality via the exclusion of 
independent smallholder farmers from the value chain 
(Grabs et al. 2021). A better understanding of the interplay 
between sustainability initiatives and their impacts on 
individuals is therefore needed (Österblom et al., 2022). 

Tax havens as reinforcing 
mechanisms of inequality*

The role that tax haven jurisdictions play in the global 
economy has gained considerable attention in international 
media. The terms ‘tax havens’, ‘offshore financial centers’, or 
‘financial secrecy jurisdictions’ are debated, but they share 
the following features: zero or low taxes, lack of effective 
exchange of information; lack of transparency, and no 
requirement of substantial activity. The release of classified 
documents through leaks and investigative work like the 
‘Paradise Papers’ in 2017, the ‘Panama Papers’ in 2016, and 
the ‘Bahama Leaks’ in 2016 all offer a rare glimpse into the 
way individuals, corporations, and financial institutions 
engage in aggressive tax planning, tax avoidance, and, at 
times, even money laundering, by exploiting the opacity 
offered by tax haven jurisdictions. One of the latest political 
events is the recent reporting about the connections 
between Russian oligarchs and billionaires, and the 
extensive use of tax havens as a means to avoid not only 
taxes but also international sanctions following Russia’s war 
on Ukraine (Harrington, 2022; Tognini, 2022).

There is considerable case-study based evidence 
of the connections between uses of tax haven 
jurisdictions to channel investments to corporate 
activities, environmental degradation, and, at times, 
also environmental crimes. This includes investigative 
reporting on land deals linked to deforestation in 
Indonesia (Mongabay & The Gecko Project, 2019), 
and the mining sector in Zimbabwe (De Luca, 2021), 
Burkina Faso (Fitzgibbon, 2017), Sierra Leone, and Ghana 
(Stoddard, 2021). Both extractive activities have not only 
large negative environmental and social impacts, but 
can also lead to considerable losses of tax revenue due to 
aggressive tax planning through the use of subsidiaries 
located in tax haven jurisdictions. Recent estimates 
reveal that governments in sub-Saharan Africa are losing 
between $450 and $730 million per year in missing 

* This section builds on the moderated online conversations ”Transpar-
ency, taxes and our planet – understanding the implications of financial 
opacity and tax avoidance on sustainability” hosted by the Beijer Institute 
of Ecological Economics (Royal Swedish Academy of Sciences), and the 
Extractive Industries Transparency Initiative (EITI) on March 8th, 2022, as a 
contribution to this report and to Stockholm+50. 

corporate income tax revenues as the result of profit 
shifting through tax haven jurisdictions by multinational 
companies in the mining sector (Albertin et al., 2021).

The extensive use of tax haven jurisdictions to transfer 
loans and payments also figures prominently in sectors that 
contribute to deforestation in the Brazilian Amazon, as well 
as to illegal, unreported, and unregulated fishing globally 
(Galaz et al., 2018a; Ford & Wilcox, 2019). As we showed 
in Chapter 2 (Figure 3), such uses by financial institutions 
and corporations remain an issue in sectors linked to 
deforestation in the Amazon. 

While transfers to tax haven jurisdictions are not illegal 
per se, they are known to reduce financial transparency 
and undermine the capacities of national governments to 
promote biosphere stewardship and achieve the Sustainable 
Development Goals by eroding their tax base (Galaz et al., 
2018a; Dempsey et al., 2022). Thus, such uses reinforce 
inequality by allocating economic resources and risks in 
unequal ways. Investors and governments can, and should, 
play an active role in trying to address these issues and 
promote tax fairness. One key aspect is related to the need 
for tax transparency in extractive sectors with a large 
impact on people and the planet. The work advanced by 
partnerships like the Extractives Industries Transparency 
Initiative (EITI) where countries commit to, for example, 
disclose information about beneficial ownership and 
strengthen public oversight of extractive sector agreements, 
is critical to inform public debate and decisions. Disclosure 
of beneficial owners of all companies in the extractive 
industry value chain, including subsidiaries, is also a key 
step in combating illicit financial flows.

However, investors as well as governments also must 
find ways to engage on tax fairness issues in concrete 
ways. The UN Principles for Responsible Investment 
(PRI) has highlighted the need for investors to view 
tax as a systemic issue that could undermine market 
performance and jeopardize overall portfolio returns by 
exacerbating inequalities and contributing to other negative 
consequences (Ravishankar, 2021).  It is clear now that the 
lack of transparency offered by tax havens is playing a part 
in driving negative environmental and social outcomes 
in the extractives industries. PRI is encouraging investors 
to assess their investments not only from a tax efficiency 
perspective (i.e., minimizing tax liabilities while ensuring 
compliance with the letter, but not necessarily the “spirit” 
of the law), but also from a responsibility and fairness 
perspective i.e., by recognizing their fiduciary duty to 
address aggressive tax behavior and give due consideration 
to the broader societal consequences of aggressive tax 
planning (PRI, 2021). There are several ways in which 
investors can engage with companies on these matters 
(Karananou & Guha, 2015). Topics for engagement include 
asking companies about their use of tax havens to assess 
whether these are legitimate or not, and requiring large 
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multinationals to disclose taxes paid in each country. 
Investors could encourage portfolio companies exposed 
to the extractives sector to ask their business partners for 
basic (beneficial) ownership information. Additional multi-
stakeholder partnerships such as the Addis Tax Initiative 
(ATI) can also play a key role in this regard by mobilizing 
across governments, developing partners, civil society, 
and the private sector. Extractive sectors that modify the 
resilience of our living planet (see Chapter 2) should be 
prioritized as this work continues.  

Concluding remarks
Inequalities are typically a product of historical injustices, 
often reinforced through persistent feedback loops between 
society and the biosphere (Hamann et al., 2018). Breaking 
these feedback loops, is, therefore, crucial for biosphere 
stewardship toward just futures on a thriving planet. In the 
meantime, the Anthropocene is bringing ever-increasing 
environmental challenges that are bound to amplify 
inequalities over the 21st century. While the most endowed 
are also those who contribute the most to triggering 
Anthropocene risks, the poorest are likely to be those 
who will suffer the most. Access to biosphere resources 
is unequal, and influential financial actors together with 

transnational corporations are in a better position to take 
advantage of vulnerable situations by exploiting resources 
under poor institutional stewardship. A signficiant shift, 
however, would come if these corporations chose instead to 
take leadership toward a just and sustainable future, which 
they should benefit from too in the longer run.  Equitable 
solutions are urgently needed to strengthen the resilience 
of the biosphere, where those in most need should be given 
the opportunity to prosper while restoring just biosphere 
stewardship. After all, the ultimate goal is to establish and 
sustain the conditions necessary for current and coming 
generations to live and thrive in a resilient biosphere.
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Chapter 4.  
Indicators for  
people and planet 

Indicators can track progress towards 
just futures on a thriving planet. The new 
planetary reality requires indicators that 
make the human dependence on a well-
functioning biosphere explicit. Current 
conventional indicators that aim to assess 
societies’ socioeconomic performance, 
macroeconomic development, and various 
forms of risk to companies and financial 
institutions do not accurately capture the 
human pressures on the planet. This has 
major repercussions for short- and long-term 
risks for people, societies, and economies. 

The new planetary reality outlined in Chapter 1 highlights 
that human societies and economies have changed the 
properties of the biosphere. Our living planet has left the 
stable Holocene conditions that allowed agriculture to 
develop and civilizations to flourish, and has entered a 
new geological epoch, the Anthropocene. The biosphere 
has experienced such extreme impacts and become so 
fragile that new global risks are emerging that diminish 
its long-term ability to provide essential life-supporting 
functions, such as food production and climate regulation 
(Nyström et al., 2019). Future human and geological 
development are now intertwined (Hamilton, 2017). The 
Anthropocene is characterized by planetary-scale human 
pressures that threaten our societies and economies with 
potentially disastrous consequences for human well-being, 
macroeconomic development, and invested capital (Crona 
et al., 2021, Keys et al., 2019). 

This new understanding of interconnections, dependencies, 
risks, and impacts – accumulated since the Stockholm 
Conference in 1972 – needs to be reflected in the indicators 
used to assess social and macroeconomic developments 
and investment decisions. In other words, indicators need 
to internalize our societies’ and our economies’ dependency 

and impact on a well-functioning biosphere. Failing to do 
so will, at best, make the indicators irrelevant and, at worst, 
make them dangerous if they lure us into a false sense of 
progress despite continued detrimental impacts to nature 
and societies. These impacts will, in turn, undercut the 
basis of future macroeconomic and financial performance, 
and the wealth of nations (Dasgupta, 2021). 

This chapter further unpacks current opportunities 
for, and barriers to capturing noted social-ecological 
interdependencies in our assessment of change in human 
wellbeing, macroeconomic development, and financial 
investments. First, we briefly outline the role of indicators 
in assessing the underlying state of affairs in each domain 
and what this implies in the new planetary reality. We 
then discuss and examine three categories of indicators: 
composite indices for human well-being; indicators of 
macroeconomic performance; and non-financial measures 
of corporate and investment performance relating to 
environmental, social, and governance (ESG) factors. While 
there are an almost infinite number of indicators from 
which to select, we have chosen to focus on a limited set of 
indices or measurement frameworks that have emerged as 
dominant in their respective domain, and which explicitly 
attempt to capture aspects of social and/or environmental 
sustainability. The chapter ends with a few concluding 
remarks on the necessary directions ahead given the new 
planetary reality laid out in Chapter 1. 

Tracking foundations for human 
progress in a new planetary reality
Indicators are measures used for a multitude of purposes, 
including for tracking changes over time, informing 
decisions, and/or for assessing performance in a given 
domain*. Key performance indicators (KPIs) are generally 
used to evaluate progress towards a set target at the level 
of an individual operation. The choice of performance 

* Parts of this chapter embarks from the Stockholm Resilience Centre’s 
contribution to the 2020 Human Development report , ‘Planetary Change 
and Human Development’ (Galaz et al., 2020).
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indicators also shapes the trajectory of business and policy 
decision-making. As specific indicators are selected, 
operations are often streamlined to achieve the targeted 
objectives as efficiently as possible, and typically begin 
to prioritize differently than they would have done with 
another set of evaluative indicators (Haider et al., 2015; 
Meadows, 1998). For any organization, be it an individual 
business, a national or local government, or a financial 
institution, the chosen performance indicators need to 
be appropriate for the reality in which performance is 
assessed. A new planetary reality is changing the conditions 
for human progress and activities, and therefore, our 
measures to assess human well-being need to reflect 
and account for this. Indicators for macroeconomic 
performance and risks to and from investments also need 
to account for this new reality. The iceberg metaphor used 
in systems thinking (Figure 7) can be a useful heuristic for 
understanding what indicators account for these changes. 

The top of an iceberg is the only part that is visible above 
the surface. This generally represents around 10% of the 
total volume of the iceberg. Metaphorically applied to our 

discussion on indicators, the top of the iceberg corresponds 
to a measurement taken at a single point in time, providing 
merely a snapshot of performance rather than a meaningful 
assessment of change or progress. In the context of human 
well-being, this could be the average lifetime of a population 
or the rate of inequality (the latter discussed in Chapter 
3), captured as an annual value. For macroeconomic 
performance, it could represent the unemployment rate. In the 
financial domain, it is akin to the share of annual greenhouse 
gasses emitted by the companies in an investor’s portfolio. 

To analyze the actual performance, one needs to 
understand trends or patterns, and this means looking at 
changes above and just below the surface, both over time 
and across space. The same indicators captured by the top 
of the iceberg can be used, but when analyzed as a time 
series, they can suddenly provide an assessment of the 
direction of development. The changing life expectancy 
or inequality in a country could be used to assess how 
human well-being has developed, while the changes in 
unemployment or the volume of greenhouse gasses emitted 
through investments indicate a directional change. 

Figure 7 | The iceberg metaphor. By only focusing on what is above the surface, there is a risk of missing trends 
and losing the understanding of the underlying structures and values that give rise to the situation.
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The lowest levels of the iceberg represent underlying 
structures and values. Thinking at this level focuses 
on what influences the patterns and trends observed, 
and also makes explicit the values, assumptions, and 
beliefs that determine why we set certain targets, and 
thus focus on specific KPIs. Faced with the reality of 
the Anthropocene, it is at this deeper level that we 
need to interrogate and challenge conventional truths 
about what the foundations for human well-being, 
macroeconomic development, and long-term investment 
risks really are. Figure 7 exemplifies different types of 
indicators that contribute to investigating changes in 
human well-being and incomes driven by developments 
in the West Atlantic cod stocks. The indicator iceberg 
can be applied to cases at local to global levels, for 
example to study the role of a stable climate for securing 
future human well-being (IPCC, 2022).  

The scientific understanding of the foundations of 
human well-being and economic prosperity has grown 
considerably since the Stockholm Conference in 1972. It 
now recognizes that interconnections across space and 
time create dependencies and risks for both human well-
being (e.g., pandemics), economies (e.g., systemic failures 
due to supply chain shocks), and a functioning biosphere 
(e.g., cascading ecological regime shifts) (Centeno et al., 
2015; Platto et al., 2021; Rocha et al., 2018). There is also 
overwhelming evidence that human well-being is deeply 

connected to a well-functioning biosphere and the various 
services that healthy ecosystems provide, such as a stable 
climate, pollination, clean air, and water filtration (Folke 
et al., 2016). This has been visualized by representing the 
Sustainable Development Goals (SDGs) as a hierarchically 
layered ‘wedding cake’ to illustrate that the biosphere 
foundation provides essential functions that not only 
support but make possible, the social and economic 
pillars (Figure 8). 

Such a nested conceptualization of the SDGs highlights that 
well-being depends on a healthy biosphere and that our 
economies are underpinned by social and natural assets 
(Folke et al., 2016; Brand-Correa et al., 2022). The biosphere 
dependence of human well-being is at odds with the concept 
of “weak sustainability”, in which degradation of natural 
resources is acceptable as long as increases in the stocks of 
other types of capital can compensate for it. A fundamental 
critique against such a conception of sustainability is that 
it assumes complete substitutability (Barton & Gutiérrez-
Antinopai, 2020; Purvis et al., 2019). For example, weak 
sustainability implies that current catastrophic losses in 
insect populations are acceptable as long as pollinating 
services can be replaced by mechanized means (robot bees). 
Similarly, it assumes that losses of wetlands or mangroves 
can be substituted by man-made flood defenses. However, 
bees, wetlands, and mangroves fill a multiplicity of ecological 
functions that may support a range of other environmental 

Figure 8 | The 17 Sustainable Development Goals positioned in relation to the biosphere foundation and 
the safe operating space for humans on Earth. Redrawn from Rockström and Sukhdev as presented at the 
2016 EAT Forum. See also Folke et al., (2016).



28

goods and services that would not be replaced with man-
made substitutes designed to fill one of their specific roles. 

The emerging understanding of risks since the 
Stockholm Conference in 1972, noted above, stems 
from a scientifically grounded awareness that changes in 
both natural and socio-economic systems often happen 
abruptly (see Chapter 1). This necessitates an overview and 
monitoring of underlying structures, including links and 
causal relationships between different variables (Biggs et al., 
2015; Walker & Salt, 2012).

Indicators of human well-being on 
a thriving planet
What constitutes a good life has been a central question 
since the dawn of civilizations as evidenced by all cultures 
that have left written records (Dasgupta, 2021; e.g., Plato’s 
perspective on what constitutes a good life is discussed 
in Russell, 2005). A new planetary reality emphasizes 
that the biosphere foundations for human well-being are 
at risk. Therefore, indicators of human well-being must 
acknowledge the sustainability of human well-being by 

Figure 9 | The “doughnut” of social and planetary boundaries. Based on (Raworth, 2017). The figure has 
been updated to reflect recent research on the water boundary (Wang-Erlandsson et al., 2022) and chemi-
cal pollution (Persson et al., 2022).

incorporating planetary pressures that risk jeopardizing 
the well-being of future generations.  There is yet no 
country that meets the basic needs of its residents at a 
level of resource use that could be sustainably extended to 
all people globally (Fanning et al., 2022).

Two prominent approaches to human well-being are the 
human needs approach (Doyal & Gough, 1991; Gough, 
2017; Max-Neef, 1991) and the human capabilities 
approach (Nussbaum, 2011; Nussbaum & Sen, 1993; Sen, 
1985). The human needs approach proposes needs that 
should be met for all people, and which can be objectively 
measured. The capabilities approach sees freedom as 
society’s primary goal and focuses on people’s capabilities 
to achieve outcomes that they themselves value and ‘have 
reasons to value’ (Sen, 2001, p. 291). While both approaches 
recognize the need to incorporate ecological dimensions in 
human well-being, they don’t explicitly acknowledge their 
foundational basis as discussed here. 

An illustration combining human-induced environmental 
pressures and human well-being was introduced by Kate 
Raworth in relation to the 2030 Agenda negotiations 
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Box 4. Case study: Planetary pressures-adjusted Human Development Index (HDI). 
By Yanchun Zhang, Chief Statistician, UNDP Human Development Report Office

To account for intergenerational inequality the UNDP 
Human Development Report Office has proposed 
combining the HDI with a planetary-pressures adjustment 
to signal changes needed to navigate the Anthropocene. 
The adjustment to the HDI recognizes that easing the 
disruptions of planetary processes requires reducing CO2 
emissions and closing material cycles.

The trajectory of countries over the last three decades 
shows different paths for different levels of human 

development. Countries with low and medium levels 
of human development have been able to significantly 
improve social and economic conditions without 
imposing a comparatively high burden on the planet. In 
contrast, in countries with high and very high human 
development, improvements in well-being and rising 
pressure on the planet have gone hand in hand.

(Raworth, 2012; 2017). Raworth emphasizes that while 
humanity must stay within the ecological ceiling defined by 
planetary boundaries, there is also a social foundation that 
has to be guaranteed to allow for human flourishing. The 
combination can be illustrated in the form of a doughnut, 
Figure 9. The social foundation of the “doughnut” 
shares characteristics with both the human needs and 
human capabilities approaches.  The ecological ceiling 
and the social foundation of the doughnut have further 
been quantified for different countries to assess their 
performances in these dimensions (see O’Neill et al., 2018; 
Fanning et al., 2022).

Raworth’s “doughnut” is an example of an approach that 
acknowledges and considers the underlying structure of 
the iceberg metaphor through its inclusion of planetary 
boundaries. There has been a parallel development of 
weighted composite indices that include a limited number 
of indicators combined in one number. These composite 
indices have the advantage of enabling comparisons 

between societies in a single dimension. They are, by 
definition, contingent on weighting attributes against 
each other in mathematical functions that are not 
always straightforward, and that rely on a limited set of 
assumptions. 

Already in 1990, the Human Development Index, HDI, 
was introduced, guided by Amartya Sen (UNDP, 1990). 
HDI is a composite index of life expectancy, education, and 
per capita income. Its development was an important step 
in broadening the notion of progress to variables beyond 
simply per capita income. The HDI was later combined 
with an inequality adjustment to account for the skewed 
distribution of life expectancy, education, and income in 
the assessed societies. In 2020, the Human Development 
Report introduced a new index, the Planetary pressures-
adjusted HDI (UNDP, 2020, see Box 1). This new index, 
which contains indicators of environmental pressures, is 
also a considerable step forward compared to earlier indices 
that did not incorporate any environmental dimension.

Figure 10 | Planetary pressures-ad-
justed Human Development Index. 
From UNDP (2020)  
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Incorporating environmental pressures is a way of 
acknowledging the importance of intergenerational 
inequality as environmental pressures risk having negative 
consequences for the well-being of future generations. 
Nevertheless, countries with dangerously high emissions 
and material footprints still score well also on the 
Planetary pressures-adjusted HDI (Hickel, 2021). This 
includes Ireland (0.83) with its annual emissions of 7.7 
tons CO2 per capita, which is several times in excess 
of what would be compatible with safe carbon budgets, 
and Switzerland (also 0.83) with a material footprint of 
32 tons per capita, which is nearly five times more than 
what has been suggested as a maximum sustainable level 
(Ibid.; Fanning et al., 2022). The high scoring of these 
two countries, despite their considerable environmental 
impact, can be attributed to the planetary pressures’ 
adjustment factor, which does not incorporate the 
countries’ position in relation to estimates of planetary 
boundaries. Instead, it is a relative measure related to 
the countries with the highest emissions and material 
footprints. It has therefore been argued that the index 
is unable to capture the sustainability of human 
development (Hickel, 2021).

An alternative index, the Sustainable Development 
Index, SDI, is better at accounting for the actual 
environmental pressures of economic development. 
SDI changes some of the fundamental assumptions of 
HDI. First, it introduces an adjustment in the form of a 
sufficiency threshold of per capita incomes at $20,000. 
This threshold is defended by referring to studies that 
indicate that incomes above a certain level begin to have 
net negative social and ecological consequences (see 
further argumentation and references for this in Hickel, 
2020; and related empirical estimates in Collste et al., 
2021). The SDI further adjusts the ‘development index’ 
with an ‘ecological impact index’, which, similar to the 
Planetary pressures-adjusted HDI, incorporates both 
carbon emissions and material footprint. However, the 
value of the ecological impact in SDI is set in relation to 
planetary boundaries, rather than to the highest resource 
extracting countries as done in the Planetary pressures-
adjusted HDI.

While SDI accounts for environmental pressures, it 
does not adjust for inequality. In a seminar organized by 
UNDP as a contribution to this report, Yanchun Zhang 
from the Human Development Report presented an 
experimental index combining the Planetary pressures-
adjusted HDI with an inequality adjustment . 

A comparison of the two composite indices suggests that 
the SDI is the only index that incorporates ecological 
limits. However, as any composite index, SDI and HDI 
both build on aggregating multiple types of values 
in a single measure, implicitly implying they can be 
substituted for each other, which may not necessarily 

be true. For both measures, very different situations 
could end up being represented by the same number. For 
example, a rise in life expectancy could exactly make up 
for a given increase in material footprint or emissions.

The risks of sudden, unexpected, and non-linear change, 
which are key features of the Anthropocene (Chapter 1), 
are currently not captured by the SDI nor the HDI. Neither 
of them monitors the consequences of environmental 
pressures. They thus would need to be complemented 
with dashboards of indicators that focus on monitoring 
slow changes and unexpected connections, and also on 
identifying possible thresholds that may trigger abrupt 
changes if crossed. Furthermore, only looking at indicators 
or groups of indicators is not enough. They need to be 
assessed within broader frameworks identifying essential 
dynamics, possible reinforcing feedback loops, unexpected 
connections, and thresholds. Such frameworks could 
include various kinds of knowledge and tools that support 
the study of these phenomena, for example, simulation 
models, scenario analysis, and resilience assessments 
(Crépin et al., 2017; Biggs et al., 2021).

Macoeconomic indicators that 
account for natural capitals
The sustainability literature has long been emphasizing the 
need to incorporate environmental and human concerns 
in national accounting metrics (World Commission on 
Environment and Development, 1987). The Inclusive 
Wealth Index (IWI) and the Gross Ecosystem Product 
(GEP) are two approaches working towards this goal.

The IWI (Dasgupta et al., 2021) is the calculated social 
value of three types of capital assets measured in dollar 
terms: all natural resources, sinks, processes that support 
production and life (natural capital), people’s health, 
knowledge, skills (human capital), and manufactured 
capital. The IWI is a measure of stocks (capitals) and 
thereby measures prerequisite conditions to achieve 
human well-being (Ibid.). If descendants have more capital 
available compared to what they inherited, they are likely to 
be better off, and their standards of living would be at least 
as high as earlier generations. This has been referred to as 
the capital approach to sustainability (Stiglitz et al., 2019). 

The Inclusive Wealth Report 2018 provides a picture of 
the changes in capital assets from 1990 to 2014. Across the 
135 countries included in the analysis, the index increased 
by 1.8 percent per year over 25 years. In contrast, the 
global average GDP growth rate was 3.4 percent over the 
same period. Two-thirds of the countries increased their 
inclusive wealth per capita (Managi & Kumar, 2018). 
Natural capital has declined by 0.7 percent per year 
while other capital types have increased (ibid.). The stock 
composition in different capital and its change over time 
provide relevant information as this may influence future 
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development (Figure 11). Depleting capital over time leaves 
less capital for future generations to thrive, and for nature 
to be resilient. In contrast, if natural capital components 
are increasing, it gives more opportunities for future 
generations to fulfill their needs compared to what current 
generations have and could mean that the degradation of 
Earth’s life-support systems has been halted.

Gross domestic product (GDP) summarizes a vast amount 
of economic information in a single monetary metric that 
is widely used in decision-making around the world - but is 
blind in its design to most values of nature and other vital 
dimensions of the environment. China’s adoption of GEP 
represents the first large-scale effort to summarize the value 
of ecosystem services in a single monetary metric, using 
similar methods as those underpinning GDP measurements 
(Ouyang et al., 2020). GEP has emerged from an 
interdisciplinary and international process of mainstreaming 
natural capital for development. The software platform 
Integrated Valuation of Ecosystem Services and Tradeoffs 
(InVEST) developed by the Natural Capital Project is useful 
as a base to calculate GEP as the aggregate value of final 
ecosystem goods and services in a given jurisdiction. 

GEP is being used in decision-making today, to 
communicate the benefits of nature to the public, as a 
benchmark for planning, as a standard for evaluating 
administrative performance, and as a framework within 
which to develop public investments and market-based 
transactions. GEP has been adopted by hundreds of local 
governments across China. GEP accounting underpins 
policy and financing instruments, including large-scale 
land-use designations and payments for ecosystem 
services, among other key government activities (Ouyang 
et al., 2016; Mandle et al., 2019). In principle, the accurate 
tracking of environmental performance would allow 

decision-makers to be held accountable. It is, however, 
too early to assess to what extent this has materialized in 
regions where such metrics have been applied. 

Since the recognition of GEP by the United Nations 
Statistical Commission as a tool aligned with international 
accounting standards (the System of Environmental 
Economic Accounts – Ecosystem Accounts; UNSD, 
2021), more and more countries are requesting assistance 
to adopt this system (e.g., Colombia, with support from 
the InterAmerican Development Bank, Sri Lanka and 
Mongolia, both with support from the Asian Development 
Bank).

There are, however, remaining issues with both metrics 
(IWI and GEP). On their own, they do not track slowly 
changing elements or assess whether some thresholds 
might soon be trespassed. Thus, they should ideally be used 
in conjunction with other measures to capture the state of 
natural capital in an Anthropocene context. 

Despite that planetary boundaries are being breached 
and human impacts on the planet have amplified, the 
IWI has, according to its 2018 report, increased globally 
between 1990 and 2014. To our knowledge there are no 
global measures of GEP available yet, though using the 
same underlying approaches (embodied in InVEST), 
IPBES is making global and regional projections under 
alternative scenarios for the future (Chaplin-Kramer et 
al., 2019). Although the aggregated measure of wealth 
has increased, natural capital has decreased (Figure 11), 
signaling substantial reasons to worry. Furthermore, some 
forms of natural assets provide unique goods and services 
such as key biological species necessary for the existence 
of entire ecosystems or elements essential to life on Earth 
(e.g., photosynthesis; carbon sinks, like forests and oceans; 

Figure 11 | Global wealth per 
capita, 1992 to 2014.
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moisture recycling that transports rain from one continent 
to the other). These are not easily captured by additive 
metrics.

IWI and GEP also center around the possibility to translate 
all values to monetary terms. This creates  the risk that 
elements that cannot be meaningfully quantified and valued 
are not properly accounted for. Rather than omitting what 
is hard to value in the decision process, or giving them an 
artificial value that is likely to misrepresent their role, proper 
decision processes need to account for other qualities than 
those that can easily, and meaningfully, be valued. This 
can be done within the broader frameworks previously 
mentioned such as simulation models, scenario analysis, and 
resilience assessments (Crépin et al., 2017; Biggs et al., 2021)

Environmental, Social, and 
Governance (ESG) criteria and 
the role of finance in promoting a 
sustainable future for people and 
planet
If societies’ economic activities are changing climate and 
biosphere so much that it threatens the well-being of current 
and future generations (Chapter 1), then all actors facilitating 
the flow of capital to these activities, including regulators, 
must consider how they can prevent and reverse significant 
harm, and support more regenerative economies. A growing 
consensus suggests the financial sector must not only react 
to, but also actively seek to reduce impact on, the planet and 
people (Chapter 2). The EU taxonomy is an example of an 
extensive policy initiative to define what is environmentally 
sustainable, while the Network of Central Banks and 
Supervisors for Greening the Financial System illustrates 
how financial policymakers are increasingly looking to 
change their practices. However, can the indicators used by 
the financial sector today accurately capture whether or not 
financial flows align with ambitions to stay within planetary 
boundaries? Financial institutions and policymakers have 
been accounting for sustainability through two main pillars: 
ESG criteria, and, more recently, through estimates of 
climate-and biodiversity-related financial risk exposures. 

ESG-marketed investment funds have substantially 
grown in recent years, with record inflows during the 
pandemic bringing total assets close to $4 trillion by 2021 
(Murugaboopathy & Mann, 2021). Similarly, global issuance 
of green bonds has risen sharply and recently surpassed 
$250 billion, about 3.5% of total global bond issuance ($7.15 
trillion) (Ehlers et al., 2020). ESG encompasses a broad range 
of investment strategies including corporate engagement and 
shareholder action, various forms of norms-based, negative/
positive screening or tilting of portfolios, sustainability-
themed investing, and impact investing. At first, these trends 
signal a positive trajectory in aligning the financial system 
with the needs of people and the planet. However, the 

financing of activities threatening planetary boundaries has 
continued unabated. Since the beginning of the COVID-19 
pandemic, G20 countries have still directed around USD 300 
billion in new funds towards fossil fuel activities as reported 
in Chapter 2 (SEI et al., 2021). So, what is the reason for this 
apparent incongruence? Below we highlight several major 
issues with current ESG frameworks and measures which 
indicate that caution is warranted about investors’ current 
ability to support and align with sustainability goals.

First, ESG ratings are imprecise tools for identifying 
sustainable investments. ESG metrics are diverse, non-
standardized, and can diverge for different companies. These 
inconsistencies prevent comparison of ESG investment 
performance, render ESG data noisy and unreliable, and 
have spurred debates about what reliably constitutes a 
sustainable investee (Chatterji et al., 2016, Ng & Rezaee, 
2015; Berg et al., 2021). Second, ESG ratings lack accuracy. 
In particular, they lack standardized reporting requirements 
for most environmental impacts, except carbon emissions. 
The bulk of the data used by ESG rating providers is self-
reported by companies and most of it does not reliably 
capture environmental or social impact. There may in fact 
be large discrepancies between what is captured by the 
environmental pillar scores of ESG providers and what 
companies actually do to minimize deforestation, as one 
example (Crona et al., 2021; Crona, 2021).

Third, many current approaches to sustainable investments 
rely on relative, rather than absolute, measures of impact 
(i.e., screening), or they are defined by process (i.e., corporate 
engagement and shareholder action). In the case of the 
former, it is questionable whether positive screening (the 
process of finding companies that score highly on ESG 
factors relative to their peers) in fossil-intensive industries 
or industries with high deforestation risks can meaningfully 
contribute to sustainability. Negative screening (the process 
of finding companies that score poorly on ESG factors 
relative to their peers) has similar flaws, yet most ESG funds 
merely exclude coal-producing firms from their portfolios 
and reduce the weight of large oil companies. Studies show 
that instead of reallocating capital towards alternative 
green industries, ESG funds tend to direct investments to 
tech firms, financial institutions, and real estate (Buller, 
2020), which calls into question the actual contribution 
such funds are making to accelerating the green transition. 
Process-related ESG investments (i.e., active ownership 
and shareholder action) display similar problems, as most 
ESG funds do neither precisely define voting behavior 
nor private engagements. Hence, investors cannot know 
whether the ESG funds in which they invest will vote in 
favor of sustainability issues or use private engagements to 
push for rapidly reducing greenhouse gas emissions. Studies 
even show that many of the ESG funds offered by the Big 
Three credit rating agencies (S&P Global Ratings, Moody’s, 
and Fitch Group, see Chapter 5) have in recent years 
voted against shareholder resolutions aimed at improving 
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environmental governance (Golland et al., 2022; Baines & 
Hager, 2022; Griffin, 2020; Sood et al., 2021). Furthermore, 
while sustainable change through engagement and action 
hinges on improving company practices, this approach to 
sustainable investments is rarely (if ever) associated with 
any clearly specified or time-bound targets, making progress 
hard to assess.

Finally, ESG rating providers are almost all private sector-
led initiatives. Recent market consolidation has seen many 
of the originally specialized providers purchased by large 
consultancies and asset managers, whose for-profit status 
heralds new conflicts of interest and potential incentives 
to underestimate exposures to avoid adverse regulatory 
consequences (Azizuddin, 2021; Eaglesham, 2022). 
Meanwhile, the proprietary and ‘paywalled’ nature of ESG 
ratings and their underlying methodologies is making it 
difficult to hold the rating providers accountable through 
external evaluation. 

Despite these issues, there has been little to no official 
involvement of financial regulators in the design 
and ongoing supervision of ESG initiatives. Instead, 
policymakers have focused their attention on measurement, 
disclosure, and modeling of forward-looking exposures 
to climate-related and, more recently, nature/biodiversity-
related financial risks (e.g., Bank of England, 2019; ECB, 
2020). Current policy efforts have prioritized correcting 
market prices to address the market failures caused by a 
lack of environmental information (Ryan-Collins, 2019), 
assuming that financial actors will automatically reallocate 
capital in line with sustainability goals once the relative 

asset prices incorporate physical and transition risks 
of environmental change (see Chapter 5). Such policy 
approaches fail to recognize that noted concerns about the 
precision and accuracy of ESG also apply to estimates of 
environmental-related financial risks (Crona et al., 2021). 
Risks to humans and planet through loss of biodiversity or 
a changing climate are often hard to quantify with useful 
enough accuracy due to the radical uncertainty and system 
complexity (Wassénius & Crona, 2022; Chenet et al., 2021; 
Kedward et al., 2020). Accounting for such systemic risks 
will therefore necessitate a move to include qualitative 
risk assessments, based on explicit normative views about 
the direction of future policy, technology, and necessary 
consumer behavior changes. 

In summary, the low accuracy indicates that, in their current 
format, ESG ratings, estimates of environmental-related 
financial risks, and most sustainable investment approaches 
are not able to address the root causes of sustainability 
problems. Without a clear benchmark against which to judge 
the actual negative and positive contributions of a company 
to a particular variable, like CO2 or total area deforested, 
investments labeled as ESG therefore provide a false sense 
of progress and an unverifiable promise of sustainable 
investments (Crona et al., 2021). Hence, standardizing 
current ESG without incorporating measures of impact 
may increase precision, but will fail to address accuracy and 
simply make us more precisely wrong (Figure 12-A). This 
risks further cementing an unsustainable trajectory and may 
delay public measures that can drive a low carbon energy 
transition (Fancy, 2021; Baines & Hager, 2022).

Figure 12 | Accuracy and precision 
of current sustainable finance 
approaches (notably ESG) in re-
lation to declared sustainability 
ambitions. (A-D) Precision is the 
closeness of any measurements to 
one another, while accuracy is the 
closeness of the measurements to 
a specific desired value. The likely 
environmental sustainability risk 
incurred by an ESG focus is indi-
cated by colored globes, where red 
indicates a high risk of transgressing 
planetary boundaries, yellow indi-
cates lower risk, and green indicates 
low risk (best possible option). (B 
to A) The solid arrow indicates the 
trajectory currently being pursued, 
while (D to C) the dashed arrow 
represents the desired trajectory. 
Source: Crona et al., (2021).
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Early concepts of ESG grew out of a socially responsible 
investment movement that emerged in the 1960s. These 
early models were motivated by a belief in sustainable 
development, and focused on capturing absolute 
assessments of corporate externalities. However, in the 
wake of the 2004 UN Global Compact report, the major 
rating providers favored a version of ESG based on metrics 
that capture financially material risks, such as physical, 
reputational, regulatory, and transition risks (Eccles et al., 
2020). Hence, central banks and financial regulators focus 
almost exclusively on risks to the private balance sheets of 
firms only, rather than impacts of finance on the natural 
world (see also Chapter 2 and Chapter 5). 

These are the same risks around which major current 
norm-setting frameworks (such as Sustainability 
Accounting Standards Board, SASB, and Task Force 
on Climate-Related Financial Disclosures, TCFD) also 
center. However, financially material risk cannot, in most 
instances, be equated to risk to people or planet. In fact, 
many detrimental environmental and social impacts caused 
by company operations may have no immediate direct 
financial repercussions in today’s system of accounting.

The unofficial motto of ESG investing has been “doing 
well by doing good” through influencing the portfolio 
firms, with implied beneficial effects on the economy and 
the environment. However, in its current form, ESG has 
merely become a tool for investors to manage the financial 
risk associated with environmental, social, and governance 
issues (Crona et al., 2021). If, however, an ambition for 
finance is to help societies transform towards low-carbon 
economies with minimal impacts on the biosphere, then 
financial sector norms and practices need to change to 
become more generally right (see Figure 12-D).

Such a change would not simply be altruistic, but also be 
about self-preservation. Fund manager stewardship that 
does not align with what most investors and the public 
see as swiftly improving ESG issues has been referred to 
as ‘feeble’ (Fichtner & Heemskerk, 2020), and it represents 
a risk of declining credibility, trust, and social license to 
operate (O’Neill, 2014; Crona et al., 2021). Similar failure 
to align purported motivations with actions significantly 
reduced the credibility of the financial sector following the 
financial crisis in 2008 (de Bruin, 2015). 

Avoiding such credibility risks while reducing the risk 
to the biosphere and societies hinges on rapidly finding 
ways to incorporate relevant indicators of social and 
environmental impact. It necessitates a move toward 
hard-wiring structures and processes in the financial 
system that ensure capital is allocated to activities that can 
promote long-term biosphere resilience (do good), while 
simultaneously reallocating it away from what is doing 
harm. 

Concluding remarks
The new planetary reality requires us to rethink 
the interlinked indicators for human well-
being, macroeconomic and ESG criteria, and the 
multidimensionality of financial risks. The call for action 
in all these areas is based on the underlying understanding 
of humanity’s dependence on the biosphere. Indicators 
for human well-being must not only incorporate 
environmental concerns, but further acknowledge human 
pressures causing the transgression of planetary boundaries 
and their thresholds, which are informed by science. Only 
then do the indicators meaningfully capture the viability of 
human well-being. 

Indicators for macroeconomic performance must integrate 
the value of different forms of capital, even those forms 
of natural capital that are often neglected in national 
accounting. Tools and approaches to how this can be done 
were introduced earlier in the chapter. Different types of 
assets may only be substitutable to a limited extent, if at 
all, and natural assets, including a livable biosphere, may 
therefore not be relevantly nor meaningfully translated 
to monetary values. The study of macroeconomic 
performance, furthermore, needs to embed the deep 
uncertainty engrained in biosphere dynamics and its 
feedbacks to human pressures, including risks of passing 
critical thresholds, on local levels up to planetary 
boundaries. 

Financial actors must become active stewards of the 
commons, recognizing a wider set of Earth system 
processes and developing impact accounting as a core part 
of capital allocation decisions. There is a need for open 
disclosure of ESG data and criteria and active engagements 
by regulators to delineate how they can prevent and reverse 
significant harm.

Various forms of indicators must be monitored for slow 
changes in dynamics and possible thresholds that may 
trigger irreversible changes if passed. Moreover, indicators 
and groups of indicators must be iteratively assessed 
within different kinds of frameworks identifying essential 
dynamics, possible reinforcing feedback loops, unexpected 
connections, and thresholds. Such frameworks could 
include all kinds of knowledge and tools for support, 
including simulation models, scenario analysis, and 
resilience assessments.

All efforts to find indicators should subordinate to the 
invaluable nature of a livable biosphere. Only then can we 
ensure a just future on a thriving planet.



35

Chapter 5.  
The Power of Giants  

Economic and financial actors are not equal-
ly influential. On the contrary, our globalized 
economies are experiencing considerable 
concentration of influence, possibly putting 
“Earth’s future in the hands of a few.” This 
chapter presents and discusses this emerg-
ing global phenomenon with a specific focus 
on centrally placed economic agents such 
as “keystone actors,” financial giants, central 
banks, and index providers. We explore the 
opportunities and limitations of collaborating 
with such giants to advance sustainability 
ambitions, and propose pathways to en-
gagement that are effective and just.  

It is easy to observe the features of today’s highly globalized 
societies in our everyday lives. Information, for example, 
travels fast and far through digital platforms. Global 
supply chains offer not only economic opportunities, but 
also connect people, nature, and capital in new ways. The 
globalized nature of corporate activities and finance, and 
the need to bridge the gap between sustainability ambitions 
and action, have led to numerous international sustainable 
finance initiatives driven by government, civil society, 
and the private sector. A current analysis shows that the 
number of international initiatives trying to contribute to 
sustainable finance agendas has grown extensively in the 
last years, now covering over 115 different partnerships, 
5,181 constituent members, and more than 10,000 
collaborations between individual financial actors on 
sustainability issues (Mancini, 2020). 

The way such connections evolve is not random, however. 
Over time, such collaborations and networks can evolve 
in ways that put some constellations or individual agents 
in central and influential positions. This phenomenon is 
highly visible in today’s globalized economies (Vitali et 
al., 2011) as well as in the financial sector (Fichtner et al., 

2017). This characteristic can – at best, and if carefully 
navigated – offer opportunities to accelerate action for a 
just and safe transition towards sustainability. We elaborate 
on the potential and limitations of using such centrally 
placed and influential economic and financial agents as 
levers for transformative change below. 

Keystone actors
The way corporate consolidation affects economies is a well-
known topic amongst economists. The dominance of a small 
number of companies that control a large market share can 
have several negative sustainability implications, including 
the ability of such dominant players to impose low prices on 
suppliers and set barriers to entry in a sector in ways that 
undermine innovation (Folke et al., 2019). The development 
and dominance of transnational corporations (TNCs) on 
our planet is unprecedented in history, and has become a 
defining characteristic of the Anthropocene (Folke et al., 
2019; Österblom et al., 2022b). Such large corporate actors 
1) dominate global production revenues and volumes, 2) 
control globally relevant segments of production, 3) connect 
ecosystems globally through subsidiaries, and 4) influence 
global governance processes and institutions.

This dominance is highly visible in sectors that have direct 
and indirect influence on the world’s oceans, the global 
atmosphere, vast biomes and other aspects of our living 
planet. For example, over 70 % of the world’s greenhouse 
gas emissions since 1988 can be linked to a mere 100 
companies (Griffin, 2017). Another set of 100 large 
corporations (the “Ocean 100”) account for 60% of total 
revenues in the global ocean economy (US$1.1 trillion in 
revenues in 2018), including in sectors such as seafood 
and offshore oil and gas extraction (Virdin et al., 2021). 
4 companies control 84% of the agricultural pesticides 
market; 13 companies control up to 40% of the largest and 
most valuable global fish stocks; 5 companies dominate the 
palm oil sector with over 90% of the market, just to give a 
few examples (from Folke et al., 2019). 
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Transnational corporations (TNCs) not only dominate 
specific markets, however. They also set global standards 
that their global web of subsidiaries and competitors need 
to follow or adhere to. TNCs also shape international 
policy arenas in ways that align with their interests, and 
are active on national policy fora on issues that lie close to 
their business interests (Folke et al., 2019; Österblom et al., 
2015; Virdin et al., 2021). To what extent this concentration 
of influence in the hands of a few corporate actors (and as 
we will see later, financial actors as well) can be used as an 
opportunity for accelerated action towards sustainability, or 
whether such consolidation of influence acts as an obstacle 
for effective global environmental governance, remains a 
debated issue (Kinniburgh et al., 2022; Österblom et al., 
2022a, Schneider et al., 2020). 

The global nature of corporate activities and their 
impacts on the climate and the biosphere create serious 
challenges for national governments that operate within 
the rules supported by weak international environmental 
institutions. As (Österblom et al., 2022b) notes however, 
there seems to be a shift amongst corporations away from 

simpler environmental compliance to engagement with 
sustainability as a core corporate strategy, at times even 
leading to a transformation of business models. Such shifts 
towards sustainability can, at best, lead to notable domino-
effects across large supply chains as subsidiaries and 
subcontractors are forced to also shift their operations to 
avoid reputational damage, or lost business opportunities. 

Engaging strategically with such keystone actors in ways 
that support transformative actions towards biosphere 
stewardship and sustainability has proven challenging, 
but far from impossible. Independent and continuous 
scientific advice, processes for trust-building, a joint 
creation and focus on solutions, a growing formalization 
over time, and international recognition can all contribute 
to changes that cascade through supply chains in ways that 
promote learning and the achievement of time-bound goals 
(Österblom et al., 2022, see also Schneider et al., 2021). 
Large corporate actors are influential at the system level 
and can thus operate as role models for industry peers that 
are likely follow their lead. In this way, they contribute to 
the development of informal industry norms and behaviors 

Figure 13 | The biosphere in the hands of a few.  The figure illustrates levels of concentration for industries 
shaping the biosphere through their activities on land- and seascapes. Concentration is measured as, for ex-
ample, percentage of profits or sales, market share, exports, production, trade volumes or access to resource 
reserves. Source: Folke et al., 2019.
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that advance sustainability ambitions. Coherent action by 
multiple large actors can also signal to policy makers that 
industry welcomes stronger regulations. However, such 
actions also risk further cementing the positions of market 
and political power that such large actors hold, and could 
therefore undermine incentives for novelty, innovation, and 
equity (Kinniburgh et al., 2022; Österblom et al., 2022a, 
Schneider et al., 2020).

It is important to note that investors, and the financial 
sector as a whole, can play a key facilitating role as 
corporations begin to consider changing their business 
practices in ways that align with the Sustainable 
Development Goals and the Paris Agreement. 
Sustainability-linked loans, requirements to follow 
Environment, Sustainability and Governance (ESG)-
standards at critical times such as stock-listing, active 
engagements at Annual General Meetings, and direct 
engagements as investors with company boards, are all 
important ways to help accelerate corporate action. Investor 
engagements such as these are increasingly common 
with corporations associated with fossil fuel extraction 
(MacDonald-Kroth et al., 2018), mining activities (Innis & 
Kunz, 2020), development in the “blue economy” (Sumaila 
et al., 2020), and extractive sectors linked to deforestation 
risks (Merino, 2019). Prioritizing engagements with 
influential keystone actors with disproportionally large 
impacts on the climate system and the biosphere (for 
example, the investor initiatives Climate 100+ and Nature 
Action 100, see also Chapter 2) offer a tangible strategy to 
accelerate corporate and financial actions for sustainability. 
Consolidation in the financial sector itself, also offer 
possible and often ignored pathways for accelerated change. 

Sleeping Financial Giants
The concentration of market influence is not only 
observable amongst global corporations, but also in 
the financial sector. In the decades before the global 
financial crisis in 2007-2008, the vast majority of retail 
and institutional investors used actively managed funds as 
their main investment option. Well-known stock indices 
such as the American S&P 500, the British FTSE 100 or 
the international MSCI World index, acted primarily as 
benchmarks against which the performance of active funds 
was compared. Hence, in that period the main function of 
stock indices was to provide market information (Fichtner 
et al., 2017; Fichtner and Heemskerk, 2020).

However, the global financial crisis has led to a paradigm 
shift in global finance as retail and institutional investors 
are reallocating investments from actively managed funds, 
into passively managed index funds that simply track 
indices, such as the S&P 500 or the FTSE 100. Index funds 
have reached an all-time high in assets under management 
of well over $15 trillion in 2021, a sum larger than the 
entire market capitalization of all publicly listed firms 

in the European Union. From 2006 to 2018, almost $3.2 
trillion has been taken out of actively managed equity 
funds, while US$ 3.1 trillion has flown into index equity 
funds (Fichtner & Heemskerk, 2020). The main reason 
for this unprecedented transformation in the investment 
landscape is that index funds have much lower fees than 
actively managed funds, but still yield similar returns 
compared to most active funds. The fees of index funds 
are often only about one tenth of those of active funds. 
Index funds benefit from strong first-mover advantages 
and large economies of scale. That is, the larger an index 
fund becomes, the more cost-efficient it is (Fichtner & 
Heemskerk, 2020). 

That shift seems to have benefitted a handful of US-based 
asset managers. Fichtner, Heemskerk, and Garcia-Bernardo 
(2017) have coined the term the ‘Big Three’ to characterize 
the three dominant US passive asset managers BlackRock, 
Vanguard, and State Street. The large inflows of assets into 
the index funds managed by the ‘Big Three’ means that 
BlackRock, Vanguard, and State Street are becoming ever 
larger shareholders of publicly listed companies all over the 
world (Bebchuk & Hirst, 2019). 

While the ‘Big Three’ are not the legal or ‘ultimate’ owners 
of the shares they hold, they have a fiduciary duty towards 
their clients, which includes exerting the voting rights that 
are attached to the shares. Asset managers also engage 
in private meetings with the top management of their 
portfolio firms to discuss corporate strategy. Hence, asset 
managers could be viewed as the de facto owners, meaning 
that the ‘Big Three’ accumulate enormous potential 
influence over publicly listed corporations all over the 
world. This unprecedented concentration of corporate 
ownership has led to important discussions about 
their impacts on market competition and price-finding 
mechanisms (e.g., Azar et al., 2018; Elhauge, 2016; Braun, 
2021). 

A Dormant and Growing Indirect Influence 
on Sustainability
If current trends continue, BlackRock, Vanguard and 
State Street could have a combined voting stake in the 
S&P 500 firms of over 34% by 2028, and over 40% by 
2038 (Bebchuk & Hirst, 2019). Put differently, the ‘Big 
Three’ and a few other large asset managers such as 
Fidelity in the United States and Amundi in Europe are 
becoming ‘financial giants’ with an ever-larger influence 
on the corporate governance of publicly listed companies 
all over the world, and in economic sectors of critical 
importance for both people and planet (see examples in 
Chapter 2). Figure 14a below shows the growing sums of 
capital allocated to index funds over time (left panel), and 
Figure 14b the average ownership of the ‘Big Three’ asset 
managers in industries affecting biomes linked to “tipping 
elements” in the climate system (see Chapter 2). As the 
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data shows, the growing ownership and thus influence 
in these industries mirror larger shifts in global financial 
markets. 

To what extent financial giants have the mandate and 
incentives to use their growing influence to support 
sustainability and climate ambitions remains a debated 
issue (Golland et al., 2022). Hawley & Williams (2000) 
note, however, that the ‘Big Three’ could be seen as 
‘universal owners’ – investors that hold shares in 
virtually all publicly listed companies, and thus, in all 
industries. As a result, the cumulative long-term return 
of a universal owner is essentially determined not just by 
the performance of each individual firm it holds, but by 
the performance of the economy as a whole. This means 
that financial giants – in principle – have an incentive to 
mitigate negative externalities, such as biodiversity loss 
and climate change (Braun, 2016; Condon, 2019; Fichtner 
& Heemskerk, 2020; see however Christie, 2021). The 
‘Big Three’ hence may use their influence in ways that 
help reduce planetary pressures by engaging with key 

industries (such as keystone actors), and at best even help 
develop and help boost the resilience of biomes known to 
be key for climate stability (Galaz et al., 2018b; Crona et 
al., 2021). 

This influence has, for a long time, remained dormant, 
suggesting that these financial giants indeed were 
“sleeping” on issues of fundamental importance for 
sustainability. Several analyses (Golland et al., 2022; 
Baines & Hager, 2022; de Haas & Kieve, 2017; Doyle, 
2018; ShareAction, 2018, 2021; ShareAction & AODP, 
2017) show the limited use of their voting power at annual 
general meetings (AGMs) as these giants have refrained 
from publicly pressuring firms to improve sustainability 
in a meaningful way. That however, could be changing. 
Public statements by BlackRock and State Street have 
increasingly become more demanding on sustainability 
and climate issues in recent years. BlackRock (2022) for 
example, has published very concrete demands regarding 
how portfolio firms should disclose and reduce their 
greenhouse gas emissions. 

← Figure 14a | Global index funds assets under man-
agement (AuM). Total net assets include both Exchange 
Traded Funds (ETF) and index mutual funds. Source: 
data provided by Jan Fichtner.

↓ Figure 14b | Average ownership of the ‘Big Three’ 
asset managers in industries affecting biomes linked to 
“tipping elements” in the climate system. Souce: Golland 
et al., 2022, data provided by Ami Golland. 
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BlackRock has also announced that it will use private 
engagements with companies in their portfolios to advance 
this objective, as well as vote against directors of firms that 
do not meet these standards. In May 2021 for example, the 
‘Big Three’ supported the small hedge activist fund Engine 
No. 1 in its proposal to elect sustainability-oriented board 
members against the will of oil giant ExxonMobil. In 2021 
Vanguard joined the Net Zero Asset Managers Initiative, 
and committed to setting targets to cut emissions by 
2030 and to achieve net zero by 2050 across its portfolios 
(Mooney, 2021). Early analyses indicate that more active 
engagements from ‘Big Three’ investors in large firms with 
high CO2 emissions, do lead to lowered emissions (Azar 
et al., 2021). It is too early to tell whether these measures 
represent one-time actions that are primarily designed to 
generate good publicity, or whether they constitute the 
beginning of a forceful stewardship by the ‘Big Three’ on 
sustainability and climate issues. The influence of these 
financial giants should nonetheless, not be ignored.  

The hidden power of index 
providers and the limits of ESG-
funds
The consequences of the ongoing transformative shift 
towards index investing will shape the way the financial 
sector approaches and uses its influence to promote 
sustainability of publicly listed firms. This not only puts 
large asset managers such as the ‘Big Three’ in a central and 
influential position, but also those financial institutions that 
create and maintain the indices on which passive funds are 
based – that is, index providers.  

Index providers determine which companies are part of the 
respective indices. The global index provider industry is, 
similarly to passive asset management, very concentrated. 
Just three firms, MSCI, S&P Dow Jones Indices, and FTSE 
Russell, hold a combined market share of over 70% (Petry 
et al., 2021). With trillions of dollars migrating from 
actively managed funds to passive funds, the role of the 
major index providers has been transformed in the mid-
2000s from mere providers of market information, to key 
gatekeepers in global finance by, for example, defining the 
minimum corporate governance standards required for 
membership in benchmark indices (Petry et al., 2021). One 
example of this gate-keeping power was the 2017 inclusion 
of Chinese companies in big benchmark indices. In June 
2017, MSCI decided to gradually include Chinese yuan-
denominated A-Shares into its MSCI Emerging Markets 
index. FTSE Russell and S&P DJI followed suit in 2018. In 
2019, Bloomberg included China into its widely tracked 
bond indices. Due to this powerful ‘steering capital’ effect, 
inflows of foreign capital into Chinese financial markets 
are estimated to be up to USD 400 billion over the next 
decade (Makepeace & Ashton, 2020). In March 2022, the 
major index providers have excluded all Russian firms from 

their indices due to Russia’s attack on Ukraine, triggering 
automatic selling of company stocks worth an estimated 
USD 25 billion (Andrew, 2022).

There is a close dependency between major index 
providers, and the ‘Big Three.’ This symbiotic relationship 
becomes especially evident in ESG investing that includes 
the screening of firms according to environmental, 
social, and governance criteria. For many investors, ESG 
is synonymous with sustainable investing. Essentially, 
ESG funds exclude some firms from their portfolios and 
give different weighting to others based on proprietary 
ESG criteria. Currently, ESG is a very promising high-fee 
business segment both for the ‘Big Three’ asset managers 
and the major index providers. Particularly BlackRock 
and MSCI have very dominant positions in ESG investing 
globally. 

In 2021, ESG index funds (which were virtually non-
existent a few years ago) attracted record inflows of over 
USD 150 billion, more than twice the inflows of 2020. 
This means ESG funds are among the fastest growing asset 
classes worldwide. Despite some well-known limitations 
in existing ESG-metrics (see Chapter 4), most industry 
observers forecast high growth rates for ESG funds in the 
coming years (Bloomberg Intelligence, 2021). This puts 
index providers in an often ignored, yet central position. 
Major index providers, especially MSCI, act as standard-
setters for ESG, because this small group of companies 
determines how the various E, S and G factors are being 
operationalized. It is important to note that the growth 
of ESG funds is primarily motivated by the business 
opportunities offered by its high-fee structure. This means 
that the current absence of regulation and standards 
within ESG investments might result in investment 
practices, which do not necessarily contribute to addressing 
sustainability and climate change in a rapid and forceful 
manner (Crona et al., 2021; Popescu et al., 2021).

Central Banks on a Changing 
Planet
Central bank and financial supervisors have gained 
increasing attention as key components in the transition 
towards a financial sector that actively contributes to 
international climate ambitions and to the Sustainable 
Development Goals. Central banks and financial 
supervisors are public institutions charged with 
maintaining price and financial stability, typically achieved 
via their control over monetary policy, their provision of 
liquidity to the banking system, and via financial regulation 
and supervision. Given their central role, and the need to 
rapidly align national economies and the financial sector 
with sustainability ambitions, some have argued that there 
is a strong case that monetary and financial policy toolkits 
should be used to ensure that private financial flows are 
aligned with national and international transition policies 
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(Campiglio, 2016; Robins et al., 2021; Dikau et al., 2021; 
Barkawi & Zadek, 2021). The Intergovernmental Panel on 
Climate Change (IPCC) recently identified the potential 
importance of central bank alignment in ensuring ‘globally 
coordinated macroeconomic climate action’ (Kreibiehl et 
al., 2022, pp.15-16).  

Whether climate change and the risks to (and from) a 
changing planetary reality really falls within the mandates 
of central banks and financial institutions is debated. 
Concerns over potentially overstepping the limits of 
central bank independence have so far delayed the 
implementation of more interventionist green financial 
and monetary policies. However, a recent systematic 
analysis of 135 central bank mandates showed that over 
50% have a mandate for sustainability, 12% explicitly so, 
and 40% through the (often secondary) requirement to 
support government policy objectives (Dikau & Volz, 
2021). There also seems to be a growing consensus among 
central banks and financial supervisors in the last years 
that climate change poses serious financial risks, and that 
the management of these risks indeed does fall within the 
remit of their current mandates (NGFS, 2019; ECB, 2020; 
Brainard, 2021). More recently, central banks and financial 
supervisors have also begun to explore the implications of 
environmental threats beyond climate change, focusing 
primarily on biodiversity loss in recognition of its potential 
implications for macroeconomic stability (Van Toor et al., 
2020; Svartzman et al., 2021b; Calice et al., 2021; NGFS-
INSPIRE, 2022).

The Network for Greening the Financial System (NGFS), 
which comprises over 90 central banks and financial 
supervisors, has recognized that climate change and 

broader environmental threats such as biodiversity loss 
are ‘sources of financial risk’ and that ‘central banks and 
supervisors should […] ensure that the financial system 
is resilient to these risks’ (NGFS, 2020). In the first ever 
supervisory climate stress test (a pilot exercise), the French 
banking regulator found that French financial institutions 
overall had a ‘moderate’ exposure to climate-related 
financial risks, but that this result should be interpreted 
with caution given the constraining assumptions used in 
the chosen scenarios, such as a lack of feedback effects 
(ACPR, 2021).

In addition to risks posed by a changing planetary reality 
to the financial system, financial authorities also need to 
address their own impacts on the climate system and the 
biosphere (Adams et al., 2021; Crona et al., 2021, see also 
Chapter 2). Financial flows and investments decisions 
contribute to ‘lock-in’ effects that may severely delay and 
potentially derail the goals of sustainability transition 
policies, thus making a structural transition more difficult 
and costly despite the increasing profitability of green 
alternatives (Kemp-Benedict, 2018). This is why policy 
coherence – that is, the coordination between monetary, 
financial, fiscal, and industrial policies – is important to 
help minimize systemic risks to financial stability (Robins 
et al., 2021; Barkawi & Zadek, 2021; Dikau et al., 2021), 
and to ensure that private financial dynamics do not 
inadvertently undermine sustainability and climate policies 
(Kedward & Ryan-Collins, 2022). Such co-ordination 
between central banks and ministries of finance with the 
ambition to deliver liquidity stimulus to targeted parts of 
the economy can be seen in many parts of the world since 
the fallout of the COVID-19 pandemic (Cavallino & De 
Fiore, 2020, Chenet et al., 2021).

Box 5. Early quantifications of biodiversity-related financial risks

The central banks and financial supervisors working 
on biodiversity-related financial risks have undertaken 
exploratory research aimed at quantifying the magnitude 
of potential financial risk exposure within domestic 
jurisdictions. For example, the Dutch central bank, De 
Nederlandsche Bank (DNB), has quantitatively mapped 
the physical and transition risks of domestic biodiversity 
loss, estimating that 36% of Dutch financial institutions 
are highly dependent upon at least one ecosystem service 
(Van Toor et al., 2020). An analysis of the European 
Central Bank’s corporate sector purchase program 
(CSPP) portfolio – which accounts for 20% of the euro-
denominated bond market - found that over 40% of the 
studied assets are potentially exposed to high or very 
high dependencies on ecosystem services (Kedward et al., 
2021a). Using an extended methodology that accounts 
for upstream effects, the Banque de France has found that 
all securities held by French financial institutions are to a 
greater or lesser extent dependent on ecosystem services 

through their supply chains (Svartzman et al., 2021a). The 
World Bank has also used these methodologies for Brazil, 
finding similar results (Calice et al., 2021). 

Whilst the financial stability implications of climate 
change have become widely accepted by financial 
authorities (Brainard, 2021; Bank of England, 2021b; 
Alogoskoufis et al., 2021), further analysis into the scale 
and breadth of biodiversity-related financial risks is 
complicated by data gaps, methodological challenges, 
and a widespread lack of understanding about financial 
materiality related to biodiversity loss. Recent initiatives 
such as the Taskforce for Nature-related Financial 
Disclosures and the Network for Greening the Financial 
System (NGFS)-INSPIRE Joint Study Group on 
Biodiversity and Financial Stability, aim to fill these gaps 
(TNFD, 2021; NGFS-INSPIRE, 2022).
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From insight to action
A number of international sustainability initiatives have 
evolved in the last years to help develop and apply these 
toolkits (TCFD, 2017; European Commission, 2019; BEIS, 
2019). Their main strategy is to support new ways to 
measure and disclose environmental-financial risks as a 
means of managing these risks (Chenet et al., 2021). This 
includes the use of tools such as disclosure frameworks, 
Environment Sustainability and Governance (ESG) 

metrics, and forward-looking risk modelling in order to 
improve market transparency (Bailey, 2020; Schnabel, 
2020; ECB, 2020; Brainard, 2021; Weidmann, 2021). This 
approach is grounded in a ‘market failure’ understanding 
of environmental threats, which are assumed to result 
from negative externalities, i.e., the fact that environmental 
damages are not priced into existing markets (Christophers, 
2017; Ryan-Collins, 2019). Internalizing hidden 
environmental costs and benefits into market prices will 

Box 6. How central banks and financial supervisors can act to support a just 
transition towards sustainability

Assessing environment-related financial risks to price 
and financial stability 

 ■ Exploring alternate modelling methodologies – such 
as input-output analysis, network-based approaches, 
agent-based models, and stock-flow consistent 
modelling – in order to capture some of the complex 
non-linear dynamics not usually accounted for 
in traditional climate-economy models (see also 
Svartzman et al., 2021b for a full discussion).

 ■ Focusing quantification efforts on key risk 
transmission channels where drivers of environmental 
degradation are particularly interlinked with the 
financial system. This could involve focusing on 
financial interactions with ecological tipping points 
(e.g., Galaz et al. 2018b); or particular sectors – such 
as those producing ‘forest risk commodities’ (e.g., 
Kedward et al., 2021a). 

 ■ Mandatory disclosure of portfolio exposure to certain 
sectors (e.g., fossil fuels, mining, agriculture), as well 
as risk management and due diligence procedures 
relating to the financing of these sectors. 

Developing prudential policy to address also system-
wide vulnerability

 ■ Punitive capital requirements on carbon-intensive 
sectors (Philipponnat, 2020)

 ■ Climate-aligned systemic risk buffers (SyRBs) – 
analogous to the SyRBs in wide use across the EU to 
address several sector- and location-specific sources of 
systemic risk (Monnin, 2021)

 ■ Countercyclical capital buffers designed to restrict 
carbon intensive exposures during expansionary credit 
cycles (D’Orazio et al., 2019)

 ■ Large exposure limits for the most environmentally-
damaging counterparties (Schoenmaker & Van 
Tilburg, 2016; Miller & Dikau, 2022)

 ■ Supervisory limits applied on the basis of the 
greenness or “dirtiness” of particular activities or asset 
classes (Dafermos et al., 2021)

Aligning monetary policy operations with broader 
government goals on the green transition 

 ■ Tilting asset purchase portfolios towards purchasing 
green assets and/or exclude the assets linked to the 
most environmentally-damaging activities (Jourdan 
and Kalinowski, 2019; Dafermos et al., 2020). 

 ■ Abandon ESG metrics to adjust such portfolios and 
instead use qualitative criteria, such as exclusions of 
unsustainable activities, could be used to steer asset 
purchases in alignment with green transition goals 
(Kedward et al., 2020; Dafermos et al., 2020; Dafermos 
et al., 2021).

Interventionist policy actions (where mandates allow) 

 ■ Funding and refinancing schemes, which provide the 
financial system with liquidity, could be structured so 
as to incentivize lending to priority green sectors (van 
’t Klooster and Van Tilburg, 2020). The People’s Bank 
of China and the Bank of Japan have recently launched 
green targeted liquidity schemes. 

 ■ Policies to steer credit using quantity-based 
mechanisms, such as maximum lending ceilings (for 
undesirable sectors) and minimum lending floors (for 
strategic industries). Such ‘green credit guidance’ has 
already been implemented in emerging economies 
such as China, India and Bangladesh (Dikau & Ryan-
Collins, 2017). 

Source: Summary by Katie Kedward and Joshua Ryan-
Collins, UCL Institute for Innovation and Public Purpose 

(UK)  
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– at least in principle – lead to more sustainable resource 
allocation, shifting financial flows to more sustainable 
activities, and mitigating the financial risks associated with 
exposures to environmental threats and damages. 

The European Central Bank (ECB) and the Bank of 
England for example, are now undertaking climate-
related stress tests – exercises which test the resilience 
of the financial system to a number of future climate-
related shock scenarios. They have also announced plans 
to decarbonize their monetary policy portfolios (Bank 
of England, 2021c; Bank of England, 2021a; ECB, 2021; 
Alogoskoufis et al., 2021). After identifying material 
exposures to biodiversity-related risks within the Dutch 
financial sector, the Dutch central bank’s concluding 
recommendations focused on the development of 
biodiversity-related financial disclosure and risk modelling 
frameworks (Van Toor et al., 2020). The NGFS Study 
Group’s recommendations on the topic of biodiversity and 
financial stability have focused on the need to develop 
risk assessment methodologies, such as biodiversity-
related scenarios, and signal the importance of accounting 
for biodiversity to financial institutions under their 
supervisory jurisdiction (NGFS-INSPIRE, 2022).

These initiatives should all be commended. However, 
financial policymakers need to acknowledge that 
comprehensive accounting, reporting, and risk modelling 
methodologies may take years to become established, 
by which time some environmental threats may become 
financially material (Kedward et al., 2021b). The slow 
progress of voluntary climate risk disclosure initiatives such 
as the Taskforce on Climate-related Financial Disclosure so 
far does not provide encouraging evidence in this respect 
(Christophers, 2019; Ameli et al., 2020; Ameli et al., 2021). 
In addition, existing climate-economy models, which 

are used as the basis for existing central bank scenario 
analysis initiatives, are limited in their ability to provide 
detailed quantifications of climate risk, given conditions of 
radical uncertainty (Chenet et al., 2019; Bolton et al., 2020; 
Svartzman et al., 2021b; Chenet et al., 2021). Biodiversity 
risks and other risks created by planetary change are subject 
to additional complexity and uncertainty due to feedbacks, 
tipping points, and regime shifts (NGFS-INSPIRE, 2022; 
Li et al., 2018; Crépin & Folke, 2015). As a result, central 
banks and financial supervisors may fail to deliver on their 
primary mandates to protect price and financial stability 
– if, as is feared, these risks emerge over the nearer-term. 
Financial policymakers should therefore consider how to 
assess and manage climate- and biodiversity-related and 
other financial risks on the basis of information available 
today. Possible policy actions include those listed in Box 6. 

Central banks, asset managers, index providers, and 
‘keystone actor’ companies hence are not passive within 
nor exogenous to the economic and the financial system. 
Rather, they are centrally placed actors whose decisions 
help create and shape markets in important ways that have 
deep impacts on our living planet and the climate system 
(Braun, 2021). Chapter 7 explores how this influence can be 
leveraged to help build transformative capacities for people 
and planet. 
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Chapter 6.  
Foundations for 
Behavioral Change 

To shift towards just futures on a thriving 
planet, large-scale behavioral change has 
a crucial role to play. As we highlight in this 
chapter, in order to accelerate change to-
wards sustainability, we need to pay attention 
to the broader contexts shaping human be-
havior and how human behavior is co-evolv-
ing with changing contexts. This is what we 
consider foundational for understanding hu-
man behavior, which can offer potential for 
profound and large-scale behavioral change 
towards sustainability.  

Humans and their environments are inextricably 
connected. Human behavior is shaped by, and in turn 
shapes, the diverse environments in which humans live 
and are embedded (Markus & Kitayama, 1991; Schill 
et al., 2019). These environments (or contexts) include 
the specific situations in which humans make decisions 
(conscious or not), the diverse social and cultural groups 
of which they are a part, and the biophysical and ecological 
environments around them (see Figure 15a; Schill et al., 
2019). While it can be critical to understand what makes 
people act pro-environmentally in different domains (e.g. 
save water or reduce fossil fuel consumption, Nielsen et 
al., 2021; Stern et al., 2016), we focus here on insights with 
the capacity to achieve profound behavioral change at a 
societal level, spanning beyond the individual or small 
groups of actors and including both the private, and public 
spheres. We therefore turn to insights from work that 
clarifies and emphasizes the role of broader contexts for 
behavioral change. These contexts extend significant and 
durable influences on human behavior, and shape how 
humans relate to their environments and the biosphere 
(DiMaggio & Markus, 2010; Gifford, 2014; Hoff & Stiglitz, 
2016), providing more or less fertile grounds for biosphere 
stewardship (West et al., 2018). This understanding is 
paired with viewing human behavior as dynamic, which 
implies that human behavior and its contexts are ever-

evolving and influencing each other - certain contexts lead 
to certain behaviors, which in turn create new contexts, and 
so on (see Figure 15b; Schill et al., 2019).

Changing one’s habits, way of life, or approach to doing 
business can be hard, uncomfortable, unwanted, or 
simply not an option. But what if one is just doing what 
everyone else is doing, what is expected, or what feels right 
or fair? While there might be some important decisions 
and behaviors that people (seemingly) make relatively 
independently (Markus, 2016), generally, it is instructive to 
regard to humans as “socially and culturally wired”, meaning 
that behaviors and how they are perceived are strongly 
influenced by the broader socio-cultural contexts in which 
they are enmeshed including the social groups to which they 
belong (Eriksson et al., 2021; Schill et al., 2019). Moreover, 
people’s actions and wellbeing strongly depend on the 
biosphere in which they are all embedded (Schill et al., 2019). 
The intersecting contexts and groups that humans are a part 
of shape cognitive processes (DiMaggio & Markus, 2010; 
Lamont et al., 2017; Nisbett et al., 2001; Talhelm et al., 2014; 
Uskul et al., 2008) emotions (Markus & Kitayama, 1991; 
Russell, 1991), and motivations (Iyengar & Lepper, 1999; 
Kyle et al., 2004; Markus, 2016). Furthermore, these contexts 
and groups come with their worldviews and narratives, as 
well as their institutions, norms, and shared values (Lamont 
et al., 2017; Ostrom, 2000; Rokeach, 1968; Tankard & Paluck, 
2016). The focus of this chapter is norms and the shared 
values on which they rest, i.e. what is valued, and what is 
perceived right and wrong.

We choose this focus because norm changes have been 
highlighted as a promising avenue to help address global 
sustainability challenges in their capacity to instigate 
large-scale behavioral change (Chapin et al., 2022; Davis 
et al., 2018; Farrow et al., 2017; Nyborg et al., 2016; Otto 
et al., 2020). Moreover, and importantly, social norms 
and norm changes are also key to how economies and 
financial systems operate and change (Elster, 1989; North, 
1990; Young, 1998), but have so far gained less attention in 
economic analysis (Burke & Young, 2011).
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Social norms shape expectations and give rise to a sense 
of obligation, for example to family and community 
(Young, 2015). They can be seen as the predominant 
behavioral pattern within a group, supported by a shared 
understanding of acceptable actions (Nyborg et al., 2016). 
They are sustained by social interactions through, for 
example, social sanctioning, coordination benefits, and 
signalling (such as status). Everyone conforms, everyone 
is expected to conform, and everyone wants to conform 
when they expect everyone else to conform (Nyborg et 
al., 2016; Young, 2015). Social norms rest on social values, 
which can be regarded as general standards guiding actions 
and attitudes, but also evaluations and judgements, such 
as what is important, or what is deemed good and bad of 
individuals and collectives (Axelrod, 1986; Rokeach, 1968). 
Hence, norm changes can instigate large-scale behavioral 
change. So, what do we know about such processes?

The role of social norms for large-
scale behavioral change
Social norms typically persist for a long time, but can 
change quite abruptly. Reinforcing social interactions 
bolster the new dominant behavior leading to a new 
period of persistence. These features together create the 
characteristic pattern for the evolution of norms: long 
periods of no change punctuated by abrupt change in 
which an old norm is replaced by a new one (Axelrod, 
1986; Nyborg et al., 2016; Young, 2015). For example, the 
practice of dueling among the upper class in the United 
Kingdom in the nineteenth century, where both parties 
were even willing to risk their lives over facing social 
sanctions and damage to reputations by violating the 
norm, persisted for a long time but was eradicated within a 
single generation (Jindani, 2017; Mackie, 1996). Similarly, 
intolerance towards colonial dependence emerged in just 
two decades after World War II (Axelrod, 1986).   

Certain events may play an important role when norms 
change (Young, 2015). Such an event could, for example, 
be the appearance of a “leader” with enough influence to 

challenge the existing norm and shift or create a broad 
public opinion. The car manufacturer Tesla, for example, 
was heavily influential for creating a demand for electric 
cars by not only highlighting Tesla’s design features, but 
also its benefit in the form of freedom without dependence 
on fossil fuels. Similarly, the working from home mandates 
and travel restrictions that were suddenly implemented 
following the COVID-19 pandemic, led to a dramatic 
change in work-related travels that may lead to a long-
lasting norm change around such travel (Engström et al., 
2020). 

The influence of leaders and/or certain events to shift 
public opinions and trigger norm changes highlights 
the potential role of policy and interventions. Research 
shows that policy can support the transgression of social 
tipping points in norms, either by creating tipping points 
where none exist, or by pushing the system past such 
thresholds (Nyborg et al., 2016).This was, for example, the 
case when the ban on indoor smoking was implemented 
in Norway (Nyborg & Rege, 2003) and the regulation on 
corporal punishment towards children was implemented in 
Sweden (Breger et al., 2020). Following these regulations, 
expectations changed, which led to changes in behavior 
and norms, which eventually also spread to neighboring 
countries. In some cases, it might be sufficient for norms to 
change if the intervention alters the behaviors of a few key 
actors, thus leveraging the positive feedback effects from 
social interactions (Kinzig et al., 2013; Nyborg et al., 2016; 
Young, 2015). 

This line of thinking originates from Schelling (1971) 
and is also incorporated into diffusion dynamics in 
innovation theory (Rogers, 2010). These ideas long 
rested on results from formal theoretical models and 
qualitative observations, which proposed a wide range 
of possible thresholds for the size of an effective critical 
mass, ranging from 10% of the population up to 40%. A 
recent experimental study investigating these observations 
empirically showed that a dominant social convention can 
be changed by a committed minority of roughly 25% of a 

Figure 15 | Foundations for behavioral change. a) Humans are enmeshed in multiple and intersecting contexts (cultural, political, economic, institutional, 
etc.) and social groups (gender, class, etc.). These ‘broader contexts’ and the biosphere in which all humans are embedded extend significant and durable 
influences on human behavior. b) Viewing human behavior as dynamic implies that human behavior and its broader contexts and the biosphere are ev-
er-evolving and influencing each other - certain contexts lead to certain behaviors, which in turn create new contexts, and so on. Source: The illustrations 
are adapted from Schill et al., 2019.
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group (Centola et al., 2018). While the mass value of 25% 
may not be a general value, results do show that tipping 
point dynamics can emerge from a small critical mass - 
thus consistent with previous theoretical expectations. 

Social norm changes for sustainability and 
the role of policy interventions 
We now highlight how the above described insights 
have been used to propose that norm changes can play 
an important role for tackling sustainability challenges 
(Constantino et al., 2021; Nyborg et al., 2016; Otto et 
al., 2020; Winkelmann et al., 2022). For example, these 
insights have informed the proposal of several promising 
interventions that could activate changes in behavior 
leading to less dependence on fossil fuel (Otto et al., 
2020). One such intervention is large-scale building 
demonstration projects, such as carbon neutral cities, 
which could be important for creating public awareness, 
for stimulating consumer interest in environmental 
technologies, and for accelerating their dissemination to 
other locations. A norm change with respect to building 
codes for construction and infrastructure projects would 
have a significant effect on fossil fuel emissions, especially 
where rapid urban building booms are driving up energy 
and other resource use. Emissions from buildings account 
for almost 20% of all carbon emissions (taking indirect 
emissions into account) (Otto et al., 2020). 

Policy interventions can also target to change investors’ 
expectations of other investors’ behavior. This is especially 
promising if investment benefits increase with more people 
making the same investment (coordination benefits). For 
example, climate policies that increase the expected relative 
payoff from green technology investments compared to 
other investments can trigger a significant shift in green 
investments, and lead to a new equilibrium where all 
investors would choose to invest in green technology 
(Mielke & Steudle, 2018). There is also evidence that 
a ‘divestment movement’ by institutional and private 
investors away from fossil fuels may be the tipping element 
that can burst an emerging carbon bubble (Ewers et al., 
2019). Simulations suggest that even a small share (10-20%) 
of socially responsible investors is sufficient to initiate the 
burst of the carbon bubble if conditions are right. 

Food production is currently the human activity with the 
greatest impact on the planetary boundaries, accounting for 
about 25% of global greenhouse gas emissions (Mbow et 
al., 2019), 70% of global freshwater use (Willett et al., 2019), 
and being a major driver of biodiversity loss (IPBES, 2019). 
Replacing animal-based food products with plant-based 
alternatives would provide great environmental benefits 
(Aleksandrowicz et al., 2016; Poore & Nemecek, 2018; 
Willett et al., 2019). But such a shift on a larger scale is 
easier said than done. One reason is that the consumption 
of animal protein throughout history has been closely 

associated with status, power, and wealth. There are strong 
norms around meat consumption in many societies today: 
people prefer, and often even expect, some type of meat 
with every meal (Chiles & Fitzgerald, 2018; Graça, 2016). 
Nyborg and colleagues (2016) explore the role of policy 
interventions to drive a norm shift, and emphasize the 
potential role of policies as signals, and the reinforcing 
effect that a small change in acquired taste may have. 

These different interventions may be promising, but 
public opinion is a crucial factor because it may itself 
limit key actors and policy-makers’ ability to make these 
norm changes happen. In policy, the public can be seen 
as a “thermostat” signaling what is politically feasible. 
In general, public opinion is a key determinant of policy 
change in democratic countries (Anderson et al., 2017; 
Drews & van den Bergh, 2016). Acceptability - meaning the 
likelihood that an intervention/policy is accepted (Kyselá 
et al., 2019) - depends on a number of factors, such as 
personal values and beliefs about the issue, perception of 
the actual policy in question, and perceptions of and trust 
in the policy-maker (Bergquist et al., 2021; Fairbrother et 
al., 2019). These factors in turn, depend on the current state 
of the environment and the broader socio-cultural contexts 
that come with their norms and the shared values on which 
they rest. This implies that the policies and interventions 
that can trigger a norm shift, may not translate between 
cultures.   

A viewpoint is needed that acknowledges that interventions 
and policies may trigger norm changes, and that a policy 
change often follows shifts in current public opinions. 
This was illustrated in the case of dueling, where several 
regulatory attempts were made that failed because the 
public opinion against these customs was not yet strong 
enough to challenge them (Axelrod, 1986; Jindani, 2017). 
Another manifestation of the important role public opinion 
plays is the “Gilets Jaunes” demonstrations in France where 
social mobilization blocked fuel price increases (Beiser-
McGrath & Bernauer, 2019). Therefore, before exploring 
what policies could be implemented that trigger norm 
changes, it is critical to understand the current temperature 
of public opinion. Is it signaling that we are ready to 
challenge established norms and accept change? And if not, 
what can be done? 

A ‘temperature check’ – are 
people ready to accept change? 
In April and May 2021, the Global Commons Survey 
(Gaffney et al., 2021) was conducted to understand people’s 
awareness about the state of the global commons and 
attitudes towards the transformation needed to protect 
them. Global commons are the Earth’s resources humans 
need to survive and flourish: the climate, the oceans and 
freshwater, the air we breathe, life on Earth, and other 
processes that keep Earth stable and resilient (Gaffney et 
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al., 2021). In total, 19,735 people across the G20 countries 
were surveyed. The results suggest that a majority of people 
show concern about the state of the global commons: 73% 
of people believe that the planet is close to serious “tipping 
points” due to human actions, and 58% of people are very 
or extremely worried about the state of the global commons 
(see Figure 16). Moreover, 74% of people support the idea 
that economic priorities should move beyond profit and 
focus instead more on human wellbeing and ecological 
protection. There is a general awareness of the need for 
change, and in particular concerning an energy transition. 

In the same time period (March-April 2021), a European 
survey (European Commission, 2021) addressing attitudes 
towards climate change was carried out in the 27 Member 
States of the European Union with 26,669 EU citizens. 
More than nine in ten Europeans (93%) stated they believe 
that climate change is a serious problem. Nine in ten 
respondents (90%) stated that they agree that greenhouse 
gas emissions should be reduced to a minimum to make 
the EU economy climate-neutral by 2050. Moreover, 75% 
of the Europeans thought that economic recovery plans 
(following the COVID-19 pandemic) should mainly be 
invested in the new green economy rather than in the 
traditional fossil-fueled economy. 

These two recent surveys, with relatively broad coverage, 
find indeed that most people are concerned about the state 
of the environment and believe that action is needed. But 
what if these stated levels of concern depend strongly on 
current ecological, social, and political states/landscapes? 
How robust are these findings? In July 2021, only a few 
months after these surveys were executed, Western Europe 
experienced severe flooding due to heavy rain. Would 
a survey conducted after these floods have shown even 
stronger concern for climate change? Research has shown 
that attention to e.g. climate change reliably increases after 
extreme weather events, at least in the short term (Sisco et 
al., 2017). 

For more than two years, we have been living in the midst 
of a pandemic and, at the time of writing this report, there 
is a war in Ukraine. The ‘Finite Pool of Worry’ hypothesis 
(Weber, 2006) states that environmental or climate 
concerns can diminish as other worries rise in importance. 
This could have serious impacts on environmental policy 
support. A longitudinal survey of UK residents, surveyed 
in April 2019 and June 2020, shows however, little support 
for diminishing climate change concerns during the 
COVID-19 pandemic. The authors suggest that climate 
change has become an intransigent concern within UK 

Figure 16 | A ‘temperature check’ of environmental concern across the G20 countries. The world map and upper panel shows the percentage of people in 
each G20 country that are ‘very or extremely worried about the state of nature today’. The lower panel shows the percentage of people agreeing with the 
following two statements: “Protecting the environment should be given priority, even if it causes slower economic growth and some loss of jobs” (‘Protect 
environment over economic growth’); and “Economic growth and creating jobs should be the top priority, even if the environment suffers to some extent” 
(‘Economic growth over environmental protection’). Sources: Global Commons Survey (Gaffney et al. 2021), and 7th wave of the World Values Survey in 
which 57 countries were surveyed between 2017-2020 (Haerpfer et al., 2022). 
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public consciousness (Evensen et al., 2021). Similarly, 
preliminary results from a longitudinal study conducted in 
the USA, Italy, and China show that whereas attention to 
climate change decreased during the COVID-19 pandemic, 
people’s worry about climate change did not (Sisco et al., 
2020). Instead, climate change worries spillover to other 
worries, which would imply that calls to action about e.g. 
climate change could achieve greater success in the context 
of an additional new threat, even one that dominates public 
attention (Sisco et al., 2020).

Results of these fairly recent studies suggest that concerns 
about the state of the environment and for the global 
commons may indeed be ‘stable’. What people claim 
to be worried about, however, and what people are 
willing to accept and do can be very different things 
(Kollmuss & Agyeman, 2002). Are people willing to make 
profound changes and to accept personal sacrifices by, 
for example, embracing policies that are costly to them? 
One step towards answering this question is to look at 
surveys measuring peoples’ willingness to accept costly 
environmental policies. In general, a significantly lower 
percentage of people are willing to accept costly policies 
(e.g. policies that raise the price of fossil fuel emissions) 
compared to the percentage expressing a concern for the 
state of the environment. For example, results from the 
most recent World Values Survey (2017-2020; Haerpfer 
et al., 2022) show that, on average, 54% of the population 
(in 57 surveyed countries) agrees that protecting the 
environment should be a priority, even if it causes slower 
economic growth and some loss of jobs (see Figure 16, 
lower panel). Specific policies that can be costly to the 
individual, such as carbon taxes, are often supported by 
less than 50% of the respondents (Beiser-McGrath & 
Bernauer, 2019; Carattini et al., 2019). These relatively 
lower numbers of willingness to accept costly policies 
are also more in line with the de facto relatively low 
mitigation efforts we have seen so far in many countries 
(Anderson et al., 2017) as well as the limited investments 
in climate technologies and biosphere stewardship during 
the economic crisis following the pandemic (see Chapter 
2). 

But we also see behaviors and actions pointing to the 
other direction in different segments of society. The most 
prominent and visible example is perhaps Fridays For 
Future, a youth-led and organized global climate strike 
movement that started in August 2018. This movement 
led to an increase in activism focused on climate change, 
particularly among youth (Fisher & Nasrin, 2021), and 
is today one of the largest youth movements in history 
(Martiskainen et al., 2020). At the same time, we also 
observe a willingness to contribute to climate and 
sustainability ambitions among business leaders, financial 
institutions, and large transnational corporations (see 
Chapter 5).

In summary, the expressed concern for the state of the 
planet could indicate that the temperature of public opinion 
(and the planet for that matter) is high enough for people 
to accept change.

Moving ahead
The surveys mentioned above show that people across the 
world and many cultures strongly endorse values in line 
with an urgency to protect the environment and our shared 
global commons, but people do not always act on these 
values (Bouman et al., 2021). One important factor for such 
value-action-incongruence is the costliness of behavior: 
people are less willing to act on such values when the 
behavior is associated with high economic costs, effort, or 
inconvenience (Steg, 2016). It is important to keep in mind 
that not all people have the means or capacity to change 
and act (Moser & Ekstrom, 2010). For this reason, it is of 
crucial importance to design policies and interventions 
that are perceived as fair and just, which also increases the 
likelihood of policies and interventions being accepted. 
Moreover, what enables action and what is perceived as 
fair and just depends in turn on the specific socio-political 
contexts (Fairbrother et al., 2019; Harring et al., 2019).

Another factor explaining the value-action-incongruence 
is that people are more likely to act on their values when 
they are salient (and when competing values are not 
salient) in the contexts in which choices are made (Hoff & 
Stiglitz, 2016; Steg, 2016). We must understand, therefore, 
the landscape of value saliency, and work to support 
contexts that give more weight to pro-environmental 
or ‘biosphere-based’ values. For example, when people 
underestimate how widespread biosphere-based values are, 
pro-environmental action may be less likely. If, on the other 
hand, people recognize their values in others, society-wide 
action is more likely (Bouman & Steg, 2019). It is often said 
that ‘we value what we can measure,’ and given that a new 
metric for the Anthropocene in which the dependence of a 
well-functioning biosphere is emphasized (as we argue for 
in Chapter 4) will also give more weight and inspiration to 
biosphere-based values and action. 

We can also think about how values are formed and 
potentially can be changed. Once values are formed, they 
are believed to be relatively stable (Bardi & Goodwin, 2011; 
Dietz et al., 2005; Maio & Olson, 1998), which suggests that 
one attempt to strengthen biosphere-based values could be 
to continue to educate and nurture such values in children 
(Dasgupta, 2021; Gifford, 2014; Steg, 2016). However, 
some studies suggest that values may also change later in 
life if initial values are challenged repeatedly leading to a 
re-evaluation of the relative importance of certain values 
(Bardi & Goodwin, 2011). This means that we should also 
repeatedly challenge values and norms that continue to lead 
us on a path harmful to sustainability efforts. 
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So what norms are challenged right now? According 
to Axelrod (1986) “awareness of a given norm is most 
intense precisely when it is being challenged.” Today, 
environmentally damaging behaviors (by individuals, 
corporations, and states) are clearly being challenged. 
People are increasingly aware of the norms and behaviors 
that need to change, which also has bearing on how we, 
as a society, are beginning to think about how to measure 
welfare, progress, and success, and about responsibility by 
actors in both the private and the public spheres, trends 
which we elaborate upon in several chapters of this report. 
If we, on a societal level, manage to leverage these trends 
and support them through new interventions and policies 
that help to maintain and extend the changed norms, 
we are much more likely to accelerate change towards 
sustainability.
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Chapter 7.  
From Systemic 
Risks to System 
Opportunities 

A changing planetary reality, and the inability 
to properly grasp its consequences for 
people and planet, pose immense challenges 
and risks. Yet, a shift towards a prosperous 
future for all on a thriving planet is possible. 
This concluding chapter changes focus 
from exploring the features of systemic 
risks in the Anthropocene, to outlining 
opportunities for transformation. We bring 
together conclusions from previous chapters 
and discuss how social norms, supporting 
economic policies and institutions, the 
“power of giants,” and initiatives to phaseout 
malfunctioning systems can trigger domino-
effects that support opportunities for both 
people and the planet.  

The world has entered a time of unusual turbulence with 
severe planetary, social, and economic consequences. 
Humanity and societies have truly become a global force 
of planetary change. Economic decisions by businesses, 
financial institutions, central banks, governments, and 
many others result in climatic and ecological impacts, 
which later feedback to society by threatened livelihoods, 
food security, loss of resilience in vital ecosystems, and 
economic harm. 

Shifting away from systemic risks to system opportunities 
requires a new perspective, and new strategies and actions. 
It is time to move away from theories, world views, and 
beliefs systems that are blind to planetary change, or 
that treat the planet and our living biosphere as external 
to economic and social development. Instead, as this 
report has clarified, people and planet are now deeply 
intertwined, directly and indirectly interconnected from 
the local to the global. This new reality requires actions that 
build transformative capacities. Building on the insights 
presented in previous chapters, we develop four avenues 

for building the transformative capacities needed to shift 
our common trajectory rapidly: defining a new direction, 
creating enabling conditions, developing capacities to 
phase-out, and helping scale up investments for resilience 
(Figure 17).

Defining a new direction
Building resilience is about enhancing capacities to 
live and develop with changing circumstances – both 
predictable or surprising – and, at best, about having the 
ability to turn crises into system opportunities. Realizing 
such opportunities however, requires that policy-makers, 
businesses, and civil society are 1) knowledgeable about our 
changing planetary reality; 2) can create visions of a safe 
and just future; and 3) acknowledge the need for not only 
adaptation, but also transformation.  

A new planetary reality
Our planet is changing rapidly. As we discussed in detail in 
Chapter 1, this new planetary reality creates unprecedented 
challenges for the financial sector, for economies, for the 
biosphere, and for us all. Actions by the financial sector 
and decision-makers that intend to guide a transformation 
towards a just and safe future, need to acknowledge this 
new reality, their responsibility in creating it (Chapter 
2), and the key role that climate stability and a resilient 
biosphere plays for both current and future generations. A 
failure to act on these insights is likely to lead to larger risks 
and maladaptation with detrimental consequences on the 
Sustainable Development Goals, the Paris Agreement, and 
thus, on the world’s ability to create a prosperous future for 
all. 

Imagining a safe and just future
A safe and just future is possible. “Seeds” of such a positive 
and prosperous future can already be identified in the 
innumerable initiatives that could create a better future 
for all from the bottom-up (Bennet et al., 2016; Hajer et 
al., 2015). The operationalization of such a direction is 
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partially captured by the Sustainable Development Goals 
(SDGs), but should place strong emphasis on the need to 
sustain critical earth-system processes in support of the 
biosphere and human wellbeing (Chapin et al., 2022). 
Imagining and realizing a safe and just future requires the 
ability to identify and mobilize co-benefits, and to multiply 
such benefits through agile global collaborations by 
experimentation and policy-learning (Kivimaa et al., 2017; 
Bernstein & Hoffmann 2018). 

Examples of such co-benefits are manifold. Tackling 
climate change and the loss of ecosystems and species for 
example, offers considerable benefits to human health 
(Watts et al., 2015; UNEP & ILRI, 2020). Actions that halt 
or reverse biodiversity loss also have substantial climate 
advantages (Shin et al., 2022). A sustainable and just blue 
economy could be made possible through the mobilization 
of new forms of finance and regulations that empower local 
people, and that support responsible business and long-
term societal goals (Sumaila et al., 2020). A transformation 
of food systems towards healthy and sustainable food for 
all is attainable with the right economic incentives (Béné 
et al., 2020; Queiroz et al., 2021). Financial and economic 
incentives and regulation can, and should, align with such 
visions and system opportunities. 

Acknowledge the need for transformation
The first years of the 2020s have, in many ways, illustrated 
the ability of the global community to act collectively to 
help mitigate global shocks, and to respond to unfolding 

emergencies. The COVID-19 pandemic, for example, 
led to an unprecedented mobilization from the scientific 
community and governments to create new vaccines 
at record speed. The organization by individuals, civil 
society, and neighboring countries to support Ukrainian 
families fleeing from the Russian invasion of Ukraine, is 
another notable example. However, the first years of this 
new decade also show the vast fragilities and lock-ins that 
characterize our world today. Despite the rhetoric about the 
need to “build back better,” and the window-of-opportunity 
opened by the economic stimulus packages created to 
support economies around the world to recover from the 
COVID-19 pandemic (Andreijvic et al., 2020; Walker 
et al., 2020), recent evidence that significant fragilities 
remain and are even being sustained. Both private and 
public investments have continued to flow into sectors and 
industries that are known to undermine climate stability 
and the resilience of our living planet (Nahm et al., 2022). 

This is why resilience research makes a clear distinction 
between adaptation and transformation. Adaptation is 
about adjusting responses to changing circumstances in 
order to remain on the current pathway of development. 
For example, a business, community, city, or economy can 
revise their activity plans for the coming years to cope 
better with expected market changes. Transformation, on 
the other hand, involves the creation of a fundamentally 
new system when ecological, economic, or social 
conditions make the continuation of the existing system 
untenable (Walker et al., 2004; Folke et al., 2010).

Figure 17 | Building transformative capacities for people and planet.
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Transformations towards sustainable and just futures are 
defined as fundamental shifts in the way authority, power, 
and resources are structured and flow in a particular social 
system. This also includes the practices and processes 
that reflect and reproduce those structures, norms, and 
values (Moore & Milkoreit 2020; Leach et al., 2012). 
Transformations are complex social processes that unfold 
over time and across different levels of organization in 
society. They involve innumerable interactions among 
actors and institutions. Often, such deeper system changes 
unfold following crises that dislodge vested interests 
and conventional ways of looking at the world. These 
disruptions can allow innovative ideas and practices to 
be seeds for a new direction (Olsson et al., 2004; Olsson 
et al., 2006; Loorbach, 2010; Geels et al., 2017; Herrfahrt-
Phäle et al., 2020). Transformations raise important 
questions about values (‘what do we want to achieve, and 
why?’), democracy (‘who gets to decide?’) and legitimacy 
(‘how are decisions to be made in ways that are viewed as 
legitimate?’) (Pickering et al., 2022).  

Transition management and resilience theory scholars 
studying transformations argue that they happen 
by the upscaling of innovation unfolding in parallel 
with the dismantling of older paradigms, institutional 

infrastructures, and incentives. This is often illustrated 
as an X-shaped curve (Box 7, based on Loorbach, 2014; 
Hebinck et al., 2022), where the changes evolve in different 
phases, and at several levels in society at the same time. 
As we elaborate below, economic and financial incentives, 
policies, and indicators, need to tackle all parts of this 
X-curve to be able to be viewed as contributing to 
transformative change. 

Creating enabling conditions
Existing institutions, political interests, and economic 
incentives can all hinder the emergence of sustainable 
alternatives to malfunctioning arrangements. This is why 
creating conditions that enable transformations has proven 
important. Below, we elaborate on three key actions that 
contribute to the creation of such conditions.

Tap into norms and values for people and 
planet
Social norms and the shared values on which they rest can 
be an important enabling condition to accelerate change 
towards sustainability. As described in Chapter 6, norms 
and values extend durable influences on human behavior 

Box 7. How transformative change happens

Transition and resilience theory scholars 
who have studied transformations argue 
that they unfold through changes that 
evolve during different phases, and at 
several levels in society at the same 
time. Each phase requires different types 
of actions from decision-makers. For 
example, in the preparation phase, a crisis 
or anticipated risks can trigger initiatives 
by policy-makers, businesses, or members 
of civil society to experiment with new 
practices and modes of governing.

Socio-political and environmental 
shocks can open up opportunities for 
new solutions to diffuse and become 
institutionalized. Decision-makers in 
both the private and public sector can 
support a sustainability transformation 
if they are skillful enough to evaluate, 
support sensemaking, and combine a range of available 
and sometimes competing ideas and approaches into 
new creative solutions to garner support. There is a risk 
however, that legacies and proponents of the previous 
regime mobilize to either actively reject, or to outcompete 
alternatives. Novel ideas can also be coopted by dominant 
interests as a means to preserve the status quo. The 
capacity to consolidate new values, implement and enforce 
new rules and regulations and support the routinization 

of new practices are key in the stabilization phase. 
Promising alternatives will remain vulnerable to changing 
circumstances if policy-makers, business, and civil society 
fail to manage the need for stabilization. Capacities 
to accelerate breakdown and a phaseout of unwanted 
activities are also key as a complement (see below).

Sources: Olsson et al., 2004; Olsson et al., 2006; 
Herrfahrt-Phäle et al., 2020. 

Figure 18 | The X-curve of transformative change. The X-curve portrays the parallel 
processes of build-up and breakdown. Based on Hebinck et al., 2022.
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(Hoff and Stiglitz, 2016; Schill et al., 2019), and are a key 
determinant for how economies and financial systems 
operate (Elster, 1989; North, 1990; Young, 1998). Norms, 
and the way they change, thus have a key role to play for 
instigating necessary transformation in the economic 
and financial systems. Policies can trigger shifts in 
norms by altering the behaviors of key actors, changing 
expectations, and thus, potentially activating large-scale 
behavioral shifts as actions trigger additional actions 
(Nyborg et al., 2016). For example, the introduction of 
strict climate regulations could change the expectations 
of institutional and private investors about the return 
of carbon-based investments. A resulting change in 
investment behavior and norms would then create 
enabling conditions for a more rapid evolution of a non-
fossil-fuel-based economy (Ewers et al., 2019).

Recent large-scale surveys show that people in general 
endorse climate action and planetary stewardship (e.g. 
European Commission, 2021; Gaffney et al., 2021). As 
we argued in Chapter 6, policy-makers and intervention 
designers have a key role to play in bridging the gap 
between sustainability rhetoric and action by leveraging 
existing support and values.

Create institutional and economic 
incentives for transformation
Enabling legislation and constitutional revisions have 
historically played an important role for transformation 
(Olsson et al., 2022). Recent discussions about climate 
change and law have emphasized the transformative 
potential of efforts around the world to ensure that 
constitutions reflect the need for climate action (Setzer & 
Winter de Carvalho 2021). Such initiatives could support 
the acceleration of additional climate and sustainability 
policies and norm shifts. So far, eleven countries have 
included a climate constitutional provision or ‘climate 
clause’ in their constitutional reforms, including Algeria, 
Ecuador, Vietnam and Zambia (Ghaleigh et al., 2022). 

Temporary institutional arrangements and step-by-step 
experimentation have been key to the major and purposeful 
economic transformations experienced in China and 
Vietnam (Schmitz & Scoones 2019). An important 
challenge will be to make sure that these initiatives not 
only are continuously adapted to changing circumstances, 
but also that they manage to result in changes to the 
structures that shape economic incentives and outcomes 
(see Chapter 4, Loorbach, 2010; Schmitz & Scoones, 2019). 
The proposed changes in the architecture and incentives for 
the financial sector (e.g., the European Union taxonomy, 
and United States’ Securities and Exchange Commission 
proposal for climate change disclosure for publicly traded 
companies) will require similar experimentation and 
adjustments in its institutional architecture and standards 
as new knowledge becomes available.

Economic incentives also play a key role in enabling 
economic conditions for transformations. A new 
planetary reality (Chapter 1) drastically changes the 
context of markets due to increased risks of surprising 
abrupt changes that can cascade across societal or 
economic sectors, regions, and scales, resulting in 
systemic risks. Significant externalities created by 
planetary change can be impossible to anticipate due 
to long chains of causation, emergent properties, and 
critical thresholds (Crépin and Folke 2015, see also 
Chapter 2).  

This increasingly complex and unpredictable context 
requires economic policies, which are based on a systems 
perspective with the ability to identify both risks as well 
as potential benevolent synergistic effects on people and 
planet (Levin et al., 2013; Biggs et al., 2015; Preiser et al., 
2018; Sterner et al., 2019). Economic policies therefore 
need to not only help mitigate the impacts of such risks 
(which is merely a short-term solution), but also support 
actions that reduce their emergence (Polasky et al., 2020; 
Crépin et al., 2017; Chapin et al., 2022; Pedercini et al., 
2019; Collste et al., 2017). Avoiding the transgression 
of threshold also requires economic policies specifically 
designed to help create safe standards, and traditional 
policies to be implemented within those boundaries (Li 
et al. 2018, see also Margolis & Nævdal, 2008; Polasky et 
al., 2011).

Transformative changes can be supported by a wide 
range of well-known economic policies. The policy’s 
objectives (transforming rather than maintaining), 
scalability (large), and durability (one time intervention) 
will determine if it contributes to a transformation or 
not. Theoretical models indicate that transformational 
economic policies might need to be rolled out in 
multiple steps. Heijdra & Heijnen (2013, 2014) consider 
the more limited problems of transforming an ecosystem 
with thresholds such as a lake. With the goal of moving 
from a turbid to a clear water lake, one first step requires 
the policy to administer the largest possible necessary 
shock to the system for the shortest possible period of 
time to push the lake into a clear regime i.e., trigger the 
transformation. A second step is then to make sure that 
the system remains in the new transformed regime, for 
example by limiting the nutrient inputs to the lake (ibid, 
2013, 2014). 

The choice of policy instruments and their long-
run effects can be substantial, and require careful 
consideration during and after a transformation. Policy 
instruments may influence the size of an industry 
(Perman et al., 2011), its incentives for innovation 
(Jaffe & Stavins 1994), and the lock-in to particular 
technologies (Kalkuhl et al., 2012), which all have 
bearing on the long-term success of the policy and of the 
intended tramsformation. 
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Move without consensus
Broad agreements – including those that cross ideological 
silos – have proven important as enabling conditions for 
transformations (Westley et al., 2017). However, a major 
challenge with transformations is that steps taken towards 
change often cause disagreement about ends and means, 
and result in lock-ins and polarization (Levin et al., 2021). 
Finding means to move forward under such conditions is 
nonetheless essential for moving away from business as 
usual.   

A common response to these polarized situations is to try 
to establish consensus. However, it is often not possible, 
nor desirable, to achieve consensus, especially when 
windows-of-opportunity present themselves, for example 
after a crisis. There is then, a need to move, even without 
consensus. “Stretch collaboration” (Kahane, 2017) is a 
method developed for situations where actors are far from 
each other (with regards to values, worldviews, preferences, 
approaches, or ideologies), but nonetheless need to agree 
on important decisions. It has been used to navigate 
the transition from apartheid to democracy in South 
Africa, and from conflict to peace in Colombia. Stretch 
collaboration is one of many methods designed to support 
the navigation of transformations in contexts of high 
uncertainty and high levels of agency (Drimie et al., 2021). 
Other methods for such contexts include Three Horizons 
for foresight (Sharpe et al., 2016), and Developmental 
Evaluation for monitoring and evaluation (Patton, 2010).

Stretch collaborations have proved to be key for deep 
societal and economic transformations that support 
sustainability. A range of societal actors need to support 
such sustainability transformations, and generating 
change often requires the ability to identify co-benefits, 
and depends on building alliances with those whose 
primary priorities differ from the issue at hand. Countries 
with capacities to support such alliances, also tend 
to be able to achieve more ambitious climate policies 
(Finnegan, 2022). For example, identifying co-benefits 
between reducing fossil fuel combustion and reliance, 
while increasing energy security, health benefits, and 
job creation can encourage otherwise combative policy-
makers to ally (Schmitz & Scoones, 2019). The growth of 
the solar industry in India (Chaudry et al., 2014) is a good 
example where identification of co-benefits proved to be 
an important prerequisite. 

Chapter 5 highlighted a number of ‘giants’ that could be 
engaged in smaller yet powerful alliances to help accelerate 
action for transformations. ‘Keystone actor’ companies, 
financial giants, central banks, and index providers are 
all in a position where their actions both can help change 
underlying financial and economic structures, incentives 
and norms, as well as induce domino-effects of actions 
on other economic actors through their influence. As we 
explored in Chapter 5, some of these shifts are already 

underway to certain extent. A key challenge will be for 
policy-makers and others to leverage this shift, and 
hold such giants accountable for their actions as well as 
inactions.

Phasing out
Transformative change is as much about the scaling of 
innovation as it is about letting go of older defective 
structures that reproduce inequities and unsustainability 
(Loorbach 2014; Olsson et al., 2014; Novalia et al., 2022). 
Policy-makers, financial institutions, and others can act 
in ways to support the destabilization and phaseout of 
unsustainable systems, and ensure that people are not 
left behind during such a change (Rinscheid et al., 2021; 
Turnheim & Geels 2012).  

Replace ineffective indicators
One key aspect of such a shift as also noted by the 
Dasgupta review (2021: p. 488), is the need to replace 
flawed indicators of development and sustainability with 
indicators that are better suited for our rapidly changing 
planet. Current indicators do not effectively account for the 
dependence between economic and human development on 
one hand, and a stable climate system and resilient biosphere 
on the other. Indicators for human well-being must 
acknowledge human pressures causing the transgression 
of planetary boundaries and other possible thresholds in 
important ecosystems (see Chapter 2). Only then will the 
indicators meaningfully capture the viability of human well-
being. Current indicators for macroeconomic performance 
which have proven ineffective in monitoring a livable planet, 
must be replaced. New indicators have to integrate the 
value of different forms of capital, including different forms 
of natural capital, which tends to be neglected in national 
accounting. Natural assets, including a livable biosphere, 
may not be relevantly nor meaningfully translated into 
monetary values, but these assets must still be the basis for 
decision-making by the use of dashboards of indicators that 
focus on monitoring slow changes, unexpected connections, 
and identifying possible thresholds that may trigger abrupt 
changes if crossed (Chapter 4). Financial actors must replace 
current ineffective ESG indicators with multidimensional 
risk measures to act as active stewards of the commons, 
recognize a wider set of Earth system processes, and develop 
impact accounting systems that will become core part of 
capital allocation decisions. 

Phasing out with dignity
Sometimes, “things have to die” in order for new solutions 
to emerge as part of systems change. This down-sloping 
and unmaking part of the X-curve is central in evolving 
theories about transformative change (Feola et al., 2021). 
The concept of “hospice” (sensu Andreotti et al., 2018) 
has been used to describe the capacities involved in the 
process of dismantling old and dysfunctional infrastructure 



54

and institutions in ways that do not leave people and 
communities behind. Ignoring the distributional aspects 
of transformative change could have detrimental effects, 
and eventually effectively block transformations towards 
sustainability. For example, workers in polluting and 
fossil-based industries (such as coal powerplants or in 
the mining sector) risk to not only lose their jobs and 
incomes as economies transition to a low-carbon economy, 
but also to see phaseouts of these industries as a threat 
to their identity (Olson-Hazboun, 2018; Abraham 2017; 
Hultman & Pulé, 2018). Identifying work opportunities 
and securing private and public investments that help these 
materialize in parallel to “phaseout” processes hence will 
be key. Several initiatives around the world are already 
creating such solutions in collaboration with governments 
and the financial sector. The Partnership for Action on 
Green Economy (PAGE) has recently supported the 
Mongolian banking sector to develop green and inclusive 
financial products and services in partnership with the UN 
Environment Programme Finance Initiative. In October 
2017, the Mongolian government established a Green 
Development Fund with the aim to apply sustainability to 
development financing and large-scale public investment 

projects. Since 2019, the Green Finance Corporation has 
started to provide green credits through three commercial 
banks.

Table 1 below offers a few examples of recent such phaseout 
initiatives. These examples also illustrate the government 
engagement needed, and the ability to involve many 
different sectors in the economy (including the financial 
sector) to create greater multiplier effects (sensu Deleide 
& Mazzucato, 2021). Most of the included examples are 
recent, and thus still debated. Some of these might even 
fail to reach their declared ambitions due to changing 
circumstances, or economic and political inertia. They do 
however, offer examples of phaseout initiatives that will be 
needed to complement ambitions to “scale up” financial 
innovations for sustainability. 

Largely, all issues we have elaborated in this report – such 
as deforestation, land use change, the depletion of marine 
systems, the loss of biodiversity – illustrate the need for 
the phaseout of harmful activities. Such phaseouts include 
the private and public investments that undermine the 
resilience of people and planet (Chapter 2); unresponsive 

Example of phase-out Financial, economic and governance dimensions

Just Energy Transition 
Partnership, 2021- (JETP, 
South Africa)

JETP is one of many 
outcomes of COP26 in 
Glasgow (2021) and is 
designed to help achieve 
the lower bound of South 
Africa’s emissions targets 
under the Paris Agreement. 

JETP includes the early retirement of coal plants, support for coal-
dependent regions, and investments in cleaner energy sources. The 
phaseout of coal is estimated to put 120,000 jobs at risk. However, the 
energy transition will also require new energy sources and thus new 
jobs. The United States, Britain, France, Germany, and the European 
Union has promised to provide $8.5 billion in grants and cheap loans 
over the next five years support the phaseout and job creation (Ray, 
2021). There are tensions currently, however, about how to distribute 
these funds. Governments will need to be able to manage these evolving 
distributional conflicts (Kumleben, 2021).

Amazon Soy 
Moratorium, 2004-2012 
(Brazil)

The so-called “Amazon 
soy Moratorium” in Brazil 
during the years 2004-
2012 led to the rapid and 
84% decrease in the rate of 
deforestation.

The combined effects of more stringent national legislation, increased 
government capacities, international partnerships, and consumer 
pressure led to visible improvements on deforestation risks in the 
Brazilian Amazon. Restrictions to access to credit, and new rules for 
municipal subsidies to economic sectors with high deforestation-
risk played a key role. A phase-out of deforestation-prone economic 
activities, to new and socially inclusive business models that support 
regenerative farming practices, reforestation and job opportunities, 
will require investments (based on Nepstad et al., 2014; Heilmayr et al., 
2020; Nobre & Nobre, 2020).

Pandemic prevention in 
the meat industry, 2022-

Emerging infectious 
diseases pose a major 
threat to human and 
animal health all over 
the world. Investor 
engagements (such as those 
led by the FAIRR Initiative) 
that focus on industries 
where such risks may be 
amplified, offer important 
lessons for the future.

Climate and environmental changes, and the way animal agriculture 
is conducted in many parts of the world, amplify the risks of novel 
emerging infectious diseases to evolve. Reducing such risks will require 
the disassembling of agricultural practices associated with deforestation 
and intensive animal production such as crowded conditions and the 
overuse of antibiotics. Improved transparency and disclosure, together 
with active investor engagement could help companies change their 
practices and reduce such disease risks (based on FAIRR, 2022; Galaz et 
al., 2022).

Table 1 | Recent examples of phase-out, including financial, economic and governance.
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policies that increase inequality (Chapter 3); defective 
indicators of human development, macroeconomic 
performance, and “sustainable” investments (Chapter 4); 
the inability of key players in our globalized economies 
to properly account for and act on systemic risks created 
by a new planetary reality (Chapter 5); and norms and 
behavioral patterns that result in the amplification of 
social and planetary damage (Chapter 6). Hence, the 
examples presented here should be viewed as an important 
component of policies aiming to stimulate transformations.

Accelerated investor action for 
resilience
Phasing out needs to be matched with investments 
towards a new direction. As mentioned in Chapter 1, 
the growing interest for climate-friendly and sustainable 
investments has grown considerably over time in the last 
years. However, accelerating investments for resilience for 
both people and planet also need to be directed towards 
activities that help both people, ecosystems and the 
biosphere as a whole to cope with a changing planetary 
reality. Additionally, the gap between investment needs and 
actual investments, is considerable. Recent assessments 
show that yearly total investments need to increase by 
10 to 29 times in sectors like agriculture, forestry, and 
other land use by the year 2030 to be able to achieve 
the climate mitigation goals of the Paris Agreement 
(Kreibiehl et al., 2022). Securing financing for resilience of 
communities and important ecosystems has also proven 
particularly challenging in many parts of the world since 
such investments require a longer-term time horizon (i.e. 
decades) than investors normally operate on (Kreibiehl et 
al., 2022). 

As the World Bank notes, these financing needs can be 
delivered through private capital toward commercially 
viable projects, but some will require public finance 
support, especially in low-income countries (Voegele 
& Puliti, 2022). Those laying the groundwork for such 
accelerated investments in resilience need to consider 
not only total volumes of investments, however, but also 
the need for investors and financial actors to 1) integrate 
biosphere stewardship with equity, 2) to act in ways 
that enable others, and 3) to help change constraining 
structures. 

Promoting biosphere stewardship while 
tackling inequality
Inequality is a central aspect of planetary change. Not only 
is the creation of such changes on our living planet a result 
of inequalities, but their risks and damaging impacts will 
disproportionally affect the most vulnerable (see Chapter 
3). The rise in global inequality, the effects of the pandemic, 
and growing stresses on public finances and debt in poor 
countries makes the need to tackle growing inequalities 

even more important. The financial sector therefore, has a 
responsibility to make sure that investments and actions 
integrate biosphere stewardship with equity concerns. As 
an example, while climate finance plays a critical role in 
enabling a transition to a climate-resilient economy in 
climate vulnerable regions like Africa, using green debt to 
mobilize funds can also exacerbate the African debt crisis. 
Climate induced disasters and macro-economic volatility 
could, for example, result in growing sovereign debt and 
growing inequalities as countries struggle to repay their 
debts (Dube, 2022: p. 33-35). Box 8 expands on how this 
principle to combine biosphere stewardship ambitions 
with equity dimensions applies to a growing ocean 
economy. The recommendations provided here illustrate 
the need to promote investments for biosphere stewardship 
in all sectors of the economy through cross-sectoral 
collaboration, local engagements, and financial innovation. 

Enabling others
As explored in several parts of this report (e.g. Chapter 2, 
Chapter 5), pension funds, private equity firms, commercial 
banks, multilateral development banks, insurance 
companies, financial regulators, and central banks all have 
agency, and hence a responsibility to contribute to a shift 
towards a safe and just future for all. Furthermore, many 
of these actors have the ability to enable others to act as 
biosphere stewards. Chapter 5 elaborated the influence 
of large institutional investors. Government, private and 
civil society collaborations with such influential financial 
actors could lead to benign domino-effects as investments 
and policies upscale and diffuse across sectors and regions. 
As noted in Chapter 2, investors can use their influence as 
owners in multiple ways to contribute to systemic changes. 
Investors can help others reconceptualize financial risk and 
corporate performance in ways that are more apt for a new 
planetary reality (Chapter 4). Investors can also use their 
influence to change company policies in ways that help 
eliminate harm to people and planet (e.g. through stricter 
corporate human rights and deforestation policies).

Globalization and connectivity can also support networks 
of innovators and financial change-makers to share insights 
faster, and mobilize collectively to push for changes 
in malfunctioning institutions (Brodie Rudolph et al., 
2020). Technological advances (in for example satellite 
technologies, mobile technologies, and sensors), growing 
access to fine-grained ecological and climate data, and 
increasingly sophisticated analytical models based on 
artificial intelligence could drastically improve the financial 
sectors’ access to actionable information about natural 
capital (e.g. SEEA Explorer, n.d.) and evolving material 
financial risks (Spatial Finance Initiative, 2021). Combining 
such improved tools with an explicit ambition to promote 
sustainable economies could increase the abilities of financial 
institutions and investors to be a powerful force of change.
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A new oceanic investment paradigm is needed, which 
clearly acknowledges that investing in marine and coastal 
natural capital is vital for long-term social and economic 
well-being and development. Achieving widespread 
adoption of this new paradigm requires policies and 
financial mechanisms tailored to catalyze action at scale, 
and government and businesses to adopt full costing 
of environmental externalities and natural capital 
accounting (Dasgupta, 2021). Emerging tools are already 
enabling investors to measure coastal risk and investment 
opportunities where nature-based solutions (such as 
mangrove restoration) provide resilience benefits.

Investors need clear guidelines
Investors also need clear guidelines on how to redirect 
investments towards sustainable blue economy projects 
and activities. General principles like ‘The Sustainable 
Blue Economy Finance Principles’ provide broad 
guardrails. Ongoing work to develop taxonomies for 
blue investments will equip financial institutions with 
more comprehensive classification systems that can guide 
what ocean economy investments are sustainable and 
which are not. The finance sector also needs to adopt 
better approaches to assessing complex and long-term 
risks across the global blue economy, using science-based 
methods. For example, recent assessments suggest that a 
business-as-usual trajectory will entail great risks to ocean 
economy sectors, with a cost potentially reaching up to 
US$8.4 trillion over the next 15 years.

Emerging financial tools 
“Blue bonds”, that is financial instruments that are 
designed to support marine protection and stewardship, 
have emerged in recent years. While they represent only 
a small portion of financial flows, they are beginning 

Box 8. Creating an Equitable and Sustainable Ocean Economy

to show promise at scale. For example, the recently 
announced Belize Blue Bond involves a US$364 million 
financial transaction with the Government of Belize 
that will enable the country to reduce its debt burden 
and generate an estimated US$180 million for marine 
conservation, strengthening fisheries governance, and 
establishing a regulatory framework for coastal blue 
carbon projects. It has also increased Belize’s credit 
rating. Critically, however, such investments need to be 
infused with the active engagement of local communities, 
and incorporate clear social-ecological monitoring and 
evaluation programs. There is also great promise and 
inspiration to be drawn from a growing number of novel 
social enterprises that are promoting financial inclusion, 
and which are underpinned by co-designed traceability 
and data platforms, fair and transparent supply chains, and 
community cohesion and entrepreneurship. 

Alliances for transformation
Clearly, a shift towards a sustainable and equitable 
ocean economy requires long-term commitments 
of coalitions for change that include local actors, 
grassroots organizations, national and international non-
governmental organizations, national governments, private 
finance and insurance sectors as well as asset managers, 
and international financial institutions.

This is a contribution from the webinar “An Equitable 
and Sustainable Ocean Economy: The role of finance in 

mitigating risk and building resilience” organized on 16th  
of March, 2022, by the Global Resilience Partnership, and 

The Ocean Risk and Resilience Action Alliance.

Helping to change restraining structures 
and defective indicators
Enabling others is only one part of the solution as investors, 
corporations, policy-makers, and civil society strive to 
accelerate investments for resilience. Such investments can 
also be designed in ways that not only increase access to 
capital, but also contribute to deeper structural changes in 
norms, institutions, and indicators that have proved unfit 
for a changing planetary reality (Chapter 3). 

Insurance companies, investors, and local governments have 
for example, taken important steps in mobilizing investments 
to help build the resilience of climate fragile cities. This 
includes the restoration of ecosystems (such as mangroves 
that provide high flood reduction benefits), contributing to 
enhanced resilience planning, improving credit ratings for 
the cities involved, and combined ecological and social co-
benefits (Sasson et al., 2021: p. 13-15). 

The recent rise in food insecurity in many parts of the 
world brings to light the need to transform food systems, 
especially in the world’s most vulnerable and fragile 
regions. Investments, financial innovation (such as 
agricultural resilience bonds), and loan covenants can all 
play an important role in mobilizing resources and help 
shift economies away from unsound corporate practices 
(Queiroz et al., 2021). 

The Belize Blue Fund mentioned in Box 8 for example, 
not only leads to increased funds for marine conservation, 
but also helps reduce the Belize’s debt burden and increase 
its credit rating. Investors can engage in various ways 
to help address the lack of transparency and structural 
inequalities created by the extensive use of tax havens and 
secrecy jurisdictions by corporations in sectors that erode 
natural capital and the biosphere (Chapter 3). The use of 
new indicators such as Gross Ecosystem Product (GEP) 
by investors could not only attract public and private 
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investments in the protection and stewardship of natural 
capital, but also help shift investors and policy-makers 
away from simplistic economic metrics that have proven 
damaging for the resilience of both people and planet 
(Chapter 4, see also Daily, 2021). Accelerated investments 
hence can do more than just increase sustainable finance 
flows. They can, and should, also help replace structures 
and indicators that restrain the emergence of better 
alternatives. 

Act with urgency and speed
Our planet has changed profoundly in the last 50 years 
since the Stockholm Conference 1972 (Chapter 1). The 
prospects for a just and safe future for all look bleaker 
today in many ways. But the science, innovation, and 
action-based experience in trying to tackle these challenges 
have improved in astounding ways as well. Powerful 
partnerships, experimentation, and strategic initiatives 
between investors, financial regulators, governments, 
the private sector and civil society, need to address all 
dimensions of the identified transformative capacities. 

The science is overwhelmingly clear: we need to act with 
urgency and speed to secure a safe and just future for all 
on a thriving planet. It is – as the slogan for Stockholm+50 
notes – both our opportunity, and our responsibility.    



58

References 

Abraham, J. (2017). Just Transitions for the Miners: Labor En-
vironmentalism in the Ruhr and Appalachian Coalfields. New 
Political Science, 39(2), 218–240. https://doi.org/10.1080/0739314
8.2017.1301313

ACPR. (2021). A first assessment of financial risks stemming from 
climate change: The main results of the 2020 climate pilot exer-
cise (Analyses et Synthèses No. 122–2021). Autorité de contrôle 
prudentiel et de résolution, Banque de France. https://acpr.ban-
que-france.fr/sites/default/files/medias/documents/20210602_as_
exercice_pilote_english.pdf

Adams, C. A., Alhamood, A., He, X., Tian, J., Wang, L., & Wang, 
Y. (2021). The double-materiality concept: Application and issues. 
Global Reporting Initiative. https://researchbank.swinburne.edu.
au/file/23c31bbe-27c4-43e9-9422-d6b5f2dfcde9/1/griwhitepa-
per-publications.pdf

Adger, W. N., Kelly, P. M., Alexandra Winkels, Huy, L. Q., & 
Locke, C. (2002). Migration, Remittances, Livelihood Trajectories, 
and Social Resilience. AMBIO: A Journal of the Human Environ-
ment, 31(4), 358–366. https://doi.org/10.1579/0044-7447-31.4.358

Agarwala, M., Burke, M., Klusak, P., Kraemer, M., and Volz, U. 
(2022). Nature loss and sovereign credit ratings. Finance for Bio-
diversity, SOAS University of London and Cambridge University. 
(forthcoming)

Aguiar, A. P. D., Collste, D., Harmáčková, Z. V., Pereira, L., Se-
lomane, O., Galafassi, D., Van Vuuren, D., & Van Der Leeuw, S. 
(2020). Co-designing global target-seeking scenarios: A cross-
scale participatory process for capturing multiple perspectives 
on pathways to sustainability. Global Environmental Change, 65, 
102198. https://doi.org/10.1016/j.gloenvcha.2020.102198

Albertin, G., Yontcheva, B., Devlin, D., Devine, H., Gerard, 
M., Beer, S., Jankulov Suljagic, I., & Thakoor, V. V. (2021). Tax 
Avoidance in Sub-Saharan Africa’s Mining Sector (Departmental 
Paper No. 2021/022). International Monetary Fund. https://www.
imf.org/en/Publications/Departmental-Papers-Policy-Papers/
Issues/2021/09/27/Tax-Avoidance-in-Sub-Saharan-Africas-Min-
ing-Sector-464850

Aleksandrowicz, L., Green, R., Joy, E. J. M., Smith, P., & Haines, A. 
(2016). The Impacts of Dietary Change on Greenhouse Gas Emis-
sions, Land Use, Water Use, and Health: A Systematic Review. 
PLOS ONE, 11(11), e0165797. https://doi.org/10.1371/journal.
pone.0165797

Alimi, Y., Bernstein, A., Epstein, J., Espinal, M., Kakkar, M., 
Kochevar, D., & Werneck, G. (2021). Report of the Scientific Task 
Force on Preventing Pandemics. Harvard Global Health Institute 
and the Center for Climate, Health, and the Global Environment 
at Harvard T.H. Chan School of Public Health. https://cdn1.sph.
harvard.edu/wp-content/uploads/sites/2343/2021/08/Preventing-
PandemicsAug2021.pdf

Allen, T., Murray, K. A., Zambrana-Torrelio, C., Morse, S. S., 
Rondinini, C., Di Marco, M., Breit, N., Olival, K. J., & Daszak, 
P. (2017). Global hotspots and correlates of emerging zoonot-
ic diseases. Nature Communications, 8(1), 1124. https://doi.
org/10.1038/s41467-017-00923-8

Alogoskoufis, S., Dunz, N., Emambakhsh, T., Hennig, T., Kai-
jser, M., Kouratzoglou, C., Muñoz, M. A., Parisi, L., & Salleo, 
C. (2021). ECB economy-wide climate stress test: Methodology 
and results (Occasional Paper Series No. 281). European Cen-
tral Bank. https://www.ecb.europa.eu/pub/pdf/scpops/ecb.
op281~05a7735b1c.en.pdf

Ameli, N., Drummond, P., Bisaro, A., Grubb, M., & Chenet, H. 
(2020). Climate finance and disclosure for institutional investors: 
Why transparency is not enough. Climatic Change, 160(4), 565–
589. https://doi.org/10.1007/s10584-019-02542-2

Ameli, N., Kothari, S., & Grubb, M. (2021). Misplaced expecta-
tions from climate disclosure initiatives. Nature Climate Change, 
11(11), 917–924. https://doi.org/10.1038/s41558-021-01174-8

Anderson, B., Böhmelt, T., & Ward, H. (2017). Public opinion and 
environmental policy output: A cross-national analysis of energy 
policies in Europe. Environmental Research Letters, 12, 114011. 
https://doi.org/10.1088/1748-9326/aa8f80

Andreotti, V., Stein, S., Sutherland, A., Pashby, K. L., Susa, R., & 
Amsler, S. (2018). Mobilising different conversations about global 
justice in education: Toward alternative futures in uncertain times. 
Policy & Practice : A Development Education Review, 26, 9–41.

Andrew, T. (2022, March 7). SPDJI and Morningstar follow MSCI 
in removing Russian securities. ETF Stream. https://www.etf-
stream.com/news/spdji-and-morningstar-follow-msci-in-remov-
ing-russian-securities/

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

Arthur, W. B. (2011). The Nature of Technology: What It Is and 
How It Evolves. Free Press.

Astrup, R., Bernier, P. Y., Genet, H., Lutz, D. A., & Bright, R. M. 
(2018). A sensible climate solution for the boreal forest. Nature 
Climate Change, 8(1), 11–12. https://doi.org/10.1038/s41558-017-
0043-3

Axelrod, R. (1986). An Evolutionary Approach to Norms. Amer-
ican Political Science Review, 80(4), 1095–1111. https://doi.
org/10.2307/1960858

Azar, J., Duro, M., Kadach, I., & Ormazabal, G. (2021). The Big 
Three and corporate carbon emissions around the world. Journal 
of Financial Economics, 142(2), 674–696. https://doi.org/10.1016/j.
jfineco.2021.05.007

Azar, J., Schmalz, M. C., & Tecu, I. (2018). Anticompetitive Effects 
of Common Ownership: Anticompetitive Effects of Common 
Ownership. The Journal of Finance, 73(4), 1513–1565. https://doi.
org/10.1111/jofi.12698

Azizuddin, K. (2021, March 23). ESG data market ‘fertile ground 
for potential conflicts of interest’, says European regulator. Re-
sponsible Investor. Responsible Investor. https://www.respon-
sible-investor.com/esg-data-market-fertile-ground-for-poten-
tial-conflicts-of-interest-says-european-regulator/

https://doi.org/10.1080/07393148.2017.1301313
https://doi.org/10.1080/07393148.2017.1301313
https://acpr.banque-france.fr/sites/default/files/medias/documents/20210602_as_exercice_pilote_english.pdf
https://acpr.banque-france.fr/sites/default/files/medias/documents/20210602_as_exercice_pilote_english.pdf
https://acpr.banque-france.fr/sites/default/files/medias/documents/20210602_as_exercice_pilote_english.pdf
https://researchbank.swinburne.edu.au/file/23c31bbe-27c4-43e9-9422-d6b5f2dfcde9/1/griwhitepaper-publications.pdf
https://researchbank.swinburne.edu.au/file/23c31bbe-27c4-43e9-9422-d6b5f2dfcde9/1/griwhitepaper-publications.pdf
https://researchbank.swinburne.edu.au/file/23c31bbe-27c4-43e9-9422-d6b5f2dfcde9/1/griwhitepaper-publications.pdf
https://doi.org/10.1579/0044-7447-31.4.358
https://doi.org/10.1016/j.gloenvcha.2020.102198
https://www.imf.org/en/Publications/Departmental-Papers-Policy-Papers/Issues/2021/09/27/Tax-Avoidance-in-Sub-Saharan-Africas-Mining-Sector-464850
https://www.imf.org/en/Publications/Departmental-Papers-Policy-Papers/Issues/2021/09/27/Tax-Avoidance-in-Sub-Saharan-Africas-Mining-Sector-464850
https://www.imf.org/en/Publications/Departmental-Papers-Policy-Papers/Issues/2021/09/27/Tax-Avoidance-in-Sub-Saharan-Africas-Mining-Sector-464850
https://www.imf.org/en/Publications/Departmental-Papers-Policy-Papers/Issues/2021/09/27/Tax-Avoidance-in-Sub-Saharan-Africas-Mining-Sector-464850
https://doi.org/10.1371/journal.pone.0165797
https://doi.org/10.1371/journal.pone.0165797
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/2343/2021/08/PreventingPandemicsAug2021.pdf
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/2343/2021/08/PreventingPandemicsAug2021.pdf
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/2343/2021/08/PreventingPandemicsAug2021.pdf
https://doi.org/10.1038/s41467-017-00923-8
https://doi.org/10.1038/s41467-017-00923-8
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281~05a7735b1c.en.pdf
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281~05a7735b1c.en.pdf
https://doi.org/10.1007/s10584-019-02542-2
https://doi.org/10.1038/s41558-021-01174-8
https://doi.org/10.1088/1748-9326/aa8f80
https://www.etfstream.com/news/spdji-and-morningstar-follow-msci-in-removing-russian-securities/
https://www.etfstream.com/news/spdji-and-morningstar-follow-msci-in-removing-russian-securities/
https://www.etfstream.com/news/spdji-and-morningstar-follow-msci-in-removing-russian-securities/
https://doi.org/10.1126/science.abc9697
https://doi.org/10.1126/science.abc9697
https://doi.org/10.1038/s41558-017-0043-3
https://doi.org/10.1038/s41558-017-0043-3
https://doi.org/10.2307/1960858
https://doi.org/10.2307/1960858
https://doi.org/10.1016/j.jfineco.2021.05.007
https://doi.org/10.1016/j.jfineco.2021.05.007
https://doi.org/10.1111/jofi.12698
https://doi.org/10.1111/jofi.12698
https://www.responsible-investor.com/esg-data-market-fertile-ground-for-potential-conflicts-of-interest-says-european-regulator/
https://www.responsible-investor.com/esg-data-market-fertile-ground-for-potential-conflicts-of-interest-says-european-regulator/
https://www.responsible-investor.com/esg-data-market-fertile-ground-for-potential-conflicts-of-interest-says-european-regulator/


59

Bailey, A. (2020, November 9). The time to push ahead on tack-
ling climate change—Speech by Andrew Bailey. Bank of England. 
https://www.bankofengland.co.uk/speech/2020/andrew-bai-
ley-speech-corporation-of-london-green-horizon-summit

Baines, J., & Hager, S. B. (2022). From Passive Owners to Planet 
Savers? Asset Managers, Carbon Majors and the Limits of Sustaina-
ble Finance (Working Paper No. 2022–04). City Political Economy 
Research Centre.

Bank of England. (2021a). Options for greening the Bank of 
England’s Corporate Bond Purchase Scheme (Greening Mon-
etary Policy) [Discussion Paper]. Bank of England. https://
www.bankofengland.co.uk/-/media/boe/files/paper/2021/
options-for-greening-the-bank-of-englands-corporate-bond-
purchase-scheme-discussion-paper.pdf?la=en&hash=9BEA669A-
D3EC4B12D000B30078E4BE8ABD2CC5C1

Bank of England. (2021b). Guidance for participants of the 2021 
Biennial Exploratory Scenario: Financial risks from climate change. 
Bank of England. https://www.bankofengland.co.uk/-/media/boe/
files/stress-testing/2021/the-2021-biennial-exploratory-scenar-
io-on-the-financial-risks-from-climate-change.pdf

Bank of England. (2021c). Key elements of the 2021 Bienni-
al Exploratory Scenario: Financial risks from climate change. 
https://www.bankofengland.co.uk/stress-testing/2021/key-ele-
ments-2021-biennial-exploratory-scenario-financial-risks-cli-
mate-change

Bardi, A., & Goodwin, R. (2011). The Dual Route to Value 
Change: Individual Processes and Cultural Moderators. Jour-
nal of Cross-Cultural Psychology, 42(2), 271–287. https://doi.
org/10.1177/0022022110396916

Barkawi, A., & Zadek, S. (2021). Governing Finance for Sustainable 
Prosperity [CEP Discussion Note]. Council on Economic Policies. 
https://www.cepweb.org/wp-content/uploads/2021/04/Barka-
wi-and-Zadek-2021--Governing-Finance-for-Sustainable-Pros-
perity.pdf

Bar-On, Y. M., Phillips, R., & Milo, R. (2018). The biomass distri-
bution on Earth. Proceedings of the National Academy of Sciences, 
115(25), 6506–6511. https://doi.org/10.1073/pnas.1711842115

Barrett, S., Dasgupta, A., Dasgupta, P., Adger, W. N., Anderies, J., 
van den Bergh, J., Bledsoe, C., Bongaarts, J., Carpenter, S., Chapin, 
F. S., Crépin, A.-S., Daily, G., Ehrlich, P., Folke, C., Kautsky, N., 
Lambin, E. F., Levin, S. A., Mäler, K.-G., Naylor, R., … Wilen, J. 
(2020). Social dimensions of fertility behavior and consumption 
patterns in the Anthropocene. Proceedings of the National Acad-
emy of Sciences, 117(12), 6300–6307. https://doi.org/10.1073/
pnas.1909857117

Barton, J. R., & Gutiérrez-Antinopai, F. (2020). Towards a Visual 
Typology of Sustainability and Sustainable Development. Sustain-
ability, 12(19), 7935. https://doi.org/10.3390/su12197935

Battiston, S., Mandel, A., Monasterolo, I., Schütze, F., & Visentin, 
G. (2017). A climate stress-test of the financial system. Nature Cli-
mate Change, 7(4), 283–288. https://doi.org/10.1038/nclimate3255

Bebchuk, L., & Hirst, S. (2019). The Specter of the Giant Three. 
Boston University Law Review, 99, 721–741.

BEIS. (2019). Green Finance Strategy: Transforming Finance for 
a Greener Future. HM Government. https://assets.publishing.
service.gov.uk/government/uploads/system/uploads/attachment_
data/file/813656/190701_BEIS_Green_Finance_Strategy_Accessi-
ble_PDF_FINAL.pdf

Beiser-McGrath, L. F., & Bernauer, T. (2019). Could revenue re-
cycling make effective carbon taxation politically feasible? Science 
Advances, 5(9), eaax3323. https://doi.org/10.1126/sciadv.aax3323

Belhabib, D., & Le Billon, P. (2020). Editorial: Illegal Fishing as a 
Trans-National Crime. Frontiers in Marine Science, 7, 162. https://
doi.org/10.3389/fmars.2020.00162

Béné, C., Fanzo, J., Haddad, L., Hawkes, C., Caron, P., Vermeulen, 
S., Herrero, M., & Oosterveer, P. (2020). Five priorities to opera-
tionalize the EAT–Lancet Commission report. Nature Food, 1(8), 
457–459. https://doi.org/10.1038/s43016-020-0136-4

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 Anthro-
pocene. Frontiers in Ecology and the Environment, 14(8), 441–448. 
https://doi.org/10.1002/fee.1309

Berg, F., Kölbel, J. F., Pavlova, A., & Rigobon, R. (2021). ESG 
Confusion and Stock Returns: Tackling the Problem of Noise. SSRN 
Electronic Journal. https://doi.org/10.2139/ssrn.3941514

Bergquist, M., Nilsson, A., Harring, N., & Jagers, S. (2021). De-
terminants for Accepting Climate Change Mitigation Policies: A 
Meta-Analysis [Preprint]. In Review. https://doi.org/10.21203/
rs.3.rs-333840/v1

Bernstein, S., & Hoffmann, M. (2018). The politics of decarbon-
ization and the catalytic impact of subnational climate experi-
ments. Policy Sciences, 51(2), 189–211. https://doi.org/10.1007/
s11077-018-9314-8

Biermann, F., Bai, X., Bondre, N., Broadgate, W., Arthur Chen, C.-
T., Dube, O. P., Erisman, J. W., Glaser, M., van der Hel, S., Lemos, 
M. C., Seitzinger, S., & Seto, K. C. (2016). Down to Earth: Con-
textualizing the Anthropocene. Global Environmental Change, 39, 
341–350. https://doi.org/10.1016/j.gloenvcha.2015.11.004

Biggs, R., Kizito, F., Adjonou, K. , Ahmed, M. T., Blanchard, R., 
Coetzer, K., Handa, C. O., Dickens, C., Hamann, M., O’Farrell, P., 
Kellner, K., Reyers, B., Matose, F., Omar, K., Sonkoue, J-F., Terer, 
T., Vanhove, M., Sitas, N., Abrahams, B., Lazarova, T. & Pereira, L. 
(2018). Current and future interactions between nature and soci-
ety. In: Archer, E., Dziba, L., Mulongoy, K. J., Maola, A. & Walters, 
M.  (Eds.), The IPBES regional assessment report on biodiversity 
and ecosystem services for Africa. (pp. 297-352). Bonn, Germany: 
Secretariat of the Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services.

Biggs, R., Schlüter, M., Biggs, D., Bohensky, E. L., BurnSilver, 
S., Cundill, G., Dakos, V., Daw, T. M., Evans, L. S., Kotschy, K., 
Leitch, A. M., Meek, C., Quinlan, A., Raudsepp-Hearne, C., 
Robards, M. D., Schoon, M. L., Schultz, L., & West, P. C. (2012). 
Toward Principles for Enhancing the Resilience of Ecosystem Ser-
vices. Annual Review of Environment and Resources, 37, 421–448. 
https://doi.org/10.1146/annurev-environ-051211-123836

Biggs, R., Schlüter, M., & Schoon, M. L. (2015). Principles for 
Building Resilience: Sustaining Ecosystem Services in Social–Ecolog-
ical Systems. Cambridge University Press. https://doi.org/10.1017/
CBO9781316014240

Biggs, R., Vos, A. de, Preiser, R., Clements, H., Maciejewski, K., & 
Schlüter, M. (Eds.). (2021). The Routledge Handbook of Research 
Methods for Social-Ecological Systems. Routledge. https://doi.
org/10.4324/9781003021339

https://www.bankofengland.co.uk/speech/2020/andrew-bailey-speech-corporation-of-london-green-horizon-summit
https://www.bankofengland.co.uk/speech/2020/andrew-bailey-speech-corporation-of-london-green-horizon-summit
https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/options-for-greening-the-bank-of-englands-corporate-bond-purchase-scheme-discussion-paper.pdf?la=en&hash=9BEA669AD3EC4B12D000B30078E4BE8ABD2CC5C1
https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/options-for-greening-the-bank-of-englands-corporate-bond-purchase-scheme-discussion-paper.pdf?la=en&hash=9BEA669AD3EC4B12D000B30078E4BE8ABD2CC5C1
https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/options-for-greening-the-bank-of-englands-corporate-bond-purchase-scheme-discussion-paper.pdf?la=en&hash=9BEA669AD3EC4B12D000B30078E4BE8ABD2CC5C1
https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/options-for-greening-the-bank-of-englands-corporate-bond-purchase-scheme-discussion-paper.pdf?la=en&hash=9BEA669AD3EC4B12D000B30078E4BE8ABD2CC5C1
https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/options-for-greening-the-bank-of-englands-corporate-bond-purchase-scheme-discussion-paper.pdf?la=en&hash=9BEA669AD3EC4B12D000B30078E4BE8ABD2CC5C1
https://www.bankofengland.co.uk/-/media/boe/files/stress-testing/2021/the-2021-biennial-exploratory-scenario-on-the-financial-risks-from-climate-change.pdf
https://www.bankofengland.co.uk/-/media/boe/files/stress-testing/2021/the-2021-biennial-exploratory-scenario-on-the-financial-risks-from-climate-change.pdf
https://www.bankofengland.co.uk/-/media/boe/files/stress-testing/2021/the-2021-biennial-exploratory-scenario-on-the-financial-risks-from-climate-change.pdf
https://www.bankofengland.co.uk/stress-testing/2021/key-elements-2021-biennial-exploratory-scenario-financial-risks-climate-change
https://www.bankofengland.co.uk/stress-testing/2021/key-elements-2021-biennial-exploratory-scenario-financial-risks-climate-change
https://www.bankofengland.co.uk/stress-testing/2021/key-elements-2021-biennial-exploratory-scenario-financial-risks-climate-change
https://doi.org/10.1177/0022022110396916
https://doi.org/10.1177/0022022110396916
https://www.cepweb.org/wp-content/uploads/2021/04/Barkawi-and-Zadek-2021--Governing-Finance-for-Sustainable-Prosperity.pdf
https://www.cepweb.org/wp-content/uploads/2021/04/Barkawi-and-Zadek-2021--Governing-Finance-for-Sustainable-Prosperity.pdf
https://www.cepweb.org/wp-content/uploads/2021/04/Barkawi-and-Zadek-2021--Governing-Finance-for-Sustainable-Prosperity.pdf
https://doi.org/10.1073/pnas.1711842115
https://doi.org/10.1073/pnas.1909857117
https://doi.org/10.1073/pnas.1909857117
https://doi.org/10.3390/su12197935
https://doi.org/10.1038/nclimate3255
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/813656/190701_BEIS_Green_Finance_Strategy_Accessible_PDF_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/813656/190701_BEIS_Green_Finance_Strategy_Accessible_PDF_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/813656/190701_BEIS_Green_Finance_Strategy_Accessible_PDF_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/813656/190701_BEIS_Green_Finance_Strategy_Accessible_PDF_FINAL.pdf
https://doi.org/10.1126/sciadv.aax3323
https://doi.org/10.3389/fmars.2020.00162
https://doi.org/10.3389/fmars.2020.00162
https://doi.org/10.1038/s43016-020-0136-4
https://doi.org/10.1002/fee.1309
https://doi.org/10.2139/ssrn.3941514
https://doi.org/10.21203/rs.3.rs-333840/v1
https://doi.org/10.21203/rs.3.rs-333840/v1
https://doi.org/10.1007/s11077-018-9314-8
https://doi.org/10.1007/s11077-018-9314-8
https://doi.org/10.1016/j.gloenvcha.2015.11.004
https://doi.org/10.1146/annurev-environ-051211-123836
https://doi.org/10.1017/CBO9781316014240
https://doi.org/10.1017/CBO9781316014240
https://doi.org/10.4324/9781003021339
https://doi.org/10.4324/9781003021339


60

BlackRock. (2022). Climate risk and the global energy transition 
(Investment Stewardship). BlackRock. https://www.blackrock.
com/corporate/literature/publication/blk-commentary-cli-
mate-risk-and-energy-transition.pdf

Blasiak, R., Jouffray, J.-B., Wabnitz, C. C. C., Sundström, E., & 
Österblom, H. (2018). Corporate control and global governance 
of marine genetic resources. Science Advances, 4(6), eaar5237. 
https://doi.org/10.1126/sciadv.aar5237

Blasiak, R., Wynberg, R., Grorud-Colvert, K., Thambisetty, S., 
Bandarra, N. M., Canário, A. V. M., da Silva, J., Duarte, C. M., 
Jaspars, M., Rogers, A., Sink, K., & Wabnitz, C. C. C. (2020). The 
ocean genome and future prospects for conservation and equity. 
Nature Sustainability, 3(8), 588–596. https://doi.org/10.1038/
s41893-020-0522-9

Bloomberg Intelligence. (2021, February 23). ESG assets may hit 
$53 trillion by 2025, a third of global AUM. Bloomberg Profession-
al Services. https://www.bloomberg.com/professional/blog/esg-as-
sets-may-hit-53-trillion-by-2025-a-third-of-global-aum/

Bolton, P., Despres, M., Pereira da Silva, L. A., Svartzman, R., & 
Samama, F. (2020). The green swan: Central banking and financial 
stability in the age of climate change. Bank for International Settle-
ments and Banque de France. https://www.bis.org/publ/othp31.
pdf

Bouman, T., & Steg, L. (2019). Motivating Society-wide Pro-en-
vironmental Change. One Earth, 1(1), 27–30. https://doi.
org/10.1016/j.oneear.2019.08.002

Bouman, T., Steg, L., & Perlaviciute, G. (2021). From values to cli-
mate action. Current Opinion in Psychology, 42, 102–107. https://
doi.org/10.1016/j.copsyc.2021.04.010

Bowen, K. J., Cradock-Henry, N. A., Koch, F., Patterson, J., Häy-
hä, T., Vogt, J., & Barbi, F. (2017). Implementing the “Sustainable 
Development Goals”: Towards addressing three key governance 
challenges—collective action, trade-offs, and accountability. 
Current Opinion in Environmental Sustainability, 26–27, 90–96. 
https://doi.org/10.1016/j.cosust.2017.05.002

Brainard, L. (2021, February 18). The Role of Financial Institu-
tions in Tackling the Challenges of Climate Change. Board of Gov-
ernors of the Federal Reserve System. https://www.federalreserve.
gov/newsevents/speech/brainard20210218a.htm

Brand-Correa, L., Brook, A., Büchs, M., Meier, P., Naik, Y., & 
O’Neill, D. W. (2022). Economics for people and planet—Moving 
beyond the neoclassical paradigm. The Lancet Planetary Health, 
6(4), e371–e379. https://doi.org/10.1016/S2542-5196(22)00063-8

Braun, B. (2016). From performativity to political economy: Index 
investing, ETFs and asset manager capitalism. New Political Econ-
omy, 21(3), 257–273. https://doi.org/10.1080/13563467.2016.109
4045

Braun, B. (2021). Asset Manager Capitalism as a Corporate Gov-
ernance Regime. In J. S. Hacker, A. Hertel-Fernandz, P. Pierson, 
& K. Thelen (Eds.), American Political Economy: Politics, Markets, 
and Power (pp. 270–294). Cambridge University Press. https://doi.
org/10.31235/osf.io/v6gue

Breger, M. L., Sorensen, L., Asal, V., & Willis, C. N. (2020). Cor-
poral Punishment, Social Norms and Norm Cascades: Examining 
Cross-National Laws and Trends in Homes Across the Globe. 
William & Mary Journal of Race, Gender, and Social Justice, 26, 
483–524.

Broccardo, E., Hart, O. D., & Zingales, L. (2020). Exit vs. Voice. 
SSRN Electronic Journal. https://doi.org/10.2139/ssrn.3680815

Brodie Rudolph, T., Ruckelshaus, M., Swilling, M., Allison, E. H., 
Österblom, H., Gelcich, S., & Mbatha, P. (2020). A transition to 
sustainable ocean governance. Nature Communications, 11, 3600. 
https://doi.org/10.1038/s41467-020-17410-2

Buller, A. (2020). ‘Doing Well by Doing Good’? Examining the rise 
of Environmental, Social, Governance (ESG) Investing. Common 
Wealth. https://uploads-ssl.webflow.com/5e2191f00f868d778b-
89ff85/5fde5bc460a0da05f3152571_Common%20Wealth_ESG.
pdf

Burke, M. A., & Young, H. P. (2011). Social Norms. In Handbook 
of Social Economics (Vol. 1, pp. 311–338). Elsevier. https://doi.
org/10.1016/B978-0-444-53187-2.00008-5

Calice, P., Diaz Kalan, F., & Miguel, F. (2021). Nature-Relat-
ed Financial Risks in Brazil (Policy Research Working Paper 
No. 9759). Finance, Competitiveness and Innovation Global 
Practice, World Bank. https://documents1.worldbank.org/
curated/en/105041629893776228/pdf/Nature-Related-Finan-
cial-Risks-in-Brazil.pdf

Campiglio, E. (2016). Beyond carbon pricing: The role of banking 
and monetary policy in financing the transition to a low-car-
bon economy. Ecological Economics, 121, 220–230. https://doi.
org/10.1016/j.ecolecon.2015.03.020

Carattini, S., Kallbekken, S., & Orlov, A. (2019). How to win pub-
lic support for a global carbon tax. Nature, 565, 289–291. https://
doi.org/10.1038/d41586-019-00124-x

Carlson, C. J., Albery, G. F., Merow, C., Trisos, C. H., Zipfel, C. M., 
Eskew, E. A., Olival, K. J., Ross, N., & Bansal, S. (2022). Climate 
change increases cross-species viral transmission risk. Nature. 
https://doi.org/10.1038/s41586-022-04788-w

Carlson, C. J., Farrell, M. J., Grange, Z., Han, B. A., Mollentze, N., 
Phelan, A. L., Rasmussen, A. L., Albery, G. F., Bett, B., Brett-Ma-
jor, D. M., Cohen, L. E., Dallas, T., Eskew, E. A., Fagre, A. C., 
Forbes, K. M., Gibb, R., Halabi, S., Hammer, C. C., Katz, R., … 
Webala, P. W. (2021). The future of zoonotic risk prediction. Phil-
osophical Transactions of the Royal Society B: Biological Sciences, 
376(1837), 20200358. https://doi.org/10.1098/rstb.2020.0358

Carlson, K. M., Heilmayr, R., Gibbs, H. K., Noojipady, P., Burns, 
D. N., Morton, D. C., Walker, N. F., Paoli, G. D., & Kremen, 
C. (2018). Effect of oil palm sustainability certification on de-
forestation and fire in Indonesia. Proceedings of the National 
Academy of Sciences, 115(1), 121–126. https://doi.org/10.1073/
pnas.1704728114

Carroll, S. P., Jørgensen, P. S., Kinnison, M. T., Bergstrom, C. T., 
Denison, R. F., Gluckman, P., Smith, T. B., Strauss, S. Y., & Tabash-
nik, B. E. (2014). Applying evolutionary biology to address global 
challenges. Science, 346(6207), 1245993. https://doi.org/10.1126/
science.1245993

Cavallino, P., & De Fiore, F. (2020). Central banks’ response to 
Covid-19 in advanced economies (BIS Bulletin No. 21). Bank for 
International Settlements. https://www.bis.org/publ/bisbull21.pdf

Ceballos, G., Ehrlich, P. R., Barnosky, A. D., García, A., Pringle, R. 
M., & Palmer, T. M. (2015). Accelerated modern human–induced 
species losses: Entering the sixth mass extinction. Science Advanc-
es, 1(5), e1400253. https://doi.org/10.1126/sciadv.1400253

Ceballos, G., Ehrlich, P. R., & Dirzo, R. (2017). Biological annihi-
lation via the ongoing sixth mass extinction signaled by vertebrate 
population losses and declines. Proceedings of the National Acad-
emy of Sciences, 114(30), E6089–E6096. https://doi.org/10.1073/
pnas.1704949114

https://www.blackrock.com/corporate/literature/publication/blk-commentary-climate-risk-and-energy-transition.pdf
https://www.blackrock.com/corporate/literature/publication/blk-commentary-climate-risk-and-energy-transition.pdf
https://www.blackrock.com/corporate/literature/publication/blk-commentary-climate-risk-and-energy-transition.pdf
https://doi.org/10.1126/sciadv.aar5237
https://doi.org/10.1038/s41893-020-0522-9
https://doi.org/10.1038/s41893-020-0522-9
https://www.bloomberg.com/professional/blog/esg-assets-may-hit-53-trillion-by-2025-a-third-of-global-aum/
https://www.bloomberg.com/professional/blog/esg-assets-may-hit-53-trillion-by-2025-a-third-of-global-aum/
https://www.bis.org/publ/othp31.pdf
https://www.bis.org/publ/othp31.pdf
https://doi.org/10.1016/j.oneear.2019.08.002
https://doi.org/10.1016/j.oneear.2019.08.002
https://doi.org/10.1016/j.copsyc.2021.04.010
https://doi.org/10.1016/j.copsyc.2021.04.010
https://doi.org/10.1016/j.cosust.2017.05.002
https://www.federalreserve.gov/newsevents/speech/brainard20210218a.htm
https://www.federalreserve.gov/newsevents/speech/brainard20210218a.htm
https://doi.org/10.1016/S2542-5196(22)00063-8
https://doi.org/10.1080/13563467.2016.1094045
https://doi.org/10.1080/13563467.2016.1094045
https://doi.org/10.31235/osf.io/v6gue
https://doi.org/10.31235/osf.io/v6gue
https://doi.org/10.2139/ssrn.3680815
https://doi.org/10.1038/s41467-020-17410-2
https://uploads-ssl.webflow.com/5e2191f00f868d778b89ff85/5fde5bc460a0da05f3152571_Common Wealth_ESG.pdf
https://uploads-ssl.webflow.com/5e2191f00f868d778b89ff85/5fde5bc460a0da05f3152571_Common Wealth_ESG.pdf
https://uploads-ssl.webflow.com/5e2191f00f868d778b89ff85/5fde5bc460a0da05f3152571_Common Wealth_ESG.pdf
https://doi.org/10.1016/B978-0-444-53187-2.00008-5
https://doi.org/10.1016/B978-0-444-53187-2.00008-5
https://documents1.worldbank.org/curated/en/105041629893776228/pdf/Nature-Related-Financial-Risks-in-Brazil.pdf
https://documents1.worldbank.org/curated/en/105041629893776228/pdf/Nature-Related-Financial-Risks-in-Brazil.pdf
https://documents1.worldbank.org/curated/en/105041629893776228/pdf/Nature-Related-Financial-Risks-in-Brazil.pdf
https://doi.org/10.1016/j.ecolecon.2015.03.020
https://doi.org/10.1016/j.ecolecon.2015.03.020
https://doi.org/10.1038/d41586-019-00124-x
https://doi.org/10.1038/d41586-019-00124-x
https://doi.org/10.1038/s41586-022-04788-w
https://doi.org/10.1098/rstb.2020.0358
https://doi.org/10.1073/pnas.1704728114 
https://doi.org/10.1073/pnas.1704728114 
https://doi.org/10.1126/science.1245993
https://doi.org/10.1126/science.1245993
https://www.bis.org/publ/bisbull21.pdf
https://doi.org/10.1126/sciadv.1400253
https://doi.org/10.1073/pnas.1704949114
https://doi.org/10.1073/pnas.1704949114


61

Centeno, M. A., Nag, M., Patterson, T. S., Shaver, A., & Windawi, 
A. J. (2015). The Emergence of Global Systemic Risk. Annual 
Review of Sociology, 41, 65–85. https://doi.org/10.1146/an-
nurev-soc-073014-112317

Centola, D., Becker, J., Brackbill, D., & Baronchelli, A. (2018). 
Experimental evidence for tipping points in social convention. 
Science, 360(6393), 1116–1119. https://doi.org/10.1126/science.
aas8827

Chapin, F. S., Weber, E. U., Bennett, E. M., Biggs, R., van den 
Bergh, J., Adger, W. N., Crépin, A.-S., Polasky, S., Folke, C., Schef-
fer, M., Segerson, K., Anderies, J. M., Barrett, S., Cardenas, J.-C., 
Carpenter, S. R., Fischer, J., Kautsky, N., Levin, S. A., Shogren, J. F., 
… de Zeeuw, A. (2022). Earth stewardship: Shaping a sustainable 
future through interacting policy and norm shifts. Ambio. https://
doi.org/10.1007/s13280-022-01721-3

Chaplin-Kramer, R., Dombeck, E., Gerber, J., Knuth, K. A., Mu-
eller, N. D., Mueller, M., Ziv, G., & Klein, A.-M. (2014). Global 
malnutrition overlaps with pollinator-dependent micronutrient 
production. Proceedings of the Royal Society B: Biological Sciences, 
281, 20141799. https://doi.org/10.1098/rspb.2014.1799

Chaplin-Kramer, R., Sharp, R. P., Weil, C., Bennett, E. M., Pascual, 
U., Arkema, K. K., Brauman, K. A., Bryant, B. P., Guerry, A. D., 
Haddad, N. M., Hamann, M., Hamel, P., Johnson, J. A., Mandle, 
L., Pereira, H. M., Polasky, S., Ruckelshaus, M., Shaw, M. R., 
Silver, J. M., … Daily, G. C. (2019). Global modeling of nature’s 
contributions to people. Science, 366(6462), 255–258. https://doi.
org/10.1126/science.aaw3372

Chatterji, A. K., Durand, R., Levine, D. I., & Touboul, S. (2016). 
Do ratings of firms converge? Implications for managers, investors 
and strategy researchers: Do Ratings of Firms Converge? Strategic 
Management Journal, 37, 1597–1614. https://doi.org/10.1002/
smj.2407

Chaudhary, A., Narain, A., Krishna, C., & Sagar, A. (2014). Who 
Shapes Climate Action in India? Insights from the Wind and Solar 
Energy Sectors (Evidence Report No. 56; Rising Powers in Interna-
tional Development). Institute of Development Studies. https://as-
sets.publishing.service.gov.uk/media/57a089e3e5274a27b20002ef/
ER56.pdf

Chenet, H., Ryan-Collins, J., & van Lerven, F. (2019). Climate-re-
lated financial policy in a world of radical uncertainty: Towards 
a precautionary approach (Working Paper Series No. 2019–13). 
UCL Institute for Innovation and Public Purpose. https://www.
ucl.ac.uk/bartlett/public-purpose/wp2019-13

Chenet, H., Ryan-Collins, J., & van Lerven, F. (2021). Finance, 
climate-change and radical uncertainty: Towards a precautionary 
approach to financial policy. Ecological Economics, 183, 106957. 
https://doi.org/10.1016/j.ecolecon.2021.106957

Chiles, R. M., & Fitzgerald, A. J. (2018). Why is meat so important 
in Western history and culture? A genealogical critique of bio-
physical and political-economic explanations. Agriculture and Hu-
man Values, 35, 1–17. https://doi.org/10.1007/s10460-017-9787-7

Christie, A. (2021). The Agency Costs of Sustainable Capitalism: 
Responsible Activists, Index Investors, and the Big Three. SSRN 
Electronic Journal. https://doi.org/10.2139/ssrn.3766478

Christophers, B. (2017). Climate Change and Financial Instability: 
Risk Disclosure and the Problematics of Neoliberal Governance. 
Annals of the American Association of Geographers, 107(5), 1108–
1127. https://doi.org/10.1080/24694452.2017.1293502

Christophers, B. (2019). Environmental Beta or How Institutional 
Investors Think about Climate Change and Fossil Fuel Risk. An-
nals of the American Association of Geographers, 109(3), 754–774. 
https://doi.org/10.1080/24694452.2018.1489213

Climate Policy Initiative. (2021). Global Landscape of Climate 
Finance 2021. https://www.climatepolicyinitiative.org/publication/
global-landscape-of-climate-finance-2021/

Climate Watch. (2020). Historical GHG Emissions [Data set]. 
World Resources Institute. climatewatchdata.org/ghg-emissions

Cojoianu, T. F., Ascui, F., Clark, G. L., Hoepner, A. G. F., & Wójcik, 
D. (2021). Does the fossil fuel divestment movement impact new 
oil and gas fundraising? Journal of Economic Geography, 21(1), 
141–164. https://doi.org/10.1093/jeg/lbaa027

Collier, P. (2007). Poverty reduction in Africa. Proceedings of the 
National Academy of Sciences, 104(43), 16763–16768. https://doi.
org/10.1073/pnas.0611702104

Collste, D., Cornell, S. E., Randers, J., Rockström, J., & Stoknes, 
P. E. (2021). Human well-being in the Anthropocene: Limits to 
growth. Global Sustainability, 4, E30. https://doi.org/10.1017/
sus.2021.26

Collste, D., Pedercini, M., & Cornell, S. E. (2017). Policy coher-
ence to achieve the SDGs: Using integrated simulation models 
to assess effective policies. Sustainability Science, 12(6), 921–931. 
https://doi.org/10.1007/s11625-017-0457-x 

Condon, M. (2019). Externalities and the Common Owner (NYU 
Law and Economics Research Paper No. 19–07). 95 Washington 
Law Review 1. https://ssrn.com/abstract=3378783

Constantino, S. M., Pianta, S., Rinscheid, A., Frey, R., & Weber, E. 
U. (2021). The source is the message: The impact of institutional 
signals on climate change–related norm perceptions and behav-
iors. Climatic Change, 166(35). https://doi.org/10.1007/s10584-
021-03095-z

Crépin, A.-S., & Folke, C. (2015). The Economy, The Biosphere 
and Planetary Boundaries: Towards Biosphere Economics. Inter-
national Review of Environmental and Resource Economics, 8(1), 
57–100. https://doi.org/10.1561/101.00000066

Crépin, A.-S., Gren, Å., Engström, G., & Ospina, D. (2017). Oper-
ationalising a social–ecological system perspective on the Arctic 
Ocean. Ambio, 46(3), 475–485. https://doi.org/10.1007/s13280-
017-0960-4

Crona, B. (2021). Sweet Spots or Dark Corners? An environmental 
sustainability examination of Big Data and AI in ESG. SSRN Elec-
tronic Journal. https://doi.org/10.2139/ssrn.4037299

Crona, B., Folke, C., & Galaz, V. (2021). The Anthropocene 
reality of financial risk. One Earth, 4(5), 618–628. https://doi.
org/10.1016/j.oneear.2021.04.016

Crona, B. I., Daw, T. M., Swartz, W., Norström, A. V., Nyström, 
M., Thyresson, M., Folke, C., Hentati-Sundberg, J., Österblom, H., 
Deutsch, L., & Troell, M. (2016). Masked, diluted and drowned 
out: How global seafood trade weakens signals from marine 
ecosystems. Fish and Fisheries, 17(4), 1175–1182. https://doi.
org/10.1111/faf.12109

Dafermos, Y., Gabor, D., Nikolaidi, M., Pawloff, A., & van Lerven, 
F. (2020). Decarbonising is easy: Beyond market neutrality in the 
ECB’s corporate QE.

https://doi.org/10.1146/annurev-soc-073014-112317
https://doi.org/10.1146/annurev-soc-073014-112317
https://doi.org/10.1126/science.aas8827
https://doi.org/10.1126/science.aas8827
https://doi.org/10.1007/s13280-022-01721-3
https://doi.org/10.1007/s13280-022-01721-3
https://doi.org/10.1098/rspb.2014.1799
https://doi.org/10.1126/science.aaw3372
https://doi.org/10.1126/science.aaw3372
https://doi.org/10.1002/smj.2407
https://doi.org/10.1002/smj.2407
https://assets.publishing.service.gov.uk/media/57a089e3e5274a27b20002ef/ER56.pdf
https://assets.publishing.service.gov.uk/media/57a089e3e5274a27b20002ef/ER56.pdf
https://assets.publishing.service.gov.uk/media/57a089e3e5274a27b20002ef/ER56.pdf
https://www.ucl.ac.uk/bartlett/public-purpose/wp2019-13
https://www.ucl.ac.uk/bartlett/public-purpose/wp2019-13
https://doi.org/10.1016/j.ecolecon.2021.106957
https://doi.org/10.1007/s10460-017-9787-7
https://doi.org/10.2139/ssrn.3766478
https://doi.org/10.1080/24694452.2017.1293502
https://doi.org/10.1080/24694452.2018.1489213
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/climatewatchdata.org/ghg-emissions
https://doi.org/10.1093/jeg/lbaa027
https://doi.org/10.1073/pnas.0611702104
https://doi.org/10.1073/pnas.0611702104
https://doi.org/10.1017/sus.2021.26
https://doi.org/10.1017/sus.2021.26
https://doi.org/10.1007/s11625-017-0457-x
https://ssrn.com/abstract=3378783
https://doi.org/10.1007/s10584-021-03095-z
https://doi.org/10.1007/s10584-021-03095-z
https://doi.org/10.1561/101.00000066
https://doi.org/10.1007/s13280-017-0960-4
https://doi.org/10.1007/s13280-017-0960-4
https://doi.org/10.2139/ssrn.4037299
https://doi.org/10.1016/j.oneear.2021.04.016
https://doi.org/10.1016/j.oneear.2021.04.016
https://doi.org/10.1111/faf.12109
https://doi.org/10.1111/faf.12109


62

Dafermos, Y., Gabor, D., Nikolaidi, M., & van Lerven, F. (2021). 
Greening the UK financial system – a fit for purpose approach (SU-
ERF Policy Note No. 225). SUERF - The European Money and Fi-
nance Forum. https://www.suerf.org/docx/f_55c6017b10a9755ef-
3681b09ccb01e94_21233_suerf.pdf

Daily, G. C. (2021). The Next Steps for Valuing Nature in Decision 
Making. Environment: Science and Policy for Sustainable Develop-
ment, 63(6), 17–20. https://doi.org/10.1080/00139157.2021.1979
858

Dasgupta, P. (2021). The Economics of Biodiversity: The Das-
gupta Review. HM Treasury. https://assets.publishing.service.
gov.uk/government/uploads/system/uploads/attachment_data/
file/962785/The_Economics_of_Biodiversity_The_Dasgupta_Re-
view_Full_Report.pdf

Davis, T., Hennes, E. P., & Raymond, L. (2018). Cultural evolu-
tion of normative motivations for sustainable behaviour. Nature 
Sustainability, 1(5), 218–224. https://doi.org/10.1038/s41893-018-
0061-9

de Bruin, B. (2015). Ethics and the Global Financial Crisis: Why 
Incompetence is Worse than Greed. Cambridge University Press. 
https://doi.org/10.1017/CBO9781139237093

de Haas, N., & Kieve, T. (2017). Lifting the Lid: Responsible Invest-
ment Performance of European Asset Managers [Survey & Rank-
ing]. ShareAction. https://api.shareaction.org/resources/reports/
Survey-LiftingTheLid_217.pdf

De Luca, A. (2021, November 1). What the Pandora Papers tell 
us about the extractive industries. Extractives Industries Trans-
parency Initiative. https://www.eiti.org/blog/what-pandora-pa-
pers-tell-us-about-extractive-industries

Deleidi, M., & Mazzucato, M. (2021). Directed innovation policies 
and the supermultiplier: An empirical assessment of mission-ori-
ented policies in the US economy. Research Policy, 50(2), 104151. 
https://doi.org/10.1016/j.respol.2020.104151

Dempsey, J., Irvine-Broque, A., Bigger, P., Christiansen, J., Much-
hala, B., Nelson, S., Rojas-Marchini, F., Shapiro-Garza, E., Schuldt, 
A., & DiSilvestro, A. (2022). Biodiversity targets will not be met 
without debt and tax justice. Nature Ecology & Evolution, 6(3), 
237–239. https://doi.org/10.1038/s41559-021-01619-5

Di Marco, M., Baker, M. L., Daszak, P., De Barro, P., Eskew, E. 
A., Godde, C. M., Harwood, T. D., Herrero, M., Hoskins, A. J., 
Johnson, E., Karesh, W. B., Machalaba, C., Garcia, J. N., Paini, D., 
Pirzl, R., Smith, M. S., Zambrana-Torrelio, C., & Ferrier, S. (2020). 
Sustainable development must account for pandemic risk. Pro-
ceedings of the National Academy of Sciences, 117(8), 3888–3892. 
https://doi.org/10.1073/pnas.2001655117

Diaz, H. F., Hoerling, M. P., & Eischeid, J. K. (2001). ENSO varia-
bility, teleconnections and climate change. International Journal of 
Climatology, 21(15), 1845–1862. https://doi.org/10.1002/joc.631

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

Dietz, T., Fitzgerald, A., & Shwom, R. (2005). Environmental Val-
ues. Annual Review of Environment and Resources, 30, 335–372. 
https://doi.org/10.1146/annurev.energy.30.050504.144444

Dikau, S., Robins, N., & Volz, U. (2021). Climate-neutral central 
banking: How the European System of Central Banks can support 
the transition to net-zero [Policy report]. Grantham Research In-
stitute on Climate Change and the Environment, London School 
of Economics and Political Science, and Centre for Sustainable 
Finance, SOAS, University of London. https://www.lse.ac.uk/
granthaminstitute/wp-content/uploads/2021/05/Climate-Neu-
tral-Central-Banking_website.pdf

Dikau, S., & Ryan-Collins, J. (2017). Green Central Banking in 
Emerging Market and Developing Country Economies. New Eco-
nomics Foundation. https://neweconomics.org/uploads/files/
Green-Central-Banking.pdf

Dikau, S., & Volz, U. (2021). Central bank mandates, sustainability 
objectives and the promotion of green finance. Ecological Econom-
ics, 184, 107022. https://doi.org/10.1016/j.ecolecon.2021.107022

DiMaggio, P., & Markus, H. R. (2010). Culture and Social Psychol-
ogy: Converging Perspectives. Social Psychology Quarterly, 73(4), 
347–352. https://doi.org/10.1177/0190272510389010

D’Orazio, P., Popoyan, L., & Monnin, P. (2019, February 13). Pru-
dential Regulation Can Help in Tackling Climate Change. Council 
on Economic Policies. https://www.cepweb.org/prudential-regula-
tion-can-help-in-tackling-climate-change/

Doyal, L., & Gough, I. (1991). Introduction. In L. Doyal & I. 
Gough, A Theory of Human Need (pp. 1–5). Macmillan Education 
UK. https://doi.org/10.1007/978-1-349-21500-3_1

Doyle, T. M. (2018). The Conflicted Role of Proxy Advisors. Amer-
ican Council for Capital Formation. https://www.dol.gov/sites/
dolgov/files/EBSA/laws-and-regulations/rules-and-regulations/
public-comments/1210-AB91/00241.pdf

Drews, S., & van den Bergh, J. C. J. M. (2016). What explains pub-
lic support for climate policies? A review of empirical and experi-
mental studies. Climate Policy, 16(7), 855–876. https://doi.org/10.
1080/14693062.2015.1058240

Drimie, S., Magner, C., Pereira, L., Charli-Joseph, L., Moore, M. 
L., Olsson, P., ... & Zgambo, O. (2021). Facilitated dialogues. The 
Routledge Handbook of Research Methods for Social-Ecological 
Systems, 136. 

Dube, N. (2022). Political Economy of Climate Finance in Af-
rica. African Forum and Network on Debt and Development 
(AFRODAD). https://afrodad.org/wp-content/uploads/2022/02/
POLITICAL-ECONOMY-OF-CLIMATE-FINANCE-IN-AFRI-
CA_2ND-DRAFT.pdf

Durante, F., Fiske, S. T., Gelfand, M. J., Crippa, F., Suttora, C., 
Stillwell, A., Asbrock, F., Aycan, Z., Bye, H. H., Carlsson, R., 
Björklund, F., Dagher, M., Geller, A., Larsen, C. A., Latif, A.-H. 
A., Mähönen, T. A., Jasinskaja-Lahti, I., & Teymoori, A. (2017). 
Ambivalent stereotypes link to peace, conflict, and inequality 
across 38 nations. Proceedings of the National Academy of Sciences, 
114(4), 669–674. https://doi.org/10.1073/pnas.1611874114

Eaglesham, J. (2022, January 29). Wall Street’s Green Push Expos-
es New Conflicts of Interest. Wall Street Journal. https://www.wsj.
com/articles/wall-streets-green-push-exposes-new-conflicts-of-
interest-11643452202

ECB. (2020). Guide on climate-related and environmental risks: Su-
pervisory expectations relating to risk management and disclosure. 
European Central Bank. https://www.bankingsupervision.europa.
eu/ecb/pub/pdf/ssm.202011finalguideonclimate-relatedandenvi-
ronmentalrisks~58213f6564.en.pdf

https://www.suerf.org/docx/f_55c6017b10a9755ef3681b09ccb01e94_21233_suerf.pdf
https://www.suerf.org/docx/f_55c6017b10a9755ef3681b09ccb01e94_21233_suerf.pdf
https://doi.org/10.1080/00139157.2021.1979858
https://doi.org/10.1080/00139157.2021.1979858
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/962785/The_Economics_of_Biodiversity_The_Dasgupta_Review_Full_Report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/962785/The_Economics_of_Biodiversity_The_Dasgupta_Review_Full_Report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/962785/The_Economics_of_Biodiversity_The_Dasgupta_Review_Full_Report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/962785/The_Economics_of_Biodiversity_The_Dasgupta_Review_Full_Report.pdf
https://doi.org/10.1038/s41893-018-0061-9
https://doi.org/10.1038/s41893-018-0061-9
https://doi.org/10.1017/CBO9781139237093
https://api.shareaction.org/resources/reports/Survey-LiftingTheLid_217.pdf
https://api.shareaction.org/resources/reports/Survey-LiftingTheLid_217.pdf
https://www.eiti.org/blog/what-pandora-papers-tell-us-about-extractive-industries
https://www.eiti.org/blog/what-pandora-papers-tell-us-about-extractive-industries
https://doi.org/10.1016/j.respol.2020.104151
https://doi.org/10.1038/s41559-021-01619-5
https://doi.org/10.1073/pnas.2001655117
https://doi.org/10.1002/joc.631
https://doi.org/10.1126/science.aax3100
https://doi.org/10.1146/annurev.energy.30.050504.144444
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2021/05/Climate-Neutral-Central-Banking_website.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2021/05/Climate-Neutral-Central-Banking_website.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2021/05/Climate-Neutral-Central-Banking_website.pdf
https://neweconomics.org/uploads/files/Green-Central-Banking.pdf
https://neweconomics.org/uploads/files/Green-Central-Banking.pdf
https://doi.org/10.1016/j.ecolecon.2021.107022
https://doi.org/10.1177/0190272510389010
https://www.cepweb.org/prudential-regulation-can-help-in-tackling-climate-change/
https://www.cepweb.org/prudential-regulation-can-help-in-tackling-climate-change/
https://doi.org/10.1007/978-1-349-21500-3_1
https://www.dol.gov/sites/dolgov/files/EBSA/laws-and-regulations/rules-and-regulations/public-comments/1210-AB91/00241.pdf
https://www.dol.gov/sites/dolgov/files/EBSA/laws-and-regulations/rules-and-regulations/public-comments/1210-AB91/00241.pdf
https://www.dol.gov/sites/dolgov/files/EBSA/laws-and-regulations/rules-and-regulations/public-comments/1210-AB91/00241.pdf
https://doi.org/10.1080/14693062.2015.1058240
https://doi.org/10.1080/14693062.2015.1058240
https://afrodad.org/wp-content/uploads/2022/02/POLITICAL-ECONOMY-OF-CLIMATE-FINANCE-IN-AFRICA_2ND-DRAFT.pdf
https://afrodad.org/wp-content/uploads/2022/02/POLITICAL-ECONOMY-OF-CLIMATE-FINANCE-IN-AFRICA_2ND-DRAFT.pdf
https://afrodad.org/wp-content/uploads/2022/02/POLITICAL-ECONOMY-OF-CLIMATE-FINANCE-IN-AFRICA_2ND-DRAFT.pdf
https://doi.org/10.1073/pnas.1611874114
https://www.wsj.com/articles/wall-streets-green-push-exposes-new-conflicts-of-interest-11643452202
https://www.wsj.com/articles/wall-streets-green-push-exposes-new-conflicts-of-interest-11643452202
https://www.wsj.com/articles/wall-streets-green-push-exposes-new-conflicts-of-interest-11643452202
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202011finalguideonclimate-relatedandenvironmentalrisks~58213f6564.en.pdf
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202011finalguideonclimate-relatedandenvironmentalrisks~58213f6564.en.pdf
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.202011finalguideonclimate-relatedandenvironmentalrisks~58213f6564.en.pdf


63

ECB. (2021, July 8). ECB presents action plan to include climate 
change considerations in its monetary policy strategy. European 
Central Bank. https://www.ecb.europa.eu/press/pr/date/2021/
html/ecb.pr210708_1~f104919225.en.html

Eccles, R. G., Lee, L.-E., & Stroehle, J. C. (2020). The So-
cial Origins of ESG: An Analysis of Innovest and KLD. 
Organization & Environment, 33(4), 575–596. https://doi.
org/10.1177/1086026619888994

Ehlers, T., Mojon, B., & Packer, F. (2020). Green bonds and carbon 
emissions: Exploring the case for a rating system at the firm level (p. 
17) [BIS Quarterly Review]. Bank for International Settlements. 
https://www.bis.org/publ/qtrpdf/r_qt2009c.htm

Elhauge, E. (2016). Horizontal shareholding. Harvard Law Review, 
129(5), 1267–1317.

Ellis, E. C. (2015). Ecology in an anthropogenic biosphere. Eco-
logical Monographs, 85(3), 287–331. https://doi.org/10.1890/14-
2274.1

Elmqvist, T., Andersson, E., Frantzeskaki, N., McPhearson, T., 
Olsson, P., Gaffney, O., Takeuchi, K., & Folke, C. (2019). Sustain-
ability and resilience for transformation in the urban century. 
Nature Sustainability, 2(4), 267–273. https://doi.org/10.1038/
s41893-019-0250-1

Elster, J. (1989). Social Norms and Economic Theory. Journal of 
Economic Perspectives, 3(4), 99–117.

Engström, G., Gars, J., Jaakkola, N., Lindahl, T., Spiro, D., & van 
Benthem, A. A. (2020). What Policies Address Both the Corona-
virus Crisis and the Climate Crisis? Environmental and Resource 
Economics, 76, 789–810. https://doi.org/10.1007/s10640-020-
00451-y

Engström, R. E., Collste, D., Cornell, S. E., Johnson, F. X., Carls-
en, H., Jaramillo, F., Finnveden, G., Destouni, G., Howells, M., 
Weitz, N., Palm, V., & Fuso-Nerini, F. (2021). Succeeding at home 
and abroad: Accounting for the international spillovers of cit-
ies’ SDG actions. Npj Urban Sustainability, 1(1), 18. https://doi.
org/10.1038/s42949-020-00002-w

Eriksson, K., Strimling, P., Gelfand, M., Wu, J., Abernathy, J., Ako-
tia, C. S., Aldashev, A., Andersson, P. A., Andrighetto, G., Anum, 
A., Arikan, G., Aycan, Z., Bagherian, F., Barrera, D., Basnight-
Brown, D., Batkeyev, B., Belaus, A., Berezina, E., Björnstjerna, M., 
… Van Lange, P. A. M. (2021). Perceptions of the appropriate re-
sponse to norm violation in 57 societies. Nature Communications, 
12, 1481. https://doi.org/10.1038/s41467-021-21602-9

European Commission. (2019). Guidelines on reporting climate-re-
lated information. European Commission. https://ec.europa.eu/
finance/docs/policy/190618-climate-related-information-report-
ing-guidelines_en.pdf

European Commission. (2021). Climate Change (Special Euro-
barometer No. 513). European Commission. https://europa.eu/
eurobarometer/surveys/detail/2273

Evensen, D., Whitmarsh, L., Bartie, P., Devine-Wright, P., Dickie, 
J., Varley, A., Ryder, S., & Mayer, A. (2021). Effect of “finite pool of 
worry” and COVID-19 on UK climate change perceptions. Pro-
ceedings of the National Academy of Sciences, 118(3), e2018936118. 
https://doi.org/10.1073/pnas.2018936118

Ewers, B., Donges, J. F., Heitzig, J., & Peterson, S. (2019). Divest-
ment may burst the carbon bubble if investors’ beliefs tip to antici-
pating strong future climate policy (Version 1). arXiv. https://doi.
org/10.48550/ARXIV.1902.07481

Fairbrother, M., Johansson Sevä, I., & Kulin, J. (2019). Political 
trust and the relationship between climate change beliefs and sup-
port for fossil fuel taxes: Evidence from a survey of 23 European 
countries. Global Environmental Change, 59, 102003. https://doi.
org/10.1016/j.gloenvcha.2019.102003

FAIRR. (2022). Industry Reinfected: Emerging Disease Risks and 
Implications for Policy and Finance [Policy Working Paper]. 
FAIRR. https://www.fairr.org/article/industry-reinfected/

Fancy, T. (2021, March 25). BlackRock hired me to make sustain-
able investing mainstream. Now I realize it’s a deadly distraction 
from the climate-change threat. The Globe and Mail. https://www.
theglobeandmail.com/business/commentary/article-sustaina-
ble-investing-is-a-deadly-distraction-from-actually-averting/

Fanning, A. L., O’Neill, D. W., Hickel, J., & Roux, N. (2021). The 
social shortfall and ecological overshoot of nations. Nature Sus-
tainability, 5, 26–36. https://doi.org/10.1038/s41893-021-00799-z

Farrow, K., Grolleau, G., & Ibanez, L. (2017). Social Norms 
and Pro-environmental Behavior: A Review of the Evidence. 
Ecological Economics, 140, 1–13. https://doi.org/10.1016/j.
ecolecon.2017.04.017

Faurby, S., & Svenning, J.-C. (2015). Historic and prehistoric hu-
man-driven extinctions have reshaped global mammal diversity 
patterns. Diversity and Distributions, 21(10), 1155–1166. https://
doi.org/10.1111/ddi.12369

Feola, G., Koretskaya, O., & Moore, D. (2021). (Un)making in 
sustainability transformation beyond capitalism. Global Envi-
ronmental Change, 69, 102290. https://doi.org/10.1016/j.gloenv-
cha.2021.102290

Fichtner, J., & Heemskerk, E. M. (2020). The New Permanent Uni-
versal Owners: Index funds, patient capital, and the distinction 
between feeble and forceful stewardship. Economy and Society, 
49(4), 493–515. https://doi.org/10.1080/03085147.2020.1781417

Fichtner, J., Heemskerk, E. M., & Garcia-Bernardo, J. (2017). Hid-
den power of the Big Three? Passive index funds, re-concentration 
of corporate ownership, and new financial risk. Business and Poli-
tics, 19(2), 298–326. https://doi.org/10.1017/bap.2017.6

Fiedler, T., Pitman, A. J., Mackenzie, K., Wood, N., Jakob, C., & 
Perkins-Kirkpatrick, S. E. (2021). Business risk and the emergence 
of climate analytics. Nature Climate Change, 11(2), 87–94. https://
doi.org/10.1038/s41558-020-00984-6

Finnegan, J. J. (2022). Institutions, Climate Change, and the Foun-
dations of Long-Term Policymaking. Comparative Political Stud-
ies. https://doi.org/10.1177/00104140211047416

Fisher, D. R., & Nasrin, S. (2021). Climate activism and its effects. 
WIREs Climate Change, 12(1), e683. https://doi.org/10.1002/
wcc.683

Fitzgibbon, W. (2017, November 8). Development Dreams Stand 
Still While Mining Money Moves Offshore. International Con-
sortium of Investigative Journalists. https://www.icij.org/investiga-
tions/paradise-papers/development-dreams-stand-still-mining-
money-moves-offshore/

Foley, J. A., Ramankutty, N., Brauman, K. A., Cassidy, E. S., Ger-
ber, J. S., Johnston, M., Mueller, N. D., O’Connell, C., Ray, D. K., 
West, P. C., Balzer, C., Bennett, E. M., Carpenter, S. R., Hill, J., 
Monfreda, C., Polasky, S., Rockström, J., Sheehan, J., Siebert, S., 
… Zaks, D. P. M. (2011). Solutions for a cultivated planet. Nature, 
478, 337–342. https://doi.org/10.1038/nature10452

https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210708_1~f104919225.en.html
https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210708_1~f104919225.en.html
https://doi.org/10.1177/1086026619888994
https://doi.org/10.1177/1086026619888994
https://www.bis.org/publ/qtrpdf/r_qt2009c.htm
https://doi.org/10.1890/14-2274.1
https://doi.org/10.1890/14-2274.1
https://doi.org/10.1038/s41893-019-0250-1
https://doi.org/10.1038/s41893-019-0250-1
https://doi.org/10.1007/s10640-020-00451-y
https://doi.org/10.1007/s10640-020-00451-y
https://doi.org/10.1038/s42949-020-00002-w
https://doi.org/10.1038/s42949-020-00002-w
https://doi.org/10.1038/s41467-021-21602-9
https://ec.europa.eu/finance/docs/policy/190618-climate-related-information-reporting-guidelines_en.pdf
https://ec.europa.eu/finance/docs/policy/190618-climate-related-information-reporting-guidelines_en.pdf
https://ec.europa.eu/finance/docs/policy/190618-climate-related-information-reporting-guidelines_en.pdf
https://europa.eu/eurobarometer/surveys/detail/2273
https://europa.eu/eurobarometer/surveys/detail/2273
https://doi.org/10.1073/pnas.2018936118
https://doi.org/10.48550/ARXIV.1902.07481
https://doi.org/10.48550/ARXIV.1902.07481
https://doi.org/10.1016/j.gloenvcha.2019.102003
https://doi.org/10.1016/j.gloenvcha.2019.102003
https://www.fairr.org/article/industry-reinfected/
https://www.theglobeandmail.com/business/commentary/article-sustainable-investing-is-a-deadly-distraction-from-actually-averting/
https://www.theglobeandmail.com/business/commentary/article-sustainable-investing-is-a-deadly-distraction-from-actually-averting/
https://www.theglobeandmail.com/business/commentary/article-sustainable-investing-is-a-deadly-distraction-from-actually-averting/
https://doi.org/10.1038/s41893-021-00799-z
https://doi.org/10.1016/j.ecolecon.2017.04.017
https://doi.org/10.1016/j.ecolecon.2017.04.017
https://doi.org/10.1111/ddi.12369
https://doi.org/10.1111/ddi.12369
https://doi.org/10.1016/j.gloenvcha.2021.102290
https://doi.org/10.1016/j.gloenvcha.2021.102290
https://doi.org/10.1080/03085147.2020.1781417
https://doi.org/10.1017/bap.2017.6
https://doi.org/10.1038/s41558-020-00984-6
https://doi.org/10.1038/s41558-020-00984-6
https://doi.org/10.1177/00104140211047416
https://doi.org/10.1002/wcc.683
https://doi.org/10.1002/wcc.683
https://www.icij.org/investigations/paradise-papers/development-dreams-stand-still-mining-money-moves-offshore/
https://www.icij.org/investigations/paradise-papers/development-dreams-stand-still-mining-money-moves-offshore/
https://www.icij.org/investigations/paradise-papers/development-dreams-stand-still-mining-money-moves-offshore/
https://doi.org/10.1038/nature10452


64

Folke, C. (2006). Resilience: The emergence of a perspective for 
social–ecological systems analyses. Global Environmental Change, 
16(3), 253–267. https://doi.org/10.1016/j.gloenvcha.2006.04.002

Folke, C., Biggs, R., Norström, A. V., Reyers, B., & Rockström, J. 
(2016). Social-ecological resilience and biosphere-based sustaina-
bility science. Ecology and Society, 21(3). https://doi.org/10.5751/
ES-08748-210341

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). 
https://doi.org/10.5751/ES-03610-150420

Folke, C., Hahn, T., Olsson, P., & Norberg, J. (2005). Adaptive 
Governance of Social-Ecological Systems. Annual Review of En-
vironment and Resources, 30, 441–473. https://doi.org/10.1146/
annurev.energy.30.050504.144511

Folke, C., Österblom, H., Jouffray, J.-B., Lambin, E. F., Adger, W. 
N., Scheffer, M., Crona, B. I., Nyström, M., Levin, S. A., Carpen-
ter, S. R., Anderies, J. M., Chapin, S., Crépin, A.-S., Dauriach, A., 
Galaz, V., Gordon, L. J., Kautsky, N., Walker, B. H., Watson, J. R., 
… de Zeeuw, A. (2019). Transnational corporations and the chal-
lenge of biosphere stewardship. Nature Ecology & Evolution, 3(10), 
1396–1403. https://doi.org/10.1038/s41559-019-0978-z

Folke, C., Polasky, S., Rockström, J., Galaz, V., Westley, F., Lamont, 
M., Scheffer, M., Österblom, H., Carpenter, S. R., Chapin, F. S., 
Seto, K. C., Weber, E. U., Crona, B. I., Daily, G. C., Dasgupta, P., 
Gaffney, O., Gordon, L. J., Hoff, H., Levin, S. A., … Walker, B. H. 
(2021). Our future in the Anthropocene biosphere. Ambio, 50(4), 
834–869. https://doi.org/10.1007/s13280-021-01544-8

Ford, J. H., & Wilcox, C. (2019). Shedding light on the dark side 
of maritime trade – A new approach for identifying countries 
as flags of convenience. Marine Policy, 99, 298–303. https://doi.
org/10.1016/j.marpol.2018.10.026

Friedlingstein, P., Jones, M. W., O’Sullivan, M., Andrew, R. M., 
Bakker, D. C. E., Hauck, J., Le Quéré, C., Peters, G. P., Peters, W., 
Pongratz, J., Sitch, S., Canadell, J. G., Ciais, P., Jackson, R. B., Alin, 
S. R., Anthoni, P., Bates, N. R., Becker, M., Bellouin, N., … Zeng, 
J. (2021). Global Carbon Budget 2021 [Preprint]. Antroposphere – 
Energy and Emissions. https://doi.org/10.5194/essd-2021-386

FSOC. (2021). Report on Climate-Related Financial Risk. Financial 
Stability Oversight Council. https://home.treasury.gov/system/
files/261/FSOC-Climate-Report.pdf

Fujimori, S., Hasegawa, T., Rogelj, J., Su, X., Havlik, P., Krey, V., 
Takahashi, K., & Riahi, K. (2018). Inclusive climate change mitiga-
tion and food security policy under 1.5 °C climate goal. Environ-
mental Research Letters, 13, 074033. https://doi.org/10.1088/1748-
9326/aad0f7

Gaffney, O., Crona, B., Galaz, V., & Dauriach, A. (2018). Sleeping 
Financial Giants. A report from the Earth System Finance Project 
of the Stockholm Resilience Centre (Stockholm University), Future 
Earth and the Global Economic Dynamics and the Biosphere project 
at the Royal Swedish Academy of Sciences. Stockholm University. 
https://doi.org/10.17045/STHLMUNI.7105748.V2

Gaffney, O., Tcholak-Antitch, Z., Boehm, S., Barthel, S., Hahn, T., 
Jacobson, L., Levin, K., Liverman, D., Stoknes, P. E., Thompson, 
S., & Williams, B. (2021). Global Commons Survey: Attitudes to 
planetary stewardship and transformation among G20 countries. 
Global Commons Alliance. https://globalcommonsalliance.org/
wp-content/uploads/2021/08/Global-Commons-G20-Survey-full-
report.pdf

Galaz, V. (2014). Global environmental governance, technology and 
politics: The Anthropocene Gap. Edward Elgar.

Galaz, V. (Ed.). (2019). Global Challenges, Governance, and Com-
plexity: Applications and Frontiers. Edward Elgar Publishing. 
https://doi.org/10.4337/9781788115421

Galaz, V., Rocha, J., Sanchez, P., Roukny, T., Søgaard Jørgensen, P., 
Dauriach, A., & Golland, A. (2022). Financial dimensions of global 
zoonotic disease risks (Beijer Discussion Paper No. 227).

Galaz, V., Centeno, M. A., Callahan, P. W., Causevic, A., Patterson, 
T., Brass, I., Baum, S., Farber, D., Fischer, J., Garcia, D., McPhear-
son, T., Jimenez, D., King, B., Larcey, P., & Levy, K. (2021). Artifi-
cial intelligence, systemic risks, and sustainability. Technology in 
Society, 67, 101741. https://doi.org/10.1016/j.techsoc.2021.101741

Galaz, V., Collste, D., & Moore, M.-L. (2020). Planetary Change 
and Human Development [Background paper to the 2020 Human 
Development Report: The next frontier: Human Development and 
the Anthropocene].

Galaz, V., Crona, B., Dauriach, A., Jouffray, J.-B., Österblom, H., & 
Fichtner, J. (2018a). Tax havens and global environmental degra-
dation. Nature Ecology & Evolution, 2(9), 1352–1357. https://doi.
org/10.1038/s41559-018-0497-3

Galaz, V., Crona, B., Dauriach, A., Scholtens, B., & Steffen, W. 
(2018b). Finance and the Earth system – Exploring the links 
between financial actors and non-linear changes in the climate 
system. Global Environmental Change, 53, 296–302. https://doi.
org/10.1016/j.gloenvcha.2018.09.008

Galaz, V., Tallberg, J., Boin, A., Ituarte-Lima, C., Hey, E., Olsson, 
P., & Westley, F. (2017). Global Governance Dimensions of Glob-
ally Networked Risks: The State of the Art in Social Science Re-
search. Risk, Hazards & Crisis in Public Policy, 8(1), 4–27. https://
doi.org/10.1002/rhc3.12108

Garnett, S. T., Burgess, N. D., Fa, J. E., Fernández-Llamazares, Á., 
Molnár, Z., Robinson, C. J., Watson, J. E. M., Zander, K. K., Aus-
tin, 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 impor-
tance of Indigenous lands for conservation. Nature Sustainability, 
1(7), 369–374. https://doi.org/10.1038/s41893-018-0100-6

Gatti, L. V., Basso, L. S., Miller, J. B., Gloor, M., Gatti Domingues, 
L., Cassol, H. L. G., Tejada, G., Aragão, L. E. O. C., Nobre, C., 
Peters, W., Marani, L., Arai, E., Sanches, A. H., Corrêa, S. M., 
Anderson, L., Von Randow, C., Correia, C. S. C., Crispim, S. P., 
& Neves, R. A. L. (2021). Amazonia as a carbon source linked to 
deforestation and climate change. Nature, 595(7867), 388–393. 
https://doi.org/10.1038/s41586-021-03629-6

Geels, F. W., Sovacool, B. K., Schwanen, T., & Sorrell, S. (2017). 
Sociotechnical transitions for deep decarbonization. Science, 
357(6357), 1242–1244. https://doi.org/10.1126/science.aao3760

Ghaleigh, N. S., Setzer, J., & Welikala, A. (2022). The Complexities 
of Comparative Climate Constitutionalism (Edinburgh School 
of Law Research Paper No. 2022/06). https://www.ssrn.com/ab-
stract=4071820

Gifford, R. (2014). Environmental Psychology Matters. Annual 
Review of Psychology, 65, 541–579. https://doi.org/10.1146/an-
nurev-psych-010213-115048

Gleeson, T., Cuthbert, M., Ferguson, G., & Perrone, D. (2020). 
Global Groundwater Sustainability, Resources, and Systems in the 
Anthropocene. Annual Review of Earth and Planetary Sciences, 48, 
431–463. https://doi.org/10.1146/annurev-earth-071719-055251

https://doi.org/10.1016/j.gloenvcha.2006.04.002
https://doi.org/10.5751/ES-08748-210341
https://doi.org/10.5751/ES-08748-210341
https://doi.org/10.5751/ES-03610-150420
https://doi.org/10.1146/annurev.energy.30.050504.144511
https://doi.org/10.1146/annurev.energy.30.050504.144511
https://doi.org/10.1038/s41559-019-0978-z
https://doi.org/10.1007/s13280-021-01544-8
https://doi.org/10.1016/j.marpol.2018.10.026
https://doi.org/10.1016/j.marpol.2018.10.026
https://doi.org/10.5194/essd-2021-386
https://home.treasury.gov/system/files/261/FSOC-Climate-Report.pdf
https://home.treasury.gov/system/files/261/FSOC-Climate-Report.pdf
https://doi.org/10.1088/1748-9326/aad0f7
https://doi.org/10.1088/1748-9326/aad0f7
https://doi.org/10.17045/STHLMUNI.7105748.V2
https://globalcommonsalliance.org/wp-content/uploads/2021/08/Global-Commons-G20-Survey-full-report.pdf
https://globalcommonsalliance.org/wp-content/uploads/2021/08/Global-Commons-G20-Survey-full-report.pdf
https://globalcommonsalliance.org/wp-content/uploads/2021/08/Global-Commons-G20-Survey-full-report.pdf
https://doi.org/10.4337/9781788115421
https://doi.org/10.1016/j.techsoc.2021.101741
https://doi.org/10.1038/s41559-018-0497-3
https://doi.org/10.1038/s41559-018-0497-3
https://doi.org/10.1016/j.gloenvcha.2018.09.008
https://doi.org/10.1016/j.gloenvcha.2018.09.008
https://doi.org/10.1002/rhc3.12108
https://doi.org/10.1002/rhc3.12108
https://doi.org/10.1038/s41893-018-0100-6
https://doi.org/10.1038/s41586-021-03629-6
https://doi.org/10.1126/science.aao3760
https://www.ssrn.com/abstract=4071820
https://www.ssrn.com/abstract=4071820
https://doi.org/10.1146/annurev-psych-010213-115048
https://doi.org/10.1146/annurev-psych-010213-115048
https://doi.org/10.1146/annurev-earth-071719-055251


65

Global Canopy. (2020). Fuelling the fires: Why investors need to do 
more to protect the Amazon. https://globalcanopy.org/wp-content/
uploads/2020/11/Fuelling_the_fires_briefing.pdf

Golland, A., Galaz, V., Engstrom, G., & Fichtner, J. (2022). Proxy 
Voting for the Earth System: Institutional Shareholder Govern-
ance of Global Tipping Elements. SSRN Electronic Journal. https://
doi.org/10.2139/ssrn.4067103

Gough, I. (2017). Heat, Greed and Human Need: Climate Change, 
Capitalism and Sustainable Wellbeing. Edward Elgar Publishing.

Grabs, J., Cammelli, F., Levy, S. A., & Garrett, R. D. (2021). De-
signing effective and equitable zero-deforestation supply chain 
policies. Global Environmental Change, 70, 102357. https://doi.
org/10.1016/j.gloenvcha.2021.102357

Graça, J. (2016). Towards an integrated approach to food behav-
iour: Meat consumption and substitution, from context to con-
sumers. Psychology, Community & Health, 5(2), 152–169. https://
doi.org/10.5964/pch.v5i2.169

Griffin, C. (2020). Environmental & Social Voting at Index Funds. 
Delaware Journal of Corporate Law, 44, 167.

Griffin, P. (2017). The Carbon Majors Database: CDP Carbon Ma-
jors Report 2017. CDP. https://cdn.cdp.net/cdp-production/cms/
reports/documents/000/002/327/original/Carbon-Majors-Re-
port-2017.pdf?1501833772

Haerpfer, C., Inglehart, R., Moreno, A., Welzel, C., Kizilova, K., 
Diez-Medrano, J., Lagos, M., Norris, P., Ponarin, E., & Puranen, 
B. (Eds.). (2022). World Values Survey: Round Seven—Coun-
try-Pooled Datafile Version 3.0 [Data set]. JD Systems Institute & 
WVSA Secretariat. https://doi.org/10.14281/18241.16

Haider, L. J., Iribarrem, A., Gardner, T. A., Latawiec, A. E., 
Alves-Pinto, H., & Strassburg, B. (2015). Understanding Indica-
tors and Monitoring for Sustainability in the Context of Com-
plex Social-Ecological Systems. In A. Latawiec & D. Agol (Eds.), 
Sustainability Indicators in Practice. De Gruyter Open Poland. 
https://doi.org/10.1515/9783110450507 

Hajer, M., Nilsson, M., Raworth, K., Bakker, P., Berkhout, F., de 
Boer, Y., Rockström, J., Ludwig, K., & Kok, M. (2015). Beyond 
Cockpit-ism: Four Insights to Enhance the Transformative Po-
tential of the Sustainable Development Goals. Sustainability, 7(2), 
1651–1660. https://doi.org/10.3390/su7021651

Hamann, M., Berry, K., Chaigneau, T., Curry, T., Heilmayr, R., 
Henriksson, P. J. G., Hentati-Sundberg, J., Jina, A., Lindkvist, E., 
Lopez-Maldonado, Y., Nieminen, E., Piaggio, M., Qiu, J., Rocha, 
J. C., Schill, C., Shepon, A., Tilman, A. R., van den Bijgaart, I., & 
Wu, T. (2018). Inequality and the Biosphere. Annual Review of 
Environment and Resources, 43, 61–83. https://doi.org/10.1146/
annurev-environ-102017-025949

Hamilton, C. (2017). Defiant Earth: The Fate of Humans in the 
Anthropocene. Polity.

Harring, N., Jagers, S. C., & Matti, S. (2019). The significance of 
political culture, economic context and instrument type for cli-
mate policy support: A cross-national study. Climate Policy, 19(5), 
636–650. https://doi.org/10.1080/14693062.2018.1547181

Harrington, B. (2022, March 8). The secret world of offshore 
banking is proving it can stand up to kleptocrats. Washington 
Post. https://www.washingtonpost.com/outlook/2022/03/08/rus-
sia-sanctions-offshore-finance/

Hawley, J. P., & Williams, A. T. (2000). The Rise of Fiduciary Cap-
italism: How Institutional Investors Can Make Corporate America 
More Democratic. University of Pennsylvania Press.

Hebinck, A., Diercks, G., von Wirth, T., Beers, P. J., Barsties, L., 
Buchel, S., Greer, R., van Steenbergen, F., & Loorbach, D. (2022). 
An actionable understanding of societal transitions: The X-curve 
framework. Sustainability Science, 17(3), 1009–1021. https://doi.
org/10.1007/s11625-021-01084-w

Heijdra, B. J., & Heijnen, P. (2013). Environmental Abatement 
and the Macroeconomy in the Presence of Ecological Thresholds. 
Environmental and Resource Economics, 55, 47–70. https://doi.
org/10.1007/s10640-012-9613-z

Heijdra, B. J., & Heijnen, P. (2014). Optimal Environmental Policy 
in the Presence of Multiple Equilibria and Reversible Hystere-
sis. In E. Moser, W. Semmler, G. Tragler, & V. M. Veliov (Eds.), 
Dynamic Optimization in Environmental Economics (Vol. 15, pp. 
61–85). Springer Berlin Heidelberg. https://doi.org/10.1007/978-
3-642-54086-8_3

Heilmayr, R., Carlson, K. M., & Benedict, J. J. (2020). De-
forestation spillovers from oil palm sustainability certification. 
Environmental Research Letters, 15(7), 075002. https://doi.
org/10.1088/1748-9326/ab7f0c

Heilmayr, R., Rausch, L. L., Munger, J., & Gibbs, H. K. (2020). 
Brazil’s Amazon Soy Moratorium reduced deforestation. Nature 
Food, 1(12), 801–810. https://doi.org/10.1038/s43016-020-00194-5

Helbing, D. (2013). Globally networked risks and how to respond. 
Nature, 497, 51–59. https://doi.org/10.1038/nature12047

Hendershot, J. N., Smith, J. R., Anderson, C. B., Letten, A. D., 
Frishkoff, L. O., Zook, J. R., Fukami, T., & Daily, G. C. (2020). 
Intensive farming drives long-term shifts in avian community 
composition. Nature, 579, 393–396. https://doi.org/10.1038/
s41586-020-2090-6

Herrfahrdt-Pähle, E., Schlüter, M., Olsson, P., Folke, C., Gelcich, 
S., & Pahl-Wostl, C. (2020). Sustainability transformations: 
Socio-political shocks as opportunities for governance transi-
tions. Global Environmental Change, 63, 102097. https://doi.
org/10.1016/j.gloenvcha.2020.102097

Heslin, A., Puma, M. J., Marchand, P., Carr, J. A., Dell’Angelo, J., 
D’Odorico, P., Gephart, J. A., Kummu, M., Porkka, M., Rulli, M. 
C., Seekell, D. A., Suweis, S., & Tavoni, A. (2020). Simulating the 
Cascading Effects of an Extreme Agricultural Production Shock: 
Global Implications of a Contemporary US Dust Bowl Event. 
Frontiers in Sustainable Food Systems, 4. https://doi.org/10.3389/
fsufs.2020.00026

Hickel, J. (2020). The sustainable development index: Measuring 
the ecological efficiency of human development in the anthropo-
cene. Ecological Economics, 167, 106331. https://doi.org/10.1016/j.
ecolecon.2019.05.011

Hickel, J. (2021, February 28). The limits of the UN’s planetary 
pressure-adjusted HDI. Jason Hickel. https://www.jasonhickel.org/
blog/the-limits-of-the-uns-planetary-pressure-adjusted-hdi

Hickel, J., O’Neill, D. W., Fanning, A. L., & Zoomkawala, H. 
(2022). National responsibility for ecological breakdown: A 
fair-shares assessment of resource use, 1970–2017. The Lancet 
Planetary Health, 6(4), e342–e349. https://doi.org/10.1016/S2542-
5196(22)00044-4

Hillesund, S., Bahgat, K., Barrett, G., Dupuy, K., Gates, S., Nygård, 
H. M., Rustad, S. A., Strand, H., Urdal, H., & Østby, G. (2018). 
Horizontal inequality and armed conflict: A comprehensive lit-
erature review. Canadian Journal of Development Studies / Revue 
Canadienne d’études Du Développement, 39(4), 463–480. https://
doi.org/10.1080/02255189.2018.1517641

https://globalcanopy.org/wp-content/uploads/2020/11/Fuelling_the_fires_briefing.pdf
https://globalcanopy.org/wp-content/uploads/2020/11/Fuelling_the_fires_briefing.pdf
https://doi.org/10.2139/ssrn.4067103
https://doi.org/10.2139/ssrn.4067103
https://doi.org/10.1016/j.gloenvcha.2021.102357
https://doi.org/10.1016/j.gloenvcha.2021.102357
https://doi.org/10.5964/pch.v5i2.169
https://doi.org/10.5964/pch.v5i2.169
https://cdn.cdp.net/cdp-production/cms/reports/documents/000/002/327/original/Carbon-Majors-Report-2017.pdf?1501833772
https://cdn.cdp.net/cdp-production/cms/reports/documents/000/002/327/original/Carbon-Majors-Report-2017.pdf?1501833772
https://cdn.cdp.net/cdp-production/cms/reports/documents/000/002/327/original/Carbon-Majors-Report-2017.pdf?1501833772
https://doi.org/10.14281/18241.16
https://doi.org/10.1515/9783110450507
https://doi.org/10.3390/su7021651
https://doi.org/10.1146/annurev-environ-102017-025949
https://doi.org/10.1146/annurev-environ-102017-025949
https://doi.org/10.1080/14693062.2018.1547181
https://www.washingtonpost.com/outlook/2022/03/08/russia-sanctions-offshore-finance/
https://www.washingtonpost.com/outlook/2022/03/08/russia-sanctions-offshore-finance/
https://doi.org/10.1007/s11625-021-01084-w
https://doi.org/10.1007/s11625-021-01084-w
https://doi.org/10.1007/s10640-012-9613-z
https://doi.org/10.1007/s10640-012-9613-z
https://doi.org/10.1007/978-3-642-54086-8_3
https://doi.org/10.1007/978-3-642-54086-8_3
https://doi.org/10.1088/1748-9326/ab7f0c
https://doi.org/10.1088/1748-9326/ab7f0c
https://doi.org/10.1038/s43016-020-00194-5
https://doi.org/10.1038/nature12047
https://doi.org/10.1038/s41586-020-2090-6
https://doi.org/10.1038/s41586-020-2090-6
https://doi.org/10.1016/j.gloenvcha.2020.102097
https://doi.org/10.1016/j.gloenvcha.2020.102097
https://doi.org/10.3389/fsufs.2020.00026
https://doi.org/10.3389/fsufs.2020.00026
https://doi.org/10.1016/j.ecolecon.2019.05.011
https://doi.org/10.1016/j.ecolecon.2019.05.011
https://www.jasonhickel.org/blog/the-limits-of-the-uns-planetary-pressure-adjusted-hdi
https://www.jasonhickel.org/blog/the-limits-of-the-uns-planetary-pressure-adjusted-hdi
https://doi.org/10.1016/S2542-5196(22)00044-4
https://doi.org/10.1016/S2542-5196(22)00044-4
https://doi.org/10.1080/02255189.2018.1517641
https://doi.org/10.1080/02255189.2018.1517641


66

Hoegh-Guldberg, O., Jacob, D., Taylor, M., Bindi, M., Camilloni, 
I., Diedhiou, A., Djalante, R., Ebi, K. L., Engelbrecht, F., Guiot, J., 
Hijioka, Y., Mehrotra, S., Payne, A., Seneviratne, S. I., Thomas, A., 
Warren, R., & Zhou, G. (2018). Impacts of 1.5oC Global Warming 
on Natural and Human Systems. In V. Masson-Delmotte, P. Zhai, 
H.-O. Pörtner, D. Roberts, J. Skea, P. R. Shukla, A. Pirani, W. Mou-
fouma-Okia, C. Péan, R. Pidcock, S. Connors, J. B. R. Matthews, 
Y. Chen, X. Zhou, M. I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, 
& T. Waterfield (Eds.), Global Warming of 1.5°C. An IPCC Special 
Report on the impacts of global warming of 1.5°C above pre-indus-
trial levels and related global greenhouse gas emission pathways, 
in the context of strengthening the global response to the threat of 
climate change, sustainable development, and efforts to eradicate 
poverty. Intergovernmental Panel on Climate Change.

Hoff, K., & Stiglitz, J. E. (2016). Striving for balance in economics: 
Towards a theory of the social determination of behavior. Journal 
of Economic Behavior & Organization, 126, 25–57. https://doi.
org/10.1016/j.jebo.2016.01.005

Hultman, M., & Pulé, P. M. (2018). Ecological Masculinities: The-
oretical Foundations and Practical Guidance (1st ed.). Routledge. 
https://doi.org/10.4324/9781315195223

Innis, S., & Kunz, N. C. (2020). The role of institutional mining in-
vestors in driving responsible tailings management. The Extractive 
Industries and Society, 7(4), 1377–1384. https://doi.org/10.1016/j.
exis.2020.10.014

International Monetary Fund. (2022, February 8). ESG Monitor. 
Global Markets Analysis: Monetary and Capital Markets. https://
www.imfconnect.org/content/dam/imf/News%20and%20Gener-
ic%20Content/GMM/Special%20Features/ESG%20Monitor%20
Q4%202021.pdf

IPBES. (2019). Global assessment report on biodiversity and eco-
system services of the Intergovernmental Science-Policy Platform 
on Biodiversity and Ecosystem Services (E. S. Brondízio, J. Settele, 
S. Díaz, & H. T. Ngo, Eds.). IPBES secretariat. https://zenodo.org/
record/3831673

IPCC. (2018). Global Warming of 1.5°C. An IPCC Special Report 
on the impacts of global warming of 1.5°C above pre-industrial 
levels and related global greenhouse gas emission pathways, in the 
context of strengthening the global response to the threat of climate 
change, sustainable development, and efforts to eradicate poverty 
(V. Masson-Delmotte, P. Zhai, H.-O. Pörtner, D. Roberts, J. Skea, 
P. R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, 
S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou, M. I. Gomis, E. 
Lonnoy, T. Maycock, M. Tignor, & T. Waterfield, Eds.). Intergov-
ernmental Panel on Climate Change.

IPCC. (2021). Summary for Policymakers. In V. Masson-Del-
motte, P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger, N. 
Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. 
Lonnoy, J. B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yel-
ekçi, R. Yu, & B. Zhou (Eds.), Climate Change 2021: The Physical 
Science Basis. Contribution of Working Group I to the Sixth Assess-
ment Report of the Intergovernmental Panel on Climate Change. 
Cambridge University Press.

IPCC. (2022). Climate Change 2022: Impacts, Adaptation and 
Vulnerability. Working Group II Contribution to the Sixth Assess-
ment Report of the Intergovernmental Panel on Climate Change.

Islam, S. N., & Winkel, J. (2017). Climate Change and Social Ine-
quality (No. 152; DESA Working Paper, p. 32). UN Department of 
Economic & Social Affairs.

Iyengar, S. S., & Lepper, M. R. (1999). Rethinking the value of 
choice: A cultural perspective on intrinsic motivation. Journal of 
Personality and Social Psychology, 76(3), 349–366.

Jaffe, A. B., & Stavins, R. N. (1994). The energy paradox and 
the diffusion of conservation technology. Resource and Ener-
gy Economics, 16(2), 91–122. https://doi.org/10.1016/0928-
7655(94)90001-9 

Jafino, B. A., Walsh, B., Rozenberg, J., & Hallegatte, S. (2020). 
Poverty and Shared Prosperity 2020 Background Paper: Revised 
Estimates of the Impact of Climate Change on Extreme Poverty by 
2030 [Policy Research Working Paper]. World Bank, Washington, 
DC. https://doi.org/10.1596/1813-9450-9417 

Jahnke, P. (2019). Ownership concentration and institutional 
investors’ governance through voice and exit. Business and Politics, 
1–24. https://doi.org/10.1017/bap.2019.2

Jindani, S. (2017). Social norms and learning in games [PhD 
thesis, University of Oxford]. https://ora.ox.ac.uk/objects/
uuid:90268309-1920-4f1d-a769-f50783f435be

Johansen, D. F., & Vestvik, R. A. (2020). The cost of saving our 
ocean—Estimating the funding gap of sustainable development 
goal 14. Marine Policy, 112, 103783. https://doi.org/10.1016/j.
marpol.2019.103783

Johnson, J. A., Ruta, G., Baldos, U., Cervigni, R., Chonabayashi, S., 
et al. (2021). The economic case for nature : A global earth-econ-
omy model to assess development policy pathways. World Bank 
Group 

Jørgensen, P. S., Folke, C., & Carroll, S. P. (2019). Evolution in the 
Anthropocene: Informing Governance and Policy. Annual Review 
of Ecology, Evolution, and Systematics, 50, 527–546. https://doi.
org/10.1146/annurev-ecolsys-110218-024621

Jouffray, J.-B., Blasiak, R., Norström, A. V., Österblom, H., & 
Nyström, M. (2020). The Blue Acceleration: The Trajectory of Hu-
man Expansion into the Ocean. One Earth, 2(1), 43–54. https://
doi.org/10.1016/j.oneear.2019.12.016

Jouffray, J.-B., Crona, B., Wassénius, E., Bebbington, J., & 
Scholtens, B. (2019). Leverage points in the financial sector for 
seafood sustainability. Science Advances, 5(10), eaax3324. https://
doi.org/10.1126/sciadv.aax3324

Jouffray, J.-B., Nyström, M., Österblom, H., Tokunaga, K., Wab-
nitz, C. C. C., & Norström, A. V. (2021). Blue Acceleration: An 
ocean of risks and opportunities. Ocean Risk and Resilience Action 
Alliance (ORRAA) Report. https://oceanrisk.earth/documents/
ORRAA-Blue-acceleration.pdf

Jourdan, S., & Kalinowski, W. (2019). Aligning Monetary Policy 
with the EU’s Climate Targets. Veblen Institute and Positive Money 
Europe. https://www.veblen-institute.org/IMG/pdf/aligning_
monetary_policy_with_eu_s_climate_targets.pdf

Kahane, A. (2017). Stretch collaboration: How to work with peo-
ple you don’t agree with or like or trust. Strategy & Leadership, 
45(2), 42–45. https://doi.org/10.1108/SL-02-2017-0013

Kalkuhl, M., Edenhofer, O., & Lessmann, K. (2012). Learning 
or lock-in: Optimal technology policies to support mitiga-
tion. Resource and Energy Economics, 34(1), 1–23. https://doi.
org/10.1016/j.reseneeco.2011.08.001

Kanitsar, G. (2022). The Inequality-Trust Nexus Revisited: At 
What Level of Aggregation Does Income Inequality Matter for 
Social Trust? Social Indicators Research. https://doi.org/10.1007/
s11205-022-02894-w

https://doi.org/10.1016/j.jebo.2016.01.005
https://doi.org/10.1016/j.jebo.2016.01.005
https://doi.org/10.4324/9781315195223
https://doi.org/10.1016/j.exis.2020.10.014
https://doi.org/10.1016/j.exis.2020.10.014
https://www.imfconnect.org/content/dam/imf/News and Generic Content/GMM/Special Features/ESG Monitor Q4 2021.pdf
https://www.imfconnect.org/content/dam/imf/News and Generic Content/GMM/Special Features/ESG Monitor Q4 2021.pdf
https://www.imfconnect.org/content/dam/imf/News and Generic Content/GMM/Special Features/ESG Monitor Q4 2021.pdf
https://www.imfconnect.org/content/dam/imf/News and Generic Content/GMM/Special Features/ESG Monitor Q4 2021.pdf
https://zenodo.org/record/3831673
https://zenodo.org/record/3831673
https://doi.org/10.1016/0928-7655(94)90001-9
https://doi.org/10.1016/0928-7655(94)90001-9
https://doi.org/10.1596/1813-9450-9417
https://doi.org/10.1017/bap.2019.2
https://ora.ox.ac.uk/objects/uuid:90268309-1920-4f1d-a769-f50783f435be
https://ora.ox.ac.uk/objects/uuid:90268309-1920-4f1d-a769-f50783f435be
https://doi.org/10.1016/j.marpol.2019.103783
https://doi.org/10.1016/j.marpol.2019.103783
https://doi.org/10.1146/annurev-ecolsys-110218-024621
https://doi.org/10.1146/annurev-ecolsys-110218-024621
https://doi.org/10.1016/j.oneear.2019.12.016
https://doi.org/10.1016/j.oneear.2019.12.016
https://doi.org/10.1126/sciadv.aax3324
https://doi.org/10.1126/sciadv.aax3324
https://oceanrisk.earth/documents/ORRAA-Blue-acceleration.pdf
https://oceanrisk.earth/documents/ORRAA-Blue-acceleration.pdf
https://www.veblen-institute.org/IMG/pdf/aligning_monetary_policy_with_eu_s_climate_targets.pdf
https://www.veblen-institute.org/IMG/pdf/aligning_monetary_policy_with_eu_s_climate_targets.pdf
https://doi.org/10.1108/SL-02-2017-0013
https://doi.org/10.1016/j.reseneeco.2011.08.001
https://doi.org/10.1016/j.reseneeco.2011.08.001
https://doi.org/10.1007/s11205-022-02894-w
https://doi.org/10.1007/s11205-022-02894-w


67

Karananou, A., & Guha, A. (2015). Engagement Guidance on Cor-
porate Tax Responsibility. Principles for Responsible Investment. 
https://www.unglobalcompact.org/library/4061

Kedward, K., Buller, A., & Ryan-Collins, J. (2021a). Quantitative 
easing and nature loss: Exploring nature-related financial risks and 
impacts in the European Central Bank’s corporate bond portfolio 
(IIPP Policy Report No. 2021/02). UCL Institute for Innovation 
and Public Purpose. https://www.ucl.ac.uk/bartlett/public-pur-
pose/publications/2021/jul/quantitative-easing-and-nature-loss

Kedward, K., & Ryan-Collins, J. (2022). A Green New Deal: Op-
portunities and Constraints. In P. Arestis & M. Sawyer (Eds.), 
Economic Policies for Sustainability and Resilience (pp. 269–317). 
Springer International Publishing. https://doi.org/10.1007/978-3-
030-84288-8_7

Kedward, K., Ryan-Collins, J., & Chenet, H. (2020). Managing 
nature-related financial risks: A precautionary policy approach for 
central banks and financial supervisors (2020—09; Working Paper 
Series). UCL Institute for Innovation and Public Purpose. https://
www.ucl.ac.uk/bartlett/public-purpose/wp2020-09

Kedward, K., Ryan-Collins, J., & Chenet, H. (2021b). Understand-
ing the financial risks of nature loss: Exploring policy options for 
financial authorities (SUERF Policy Brief No. 115). SUERF - The 
European Money and Finance Forum. https://www.suerf.org/
suer-policy-brief/27301/understanding-the-financial-risks-of-na-
ture-loss-exploring-policy-options-for-financial-authorities

Kemp-Benedict, E. (2018). Investing in a Green Transition. 
Ecological Economics, 153, 218–236. https://doi.org/10.1016/j.
ecolecon.2018.07.012

Keys, P. W., Galaz, V., Dyer, M., Matthews, N., Folke, C., Nyström, 
M., & Cornell, S. E. (2019). Anthropocene risk. Nature Sustaina-
bility, 2(8), 667–673. https://doi.org/10.1038/s41893-019-0327-x

Keys, P. W., van der Ent, R. J., Gordon, L. J., Hoff, H., Nikoli, R., & 
Savenije, H. H. G. (2012). Analyzing precipitationsheds to under-
stand the vulnerability of rainfall dependent regions. Biogeoscienc-
es, 9(2), 733–746. https://doi.org/10.5194/bg-9-733-2012

Khoury, C. K., Bjorkman, A. D., Dempewolf, H., Ramirez-Vil-
legas, J., Guarino, L., Jarvis, A., Rieseberg, L. H., & Struik, P. C. 
(2014). Increasing homogeneity in global food supplies and the 
implications for food security. Proceedings of the National Acad-
emy of Sciences, 111(11), 4001–4006. https://doi.org/10.1073/
pnas.1313490111

Kinniburgh, F., Selin, H., Selin, N. E., & Schreurs, M. (2022). 
When private governance impedes multilateralism: The case of 
international pesticide governance. Regulation & Governance, 
rego.12463. https://doi.org/10.1111/rego.12463

Kinzig, A. P., Ehrlich, P. R., Alston, L. J., Arrow, K., Barrett, S., Bu-
chman, T. G., Daily, G. C., Levin, B., Levin, S., Oppenheimer, M., 
Ostrom, E., & Saari, D. (2013). Social Norms and Global Environ-
mental Challenges: The Complex Interaction of Behaviors, Values, 
and Policy. BioScience, 63(3), 164–175. https://doi.org/10.1525/
bio.2013.63.3.5

Kivimaa, P., Hildén, M., Huitema, D., Jordan, A., & Newig, J. 
(2017). Experiments in climate governance – A systematic review 
of research on energy and built environment transitions. Journal 
of Cleaner Production, 169, 17–29. https://doi.org/10.1016/j.jcle-
pro.2017.01.027

Klein, A.-M., Vaissière, B. E., Cane, J. H., Steffan-Dewenter, I., 
Cunningham, S. A., Kremen, C., & Tscharntke, T. (2007). Im-
portance of pollinators in changing landscapes for world crops. 
Proceedings of the Royal Society B: Biological Sciences, 274(1608), 
303–313. https://doi.org/10.1098/rspb.2006.3721

Kölbel, J. F., Heeb, F., Paetzold, F., & Busch, T. (2020). Can Sus-
tainable Investing Save the World? Reviewing the Mechanisms of 
Investor Impact. Organization & Environment, 33(4), 554–574. 
https://doi.org/10.1177/1086026620919202

Kollmuss, A., & Agyeman, J. (2002). Mind the Gap: Why do 
people act environmentally and what are the barriers to pro-en-
vironmental behavior? Environmental Education Research, 8(3), 
239–260. https://doi.org/10.1080/13504620220145401

Krahnen, J. P., Rocholl, J., & Thum, M. (2021). A primer on green 
finance: From wishful thinking to marginal impact (SAFE White 
Paper No. 87). Leibniz Institute for Financial Research SAFE. 
https://safe-frankfurt.de/fileadmin/user_upload/editor_common/
Policy_Center/SAFE_White_Paper_No._87.pdf

Kreibiehl, S., Yong Jung, T., Battiston, S., Carvajal, P. E., Clapp, C., 
Dasgupta, D., Dube, N., Jachnik, R., Morita, K., Samargandi, N., & 
Williams, M. (2022). Investment and finance (By IPCC; P. R. Shuk-
la, J. Skea, R. Slade, A. Al Khourdajie, R. van Diemen, D. McCo-
llum, M. Pathak, S. Some, P. Vyas, R. Fradera, M. Belkacemi, A. 
Hasija, G. Lisboa, S. Luz, & J. Malley, Eds.). Cambridge University 
Press. https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_Fi-
nalDraft_Chapter15.pdf

Kumleben, N. (2021, November 12). South Africa’s Coal Deal Is a 
New Model for Climate Progress. Foreign Policy. https://foreign-
policy.com/2021/11/12/coal-climate-south-africa-cop26-agree-
ment/

Kummu, M., Kinnunen, P., Lehikoinen, E., Porkka, M., Queiroz, 
C., Röös, E., Troell, M., & Weil, C. (2020). Interplay of trade and 
food system resilience: Gains on supply diversity over time at 
the cost of trade independency. Global Food Security, 24, 100360. 
https://doi.org/10.1016/j.gfs.2020.100360

Kyle, G. T., Mowen, A. J., & Tarrant, M. (2004). Linking place 
preferences with place meaning: An examination of the rela-
tionship between place motivation and place attachment. Jour-
nal of Environmental Psychology, 24(4), 439–454. https://doi.
org/10.1016/j.jenvp.2004.11.001

Kyselá, E., Ščasný, M., & Zvěřinová, I. (2019). Attitudes toward 
climate change mitigation policies: A review of measures and 
a construct of policy attitudes. Climate Policy, 19(7), 878–892. 
https://doi.org/10.1080/14693062.2019.1611534

Lamont, M., Adler, L., Park, B. Y., & Xiang, X. (2017). Bridging 
cultural sociology and cognitive psychology in three contempo-
rary research programmes. Nature Human Behaviour, 1, 866–872. 
https://doi.org/10.1038/s41562-017-0242-y

Leach, M., Rockström, J., Raskin, P., Scoones, I., Stirling, A. C., 
Smith, A., Thompson, J., Millstone, E., Ely, A., Arond, E., Folke, 
C., & Olsson, P. (2012). Transforming Innovation for Sustaina-
bility. Ecology and Society, 17(2), 11. https://doi.org/10.5751/ES-
04933-170211

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 Acad-
emy of Sciences, 105(6), 1786–1793. https://doi.org/10.1073/
pnas.0705414105

https://www.unglobalcompact.org/library/4061
https://www.ucl.ac.uk/bartlett/public-purpose/publications/2021/jul/quantitative-easing-and-nature-loss
https://www.ucl.ac.uk/bartlett/public-purpose/publications/2021/jul/quantitative-easing-and-nature-loss
https://doi.org/10.1007/978-3-030-84288-8_7
https://doi.org/10.1007/978-3-030-84288-8_7
https://www.ucl.ac.uk/bartlett/public-purpose/wp2020-09
https://www.ucl.ac.uk/bartlett/public-purpose/wp2020-09
https://www.suerf.org/suer-policy-brief/27301/understanding-the-financial-risks-of-nature-loss-exploring-policy-options-for-financial-authorities
https://www.suerf.org/suer-policy-brief/27301/understanding-the-financial-risks-of-nature-loss-exploring-policy-options-for-financial-authorities
https://www.suerf.org/suer-policy-brief/27301/understanding-the-financial-risks-of-nature-loss-exploring-policy-options-for-financial-authorities
https://doi.org/10.1016/j.ecolecon.2018.07.012
https://doi.org/10.1016/j.ecolecon.2018.07.012
https://doi.org/10.1038/s41893-019-0327-x
https://doi.org/10.5194/bg-9-733-2012
https://doi.org/10.1073/pnas.1313490111
https://doi.org/10.1073/pnas.1313490111
https://doi.org/10.1111/rego.12463
https://doi.org/10.1525/bio.2013.63.3.5
https://doi.org/10.1525/bio.2013.63.3.5
https://doi.org/10.1016/j.jclepro.2017.01.027
https://doi.org/10.1016/j.jclepro.2017.01.027
https://doi.org/10.1098/rspb.2006.3721
https://doi.org/10.1177/1086026620919202
https://doi.org/10.1080/13504620220145401
https://safe-frankfurt.de/fileadmin/user_upload/editor_common/Policy_Center/SAFE_White_Paper_No._87.pdf
https://safe-frankfurt.de/fileadmin/user_upload/editor_common/Policy_Center/SAFE_White_Paper_No._87.pdf
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_Chapter15.pdf
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_Chapter15.pdf
https://foreignpolicy.com/2021/11/12/coal-climate-south-africa-cop26-agreement/
https://foreignpolicy.com/2021/11/12/coal-climate-south-africa-cop26-agreement/
https://foreignpolicy.com/2021/11/12/coal-climate-south-africa-cop26-agreement/
https://doi.org/10.1016/j.gfs.2020.100360
https://doi.org/10.1016/j.jenvp.2004.11.001
https://doi.org/10.1016/j.jenvp.2004.11.001
https://doi.org/10.1080/14693062.2019.1611534
https://doi.org/10.1038/s41562-017-0242-y
https://doi.org/10.5751/ES-04933-170211
https://doi.org/10.5751/ES-04933-170211
https://doi.org/10.1073/pnas.0705414105
https://doi.org/10.1073/pnas.0705414105


68

Lenton, T. M. (2013). Environmental Tipping Points. Annual 
Review of Environment and Resources, 38(1), 1–29. https://doi.
org/10.1146/annurev-environ-102511-084654

Lenton, T. M., Rockström, J., Gaffney, O., Rahmstorf, S., Richard-
son, K., Steffen, W., & Schellnhuber, H. J. (2019). Climate tipping 
points—Too risky to bet against. Nature, 575(7784), 592–595. 
https://doi.org/10.1038/d41586-019-03595-0

Levin, S. A. (1998). Ecosystems and the Biosphere as Com-
plex Adaptive Systems. Ecosystems, 1(5), 431–436. https://doi.
org/10.1007/s100219900037

Levin, S. A., Milner, H. V., & Perrings, C. (2021). The dynamics 
of political polarization. Proceedings of the National Academy 
of Sciences, 118(50), e2116950118. https://doi.org/10.1073/
pnas.2116950118

Levin, S., Xepapadeas, T., Crépin, A.-S., Norberg, J., de Zeeuw, A., 
Folke, C., Hughes, T., Arrow, K., Barrett, S., Daily, G., Ehrlich, P., 
Kautsky, N., Mäler, K.-G., Polasky, S., Troell, M., Vincent, J. R., & 
Walker, B. (2013). Social-ecological systems as complex adaptive 
systems: Modeling and policy implications. Environment and 
Development Economics, 18(2), 111–132. https://doi.org/10.1017/
S1355770X12000460

Li, C.-Z., Crépin, A.-S., & Folke, C. (2018). The Economics of 
Resilience. International Review of Environmental and Resource 
Economics, 11(4), 309–353. https://doi.org/10.1561/101.00000096

Liu, J., Hull, V., Luo, J., Yang, W., Liu, W., Viña, A., Vogt, C., Xu, 
Z., Yang, H., Zhang, J., An, L., Chen, X., Li, S., Ouyang, Z., Xu, 
W., & Zhang, H. (2015). Multiple telecouplings and their complex 
interrelationships. Ecology and Society, 20(3). http://www.jstor.
org/stable/26270254

Loorbach, D. (2010). Transition Management for Sustainable 
Development: A Prescriptive, Complexity-Based Governance 
Framework. Governance, 23(1), 161–183. https://doi.org/10.1111/
j.1468-0491.2009.01471.x

Loorbach, D. (2014). To Transition! Governance Panarchy in the 
New Transformation. Erasmus university. https://www.drift.eur.nl/
wp-content/uploads/2016/12/To_Transition-Loorbach-2014.pdf

Lovejoy, T. E., & Nobre, C. (2018). Amazon Tipping Point. Science 
Advances, 4(2), eaat2340. https://doi.org/10.1126/sciadv.aat2340

MacDonald-Korth, D., Harnett, E. S., & Caldecott, B. (2018). 
Fossil fuel company Investor Relations (IR) departments and en-
gagement on climate change (Briefing Paper). Oxford Sustainable 
Finance Programme, University of Oxford Smith School of En-
terprise and the Environment. https://www.smithschool.ox.ac.uk/
sites/default/files/2022-04/Fossil-fuel-company-Investor-Rela-
tions-180228.pdf

Mackie, G. (1996). Ending Footbinding and Infibulation: A Con-
vention Account. American Sociological Review, 61(6), 999–1017. 
https://doi.org/10.2307/2096305

Maio, G. R., & Olson, J. M. (1998). Values as truisms: Evidence 
and implications. Journal of Personality and Social Psychology, 
74(2), 294–311. https://doi.org/10.1037/0022-3514.74.2.294

Makepeace, M., & Ashton, J. (2020). FTSE: The inside story of the 
deals, dramas and politics that revolutionized financial markets. 
Nicholas Brealey Publishing.

Managi, S., & Kumar, P. (Eds.). (2018). Inclusive Wealth Report 
2018: Measuring Progress Towards Sustainability (1st ed.). Rout-
ledge. https://doi.org/10.4324/9781351002080

Mancini, M. (2020). Nudging the Financial System: A Network 
Analysis Approach. UNEP Inquiry and FC4S. https://www.fc4s.
org/publication/nudging-the-financial-system-a-network-analy-
sis-approach/

Mandle, L., Ouyang, Z., Salzman, J., & Daily, G. C. (Eds.). (2019). 
Green Growth That Works: Natural Capital Policy and Finance 
Mechanisms Around the World. Island Press.

Margolis, M., & Nævdal, E. (2008). Safe Minimum Standards in 
Dynamic Resource Problems: Conditions for Living on the Edge 
of Risk. Environmental and Resource Economics, 40(3), 401–423. 
https://doi.org/10.1007/s10640-007-9162-z

Markolf, S. A., Chester, M. V., & Allenby, B. (2021). Opportunities 
and Challenges for Artificial Intelligence Applications in Infra-
structure Management During the Anthropocene. Frontiers in 
Water, 2, 551598. https://doi.org/10.3389/frwa.2020.551598

Markus, H. R. (2016). What moves people to action? Culture and 
motivation. Current Opinion in Psychology, 8, 161–166. https://
doi.org/10.1016/j.copsyc.2015.10.028

Markus, H. R., & Kitayama, S. (1991). Culture and the self: Impli-
cations for cognition, emotion, and motivation. Psychological Re-
view, 98(2), 224–253. https://doi.org/10.1037/0033-295X.98.2.224

Martiskainen, M., Axon, S., Sovacool, B. K., Sareen, S., Furszyfer 
Del Rio, D., & Axon, K. (2020). Contextualizing climate justice 
activism: Knowledge, emotions, motivations, and actions among 
climate strikers in six cities. Global Environmental Change, 65, 
102180. https://doi.org/10.1016/j.gloenvcha.2020.102180

Max-Neef, M. A. (1991). Human Scale Development: Conception, 
Application and Further Reflections. The Apex Press.

Mbow, C., Rosenzweig, C., Barioni, L. G., Benton, T. G., Herre-
ro, M., Krishnapillai, M., Liwenga, E., Pradhan, P., Rivera-Ferre, 
M. G., Sapkota, T., & Tubiello, F. N. (2019). Food Security. In P. 
R. Shukla, J. Skea, E. Calvo Buendia, V. Masson-Delmotte, H.-
O. Pörtner, D. C. Roberts, P. Zhai, R. Slade, S. Connors, R. van 
Diemen, M. Ferrat, E. Haughey, S. Luz, S. Neogi, M. Pathak, J. 
Petzold, J. Portugal Pereira, P. Vyas, E. Huntley, … J. Malley (Eds.), 
Climate Change and Land: An IPCC special report on climate 
change, desertification, land degradation, sustainable land manage-
ment, food security, and greenhouse gas fluxes in terrestrial ecosys-
tems. Intergovernmental Panel on Climate Change. https://www.
ipcc.ch/srccl/chapter/chapter-5/

McCarthy, N., & Piotrowski, M. (2022). Climate-Related For-
est, Food, and Land Risks Threaten US Financial Stability. Cli-
mate Advisers. https://www.climateadvisers.org/wp-content/
uploads/2022/01/Climate-Advisers-Climate-Related-For-
est-Food-and-Land-Risks-Threaten-US-Financial-Stability.pdf

McCauley, D. J., Jablonicky, C., Allison, E. H., Golden, C. D., 
Joyce, F. H., Mayorga, J., & Kroodsma, D. (2018). Wealthy 
countries dominate industrial fishing. Science Advances, 4(8), 
eaau2161. https://doi.org/10.1126/sciadv.aau2161

Meadows, D. H. (1998). Indicators and information systems for sus-
tainable development: A report to the Balaton Group. The Sustaina-
bility Institute. https://donellameadows.org/wp-content/userfiles/
IndicatorsInformation.pdf

Menéndez, P., Losada, I. J., Torres-Ortega, S., Narayan, S., & Beck, 
M. W. (2020). The Global Flood Protection Benefits of Mangroves. 
Scientific Reports, 10(1), 1–11. https://doi.org/10.1038/s41598-
020-61136-6

https://doi.org/10.1146/annurev-environ-102511-084654
https://doi.org/10.1146/annurev-environ-102511-084654
https://doi.org/10.1038/d41586-019-03595-0
https://doi.org/10.1007/s100219900037
https://doi.org/10.1007/s100219900037
https://doi.org/10.1073/pnas.2116950118
https://doi.org/10.1073/pnas.2116950118
https://doi.org/10.1017/S1355770X12000460
https://doi.org/10.1017/S1355770X12000460
https://doi.org/10.1561/101.00000096
http://www.jstor.org/stable/26270254
http://www.jstor.org/stable/26270254
https://doi.org/10.1111/j.1468-0491.2009.01471.x
https://doi.org/10.1111/j.1468-0491.2009.01471.x
https://www.drift.eur.nl/wp-content/uploads/2016/12/To_Transition-Loorbach-2014.pdf
https://www.drift.eur.nl/wp-content/uploads/2016/12/To_Transition-Loorbach-2014.pdf
https://doi.org/10.1126/sciadv.aat2340
https://www.smithschool.ox.ac.uk/sites/default/files/2022-04/Fossil-fuel-company-Investor-Relations-180228.pdf
https://www.smithschool.ox.ac.uk/sites/default/files/2022-04/Fossil-fuel-company-Investor-Relations-180228.pdf
https://www.smithschool.ox.ac.uk/sites/default/files/2022-04/Fossil-fuel-company-Investor-Relations-180228.pdf
https://doi.org/10.2307/2096305
https://doi.org/10.1037/0022-3514.74.2.294
https://doi.org/10.4324/9781351002080
https://www.fc4s.org/publication/nudging-the-financial-system-a-network-analysis-approach/
https://www.fc4s.org/publication/nudging-the-financial-system-a-network-analysis-approach/
https://www.fc4s.org/publication/nudging-the-financial-system-a-network-analysis-approach/
https://doi.org/10.1007/s10640-007-9162-z
https://doi.org/10.3389/frwa.2020.551598
https://doi.org/10.1016/j.copsyc.2015.10.028
https://doi.org/10.1016/j.copsyc.2015.10.028
https://doi.apa.org/doi/10.1037/0033-295X.98.2.224
https://doi.org/10.1016/j.gloenvcha.2020.102180
https://www.ipcc.ch/srccl/chapter/chapter-5/
https://www.ipcc.ch/srccl/chapter/chapter-5/
https://www.climateadvisers.org/wp-content/uploads/2022/01/Climate-Advisers-Climate-Related-Forest-Food-and-Land-Risks-Threaten-US-Financial-Stability.pdf
https://www.climateadvisers.org/wp-content/uploads/2022/01/Climate-Advisers-Climate-Related-Forest-Food-and-Land-Risks-Threaten-US-Financial-Stability.pdf
https://www.climateadvisers.org/wp-content/uploads/2022/01/Climate-Advisers-Climate-Related-Forest-Food-and-Land-Risks-Threaten-US-Financial-Stability.pdf
https://doi.org/10.1126/sciadv.aau2161
https://donellameadows.org/wp-content/userfiles/IndicatorsInformation.pdf
https://donellameadows.org/wp-content/userfiles/IndicatorsInformation.pdf
https://doi.org/10.1038/s41598-020-61136-6
https://doi.org/10.1038/s41598-020-61136-6


69

Merino, C. (2019). Investor Primer on Non-Compliance Protocols: 
Ending Deforestation at the Source. Ceres. https://www.ceres.
org/resources/reports/investor-primer-non-compliance-proto-
cols-ending-deforestation-source

Meyfroidt, P., Rudel, T. K., & Lambin, E. F. (2010). Forest tran-
sitions, trade, and the global displacement of land use. Proceed-
ings of the National Academy of Sciences, 107(49), 20917–20922. 
https://doi.org/10.1073/pnas.1014773107

Mielke, J., & Steudle, G. A. (2018). Green Investment and Coor-
dination Failure: An Investors’ Perspective. Ecological Economics, 
150, 88–95. https://doi.org/10.1016/j.ecolecon.2018.03.018

Miller, H., & Dikau, S. (2022). Preventing a ‘climate Minsky mo-
ment’: Environmental financial risks and prudential exposure limits 
[Policy report]. Grantham Research Institute on Climate Change, 
London School of Economics and Political Science. https://www.
lse.ac.uk/granthaminstitute/wp-content/uploads/2022/03/Pre-
venting-a-climate-Minsky-moment.pdf

Mongabay, & The Gecko Project. (2019, May 8). What we learned 
from two years of investigating corrupt land deals in Indonesia. 
Mongabay. https://news.mongabay.com/2019/05/what-we-
learned-from-two-years-of-investigating-corrupt-land-deals-in-
indonesia/

Monnin, P. (2020). Systemic risk buffers – the missing piece in the 
prudential response to climate risks [CEP POLICY BRIEF]. Coun-
cil on Economic Policies. https://www.cepweb.org/wp-content/
uploads/2021/06/Monnin-2021.-Climate-systemic-risk-buffer-
for-Europe-Final.pdf

Mooney, A. (2021). Vanguard pledges to slash emissions by 2030. 
Financial Times. https://www.ft.com/content/87becf56-a249-4133-
a01b-1b4b3b604bd5

Moore, M.-L., & Milkoreit, M. (2020). Imagination and trans-
formations to sustainable and just futures. Elementa: Science of 
the Anthropocene, 8(1), 081. https://doi.org/10.1525/elemen-
ta.2020.081

Moser, S. C., & Ekstrom, J. A. (2010). A framework to diagnose 
barriers to climate change adaptation. Proceedings of the Na-
tional Academy of Sciences, 107(51), 22026–22031. https://doi.
org/10.1073/pnas.1007887107

Murugaboopathy, P., & Maan, A. (2021, October 29). Global 
sustainable fund assets hit record $3.9 trillion in Q3, says Morn-
ingstar. Reuters. https://www.reuters.com/business/sustaina-
ble-business/global-sustainable-fund-assets-hit-record-39-tril-
lion-q3-says-morningstar-2021-10-29/

Nahm, J. M., Miller, S. M., & Urpelainen, J. (2022). G20’s 
US$14-trillion economic stimulus reneges on emissions pledges. 
Nature, 603, 28–31. https://doi.org/10.1038/d41586-022-00540-6

Naudé, W. A., & Bezuidenhout, H. (2014). Migrant Remittances 
Provide Resilience Against Disasters in Africa. Atlantic Economic 
Journal, 42, 79–90. https://doi.org/10.1007/s11293-014-9403-9

Nepstad, D., McGrath, D., Stickler, C., Alencar, A., Azevedo, A., 
Swette, B., Bezerra, T., DiGiano, M., Shimada, J., Seroa da Motta, 
R., Armijo, E., Castello, L., Brando, P., Hansen, M. C., McGrath-
Horn, M., Carvalho, O., & Hess, L. (2014). Slowing Amazon 
deforestation through public policy and interventions in beef and 
soy supply chains. Science, 344(6188), 1118–1123. https://doi.
org/10.1126/science.1248525

Ng, A. C., & Rezaee, Z. (2015). Business sustainability perfor-
mance and cost of equity capital. Journal of Corporate Finance, 34, 
128–149. https://doi.org/10.1016/j.jcorpfin.2015.08.003

NGFS. (2018). NGFS First Progress Report. https://www.ban-
que-france.fr/sites/default/files/media/2018/10/11/818366-ng-
fs-first-progress-report-20181011.pdf

NGFS. (2019). A call for action: Climate change as a source of fi-
nancial risk. Network for Greening the Financial System. https://
www.banque-france.fr/sites/default/files/media/2019/04/17/
ngfs_first_comprehensive_report_-_17042019_0.pdf

NGFS. (2020). Guide for Supervisors: Integrating climate-related 
and environmental risks into prudential supervision. Network for 
Greening the Financial System. https://www.ngfs.net/sites/default/
files/medias/documents/ngfs_guide_for_supervisors.pdf

NGFS-INSPIRE Study Group on Biodiversity and Financial Sta-
bility. (2022). Central banking and supervision in the biosphere: An 
agenda for action on biodiversity loss, financial risk and system sta-
bility (NGFS Occasional Paper). NGFS & INSPIRE. https://www.
lse.ac.uk/granthaminstitute/publication/central-banking-and-su-
pervision-in-the-biosphere/

Nielsen, K. S., Clayton, S., Stern, P. C., Dietz, T., Capstick, S., & 
Whitmarsh, L. (2021). How psychology can help limit climate 
change. American Psychologist, 76(1), 130–144. https://doi.
org/10.1037/amp0000624

Nisbett, R. E., Peng, K., Choi, I., & Norenzayan, A. (2001). Culture 
and systems of thought: Holistic versus analytic cognition. Psy-
chological Review, 108(2), 291–310. https://doi.org/10.1037/0033-
295X.108.2.291

Nobre, C. A., & Borma, L. D. S. (2009). ‘Tipping points’ for the 
Amazon forest. Current Opinion in Environmental Sustainability, 
1(1), 28–36. https://doi.org/10.1016/j.cosust.2009.07.003

Nobre, I., & Nobre, C. (2020). Amazon 4.0. A third way for the 
Amazon. Futuribles, 434(1), 95–108. https://doi.org/10.3917/fu-
tur.434.0095

North, D. C. (1990). Institutions, Institutional Change and Eco-
nomic Performance. Cambridge University Press. https://doi.
org/10.1017/CBO9780511808678

Novalia, W., McGrail, S., Rogers, B. C., Raven, R., Brown, R. R., & 
Loorbach, D. (2022). Exploring the interplay between technologi-
cal decline and deinstitutionalisation in sustainability transitions. 
Technological Forecasting and Social Change, 180, 121703. https://
doi.org/10.1016/j.techfore.2022.121703

Nussbaum, M. C. (2011). Creating Capabilities: The Human Devel-
opment Approach. Belknap Press of Harvard University Press.

Nussbaum, M., & Sen, A. (Eds.). (1993). The Quality of 
Life. Clarendon Press ; Oxford University Press. https://doi.
org/10.1093/0198287976.001.0001

Nyborg, K., Anderies, J. M., Dannenberg, A., Lindahl, T., Schill, 
C., Schlüter, M., Adger, W. N., Arrow, K. J., Barrett, S., Carpenter, 
S., Chapin, F. S., Crépin, A.-S., Daily, G., Ehrlich, P., Folke, C., 
Jager, W., Kautsky, N., Levin, S. A., Madsen, O. J., … de Zeeuw, 
A. (2016). Social norms as solutions. Science, 354(6308), 42–43. 
https://doi.org/10.1126/science.aaf8317

Nyborg, K., & Rege, M. (2003). On social norms: The evolution 
of considerate smoking behavior. Journal of Economic Behavior 
& Organization, 52(3), 323–340. https://doi.org/10.1016/S0167-
2681(03)00031-3

Nyström, M., Jouffray, J.-B., Norström, A. V., Crona, B., Jørgensen, 
P. S., Carpenter, S. R., Bodin, Ö., Galaz, V., & Folke, C. (2019). 
Anatomy and resilience of the global production ecosystem. 
Nature, 575(7781), 98–108. https://doi.org/10.1038/s41586-019-
1712-3

https://www.ceres.org/resources/reports/investor-primer-non-compliance-protocols-ending-deforestation-source
https://www.ceres.org/resources/reports/investor-primer-non-compliance-protocols-ending-deforestation-source
https://www.ceres.org/resources/reports/investor-primer-non-compliance-protocols-ending-deforestation-source
https://doi.org/10.1073/pnas.1014773107
https://doi.org/10.1016/j.ecolecon.2018.03.018
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2022/03/Preventing-a-climate-Minsky-moment.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2022/03/Preventing-a-climate-Minsky-moment.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2022/03/Preventing-a-climate-Minsky-moment.pdf
https://news.mongabay.com/2019/05/what-we-learned-from-two-years-of-investigating-corrupt-land-deals-in-indonesia/
https://news.mongabay.com/2019/05/what-we-learned-from-two-years-of-investigating-corrupt-land-deals-in-indonesia/
https://news.mongabay.com/2019/05/what-we-learned-from-two-years-of-investigating-corrupt-land-deals-in-indonesia/
https://www.cepweb.org/wp-content/uploads/2021/06/Monnin-2021.-Climate-systemic-risk-buffer-for-Europe-Final.pdf
https://www.cepweb.org/wp-content/uploads/2021/06/Monnin-2021.-Climate-systemic-risk-buffer-for-Europe-Final.pdf
https://www.cepweb.org/wp-content/uploads/2021/06/Monnin-2021.-Climate-systemic-risk-buffer-for-Europe-Final.pdf
https://www.ft.com/content/87becf56-a249-4133-a01b-1b4b3b604bd5
https://www.ft.com/content/87becf56-a249-4133-a01b-1b4b3b604bd5
https://doi.org/10.1525/elementa.2020.081
https://doi.org/10.1525/elementa.2020.081
https://doi.org/10.1073/pnas.1007887107
https://doi.org/10.1073/pnas.1007887107
https://www.reuters.com/business/sustainable-business/global-sustainable-fund-assets-hit-record-39-trillion-q3-says-morningstar-2021-10-29/
https://www.reuters.com/business/sustainable-business/global-sustainable-fund-assets-hit-record-39-trillion-q3-says-morningstar-2021-10-29/
https://www.reuters.com/business/sustainable-business/global-sustainable-fund-assets-hit-record-39-trillion-q3-says-morningstar-2021-10-29/
https://doi.org/10.1038/d41586-022-00540-6
https://doi.org/10.1007/s11293-014-9403-9
https://doi.org/10.1126/science.1248525
https://doi.org/10.1126/science.1248525
https://doi.org/10.1016/j.jcorpfin.2015.08.003
https://www.banque-france.fr/sites/default/files/media/2018/10/11/818366-ngfs-first-progress-report-20181011.pdf
https://www.banque-france.fr/sites/default/files/media/2018/10/11/818366-ngfs-first-progress-report-20181011.pdf
https://www.banque-france.fr/sites/default/files/media/2018/10/11/818366-ngfs-first-progress-report-20181011.pdf
https://www.banque-france.fr/sites/default/files/media/2019/04/17/ngfs_first_comprehensive_report_-_17042019_0.pdf
https://www.banque-france.fr/sites/default/files/media/2019/04/17/ngfs_first_comprehensive_report_-_17042019_0.pdf
https://www.banque-france.fr/sites/default/files/media/2019/04/17/ngfs_first_comprehensive_report_-_17042019_0.pdf
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_guide_for_supervisors.pdf
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_guide_for_supervisors.pdf
https://www.lse.ac.uk/granthaminstitute/publication/central-banking-and-supervision-in-the-biosphere/
https://www.lse.ac.uk/granthaminstitute/publication/central-banking-and-supervision-in-the-biosphere/
https://www.lse.ac.uk/granthaminstitute/publication/central-banking-and-supervision-in-the-biosphere/
https://doi.org/10.1037/amp0000624
https://doi.org/10.1037/amp0000624
https://doi.org/10.1037/0033-295X.108.2.291
https://doi.org/10.1037/0033-295X.108.2.291
https://doi.org/10.1016/j.cosust.2009.07.003
https://doi.org/10.3917/futur.434.0095
https://doi.org/10.3917/futur.434.0095
https://doi.org/10.1017/CBO9780511808678
https://doi.org/10.1017/CBO9780511808678
https://doi.org/10.1016/j.techfore.2022.121703
https://doi.org/10.1016/j.techfore.2022.121703
https://doi.org/10.1093/0198287976.001.0001
https://doi.org/10.1093/0198287976.001.0001
https://doi.org/10.1126/science.aaf8317
https://doi.org/10.1016/S0167-2681(03)00031-3
https://doi.org/10.1016/S0167-2681(03)00031-3
https://doi.org/10.1038/s41586-019-1712-3
https://doi.org/10.1038/s41586-019-1712-3


70

OECD. (2021). The SDG Financing Lab. https://sdg-financing-lab.
oecd.org/explore

Olano, G. (2017, October 7). Insurance coalition makes move 
on illegal fishing. Insurance business UK. https://www.insur-
ancebusinessmag.com/uk/news/breaking-news/insurance-coali-
tion-makes-move-on-illegal-fishing-81312.aspx 

Olson-Hazboun, S. K. (2018). “Why are we being punished 
and they are being rewarded?” views on renewable energy in 
fossil fuels-based communities of the U.S. west. The Extractive 
Industries and Society, 5(3), 366–374. https://doi.org/10.1016/j.
exis.2018.05.001

Olsson, P., Folke, C., & Hahn, T. (2004). Social-Ecological Trans-
formation for Ecosystem Management: The Development of 
Adaptive Co-management of a Wetland Landscape in Southern 
Sweden. Ecology and Society, 9(4). https://www.jstor.org/sta-
ble/26267691

Olsson, P., Folke, C., & Moore, M.-L. (2022). Capacities for Nav-
igating Large-Scale Sustainability Transformations Exploring the 
Revolt and Remembrance Mechanisms for Shaping Collapse and 
Renewal in Social-Ecological Systems. In L. Gunderson, C. Allen, 
& A. Garmestani (Eds.), Applied panarchy: Applications and diffu-
sion across disciplines (pp. 155–180). Island Press.

Olsson, P., Galaz, V., & Boonstra, W. J. (2014). Sustainability trans-
formations. Ecology and Society, 19(4).

Olsson, P., Gunderson, L. H., Carpenter, S. R., Ryan, P., Lebel, L., 
Folke, C., & Holling, C. S. (2006). Shooting the Rapids: Navigating 
Transitions to Adaptive Governance of Social-Ecological Systems. 
Ecology and Society, 11(1). https://www.jstor.org/stable/26267806

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

O’Neill, O. (2014). Trust, Trustworthiness, and Accountability. In 
N. Morris & D. Vines (Eds.), Capital Failure: Rebuilding Trust in 
Financial Services (pp. 172–190). Oxford University Press. https://
oxford.universitypressscholarship.com/view/10.1093/acprof:o-
so/9780198712220.001.0001/acprof-9780198712220-chapter-8

Österblom, H., Bebbington, J., Blasiak, R., Sobkowiak, M., & 
Folke, C. (2022a). Transnational Corporations, Biosphere Stew-
ardship, and Sustainable Futures. Annual Review of Environ-
ment and Resources, 47. https://doi.org/10.1146/annurev-envi-
ron-120120-052845

Österblom, H., Folke, C., Rocha, J., Bebbington, J., Blasiak, R., 
Jouffray, J.-B., Selig, E. R., Wabnitz, C. C. C., Bengtsson, F., Crona, 
B., Gupta, R., Henriksson, P. J. G., Johansson, K. A., Merrie, A., 
Nakayama, S., Crespo, G. O., Rockström, J., Schultz, L., Sobkowi-
ak, M., … Lubchenco, J. (2022b). Scientific mobilization of key-
stone actors for biosphere stewardship. Scientific Reports, 12(1), 
1–17. https://doi.org/10.1038/s41598-022-07023-8

Österblom, H., Jouffray, J.-B., Folke, C., Crona, B., Troell, M., 
Merrie, A., & Rockström, J. (2015). Transnational Corporations 
as ‘Keystone Actors’ in Marine Ecosystems. PLoS ONE, 10(5), 
e0127533. https://doi.org/10.1371/journal.pone.0127533

Österblom, H., Wabnitz, C. C. C., & Tladi, D. (2020). Towards 
Ocean Equity. World Resources Institute. www.oceanpanel.org/
how-distribute-benefits-ocean-equitably

Ostrom, E. (2000). Collective Action and the Evolution of Social 
Norms. The Journal of Economic Perspectives, 14(3), 137–158. 
https://doi.org/10.1257/jep.14.3.137

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

Ouyang, Z., Song, C., Zheng, H., Polasky, S., Xiao, Y., Bateman, 
I. J., Liu, J., Ruckelshaus, M., Shi, F., Xiao, Y., Xu, W., Zou, Z., & 
Daily, G. C. (2020). Using gross ecosystem product (GEP) to value 
nature in decision making. Proceedings of the National Acade-
my of Sciences, 117(25), 14593–14601. https://doi.org/10.1073/
pnas.1911439117

Ouyang, Z., Zheng, H., Xiao, Y., Polasky, S., Liu, J., Xu, W., Wang, 
Q., Zhang, L., Xiao, Y., Rao, E., Jiang, L., Lu, F., Wang, X., Yang, 
G., Gong, S., Wu, B., Zeng, Y., Yang, W., & Daily, G. C. (2016). 
Improvements in ecosystem services from investments in natural 
capital. Science, 352(6292), 1455–1459. https://doi.org/10.1126/
science.aaf2295

Patton, M. Q. (2010). Developmental Evaluation: Applying Com-
plexity Concepts to Enhance Innovation and Use. Guilford Press.

Pauly, D., & Christensen, V. (1995). Primary production required 
to sustain global fisheries. Nature, 374(6519), 255–257. https://doi.
org/10.1038/374255a0

Pedercini, M., Arquitt, S., Collste, D., & Herren, H. (2019). Har-
vesting synergy from sustainable development goal interactions. 
Proceedings of the National Academy of Sciences, 116(46), 23021–
23028. https://doi.org/10.1073/pnas.1817276116

Perman, R., Ma, Y., Common, M., Maddison, D., & Mcgilvray, J. 
(2011). Natural resource and environmental economics. Pearson 
Addison Wesley.

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 Oper-
ating Space of the Planetary Boundary for Novel Entities. Envi-
ronmental Science & Technology, 56(3), 1510–1521. https://doi.
org/10.1021/acs.est.1c04158

Petry, J., Fichtner, J., & Heemskerk, E. (2021). Steering capital: The 
growing private authority of index providers in the age of passive 
asset management. Review of International Political Economy, 
28(1), 152–176. https://doi.org/10.1080/09692290.2019.1699147

Philipponnat, T. (2020). Breaking the climate-finance doom loop: 
How banking prudential regulation can tackle the link between 
climate change and financial instability. Finance Watch. https://
www.finance-watch.org/wp-content/uploads/2020/06/Breaking-
the-climate-finance-doom-loop_Finance-Watch-report.pdf

Pickering, J., Hickmann, T., Bäckstrand, K., Kalfagianni, A., 
Bloomfield, M., Mert, A., Ransan-Cooper, H., & Lo, A. Y. (2022). 
Democratising sustainability transformations: Assessing the 
transformative potential of democratic practices in environmental 
governance. Earth System Governance, 11, 100131. https://doi.
org/10.1016/j.esg.2021.100131

Pickett, K. E., & Wilkinson, R. G. (2015). Income inequality and 
health: A causal review. Social Science & Medicine, 128, 316–326. 
https://doi.org/10.1016/j.socscimed.2014.12.031

Plantinga, A., & Scholtens, B. (2021). The financial impact of fossil 
fuel divestment. Climate Policy, 21(1), 107–119. https://doi.org/10.
1080/14693062.2020.1806020

https://sdg-financing-lab.oecd.org/explore
https://sdg-financing-lab.oecd.org/explore
https://www.insurancebusinessmag.com/uk/news/breaking-news/insurance-coalition-makes-move-on-illegal-fishing-81312.aspx
https://www.insurancebusinessmag.com/uk/news/breaking-news/insurance-coalition-makes-move-on-illegal-fishing-81312.aspx
https://www.insurancebusinessmag.com/uk/news/breaking-news/insurance-coalition-makes-move-on-illegal-fishing-81312.aspx
https://doi.org/10.1016/j.exis.2018.05.001
https://doi.org/10.1016/j.exis.2018.05.001
https://www.jstor.org/stable/26267691
https://www.jstor.org/stable/26267691
https://www.jstor.org/stable/26267806
https://doi.org/10.1038/s41893-018-0021-4
https://doi.org/10.1038/s41893-018-0021-4
sitypressscholarship.com/view/10.1093/acprof:oso/9780198712220.001.0001/acprof-9780198712220-chapter-8
sitypressscholarship.com/view/10.1093/acprof:oso/9780198712220.001.0001/acprof-9780198712220-chapter-8
sitypressscholarship.com/view/10.1093/acprof:oso/9780198712220.001.0001/acprof-9780198712220-chapter-8
https://doi.org/10.1146/annurev-environ-120120-052845
https://doi.org/10.1146/annurev-environ-120120-052845
https://doi.org/10.1038/s41598-022-07023-8
https://doi.org/10.1371/journal.pone.0127533
https://doi.org/www.oceanpanel.org/how-distribute-benefits-ocean-equitably
https://doi.org/www.oceanpanel.org/how-distribute-benefits-ocean-equitably
https://doi.org/10.1257/jep.14.3.137
https://doi.org/10.1073/pnas.1900577117
https://doi.org/10.1073/pnas.1911439117
https://doi.org/10.1073/pnas.1911439117
https://doi.org/10.1126/science.aaf2295
https://doi.org/10.1126/science.aaf2295
https://doi.org/10.1038/374255a0
https://doi.org/10.1038/374255a0
https://doi.org/10.1073/pnas.1817276116
https://doi.org/10.1021/acs.est.1c04158
https://doi.org/10.1021/acs.est.1c04158
https://doi.org/10.1080/09692290.2019.1699147
https://www.finance-watch.org/wp-content/uploads/2020/06/Breaking-the-climate-finance-doom-loop_Finance-Watch-report.pdf
https://www.finance-watch.org/wp-content/uploads/2020/06/Breaking-the-climate-finance-doom-loop_Finance-Watch-report.pdf
https://www.finance-watch.org/wp-content/uploads/2020/06/Breaking-the-climate-finance-doom-loop_Finance-Watch-report.pdf
https://doi.org/10.1016/j.esg.2021.100131
https://doi.org/10.1016/j.esg.2021.100131
https://doi.org/10.1016/j.socscimed.2014.12.031
https://doi.org/10.1080/14693062.2020.1806020
https://doi.org/10.1080/14693062.2020.1806020


71

Platto, S., Wang, Y., Zhou, J., & Carafoli, E. (2021). History of the 
COVID-19 pandemic: Origin, explosion, worldwide spreading. 
Biochemical and Biophysical Research Communications, 538, 
14–23. https://doi.org/10.1016/j.bbrc.2020.10.087

Polasky, S., Crépin, A.-S., Biggs, R. (Oonsie), Carpenter, S. R., 
Folke, C., Peterson, G., Scheffer, M., Barrett, S., Daily, G., Ehrlich, 
P., Howarth, R. B., Hughes, T., Levin, S. A., Shogren, J. F., Troell, 
M., Walker, B., & Xepapadeas, A. (2020). Corridors of Clarity: 
Four Principles to Overcome Uncertainty Paralysis in the Anthro-
pocene. BioScience, 70(12), 1139–1144. https://doi.org/10.1093/
biosci/biaa115

Polasky, S., de Zeeuw, A., & Wagener, F. (2011). Optimal man-
agement with potential regime shifts. Journal of Environmen-
tal Economics and Management, 62(2), 229–240. https://doi.
org/10.1016/j.jeem.2010.09.004

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

Popescu, I.-S., Hitaj, C., & Benetto, E. (2021). Measuring the sus-
tainability of investment funds: A critical review of methods and 
frameworks in sustainable finance. Journal of Cleaner Production, 
314, 128016. https://doi.org/10.1016/j.jclepro.2021.128016

Porkka, M., Kummu, M., Siebert, S., & Varis, O. (2013). From 
Food Insufficiency towards Trade Dependency: A Historical Anal-
ysis of Global Food Availability. PLoS ONE, 8(12), e82714. https://
doi.org/10.1371/journal.pone.0082714

Potts, S. G., Biesmeijer, J. C., Kremen, C., Neumann, P., Schweiger, 
O., & Kunin, W. E. (2010). Global pollinator declines: Trends, im-
pacts and drivers. Trends in Ecology & Evolution, 25(6), 345–353. 
https://doi.org/10.1016/j.tree.2010.01.007

Powers, R. P., & Jetz, W. (2019). Global habitat loss and extinc-
tion risk of terrestrial vertebrates under future land-use-change 
scenarios. Nature Climate Change, 9(4), 323–329. https://doi.
org/10.1038/s41558-019-0406-z

Preiser, R., Biggs, R., De Vos, A., & Folke, C. (2018). Social-eco-
logical systems as complex adaptive systems: Organizing princi-
ples for advancing research methods and approaches. Ecology and 
Society, 23(4), 46. https://doi.org/10.5751/ES-10558-230446

PRI. (2021). Discussion Paper: What is tax fariness and what does 
it mean for investors? Principles for Responsible Investment. https://
www.unpri.org/download?ac=15325 

Purvis, B., Mao, Y., & Robinson, D. (2019). Three pillars of sus-
tainability: In search of conceptual origins. Sustainability Science, 
14(3), 681–695. https://doi.org/10.1007/s11625-018-0627-5

Queiroz, C., Norström, A. V., Downing, A., Harmáčková, Z. V., 
De Coning, C., Adams, V., Bakarr, M., Baedeker, T., Chitate, A., 
Gaffney, O., Gordon, L., Hainzelin, É., Howlett, D., Krampe, F., 
Loboguerrero, A. M., Nel, D., Okollet, C., Rebermark, M., Rock-
ström, J., … Matthews, N. (2021). Investment in resilient food sys-
tems in the most vulnerable and fragile regions is critical. Nature 
Food, 2(8), 546–551. https://doi.org/10.1038/s43016-021-00345-2

Ravishankar, V. (2021). What is tax fairness and what does it mean 
for investors? [Discussion Paper]. Principles for Responsible In-
vestment. https://www.unpri.org/governance-issues/what-is-tax-
fairness-and-what-does-it-mean-for-investors/9077.article

Ray, L. (2021, 15 December). South Africa Needs Significantly 
More Money to Help Phase Out Coal. Carbon Tracker Initiative. 
https://carbontracker.org/south-africa-needs-significantly-more-
money-to-help-phase-out-coal/ 

Raworth, K. (2012). A Safe and Just Space for Humanity: Can we 
live within the doughnut? (Oxfam Discussion Paper February 
2012). Oxfam. https://policy-practice.oxfam.org/resources/a-safe-
and-just-space-for-humanity-can-we-live-within-the-dough-
nut-210490/

Raworth, K. (2017). Doughnut Economics: Seven Ways to Think 
Like a 21st-Century Economist. Random House Business Books.

Reyers, B., & Selig, E. R. (2020). Global targets that reveal the 
social–ecological interdependencies of sustainable develop-
ment. Nature Ecology & Evolution, 4(8), 1011–1019. https://doi.
org/10.1038/s41559-020-1230-6

Rinscheid, A., Rosenbloom, D., Markard, J., & Turnheim, B. 
(2021). From terminating to transforming: The role of phase-
out in sustainability transitions. Environmental Innovation 
and Societal Transitions, 41, 27–31. https://doi.org/10.1016/j.
eist.2021.10.019

Robins, N., Dikau, S., & Volz, U. (2021). Net-zero central banking: 
A new phase in greening the financial system [Policy report]. Gran-
tham Research Institute on Climate Change and the Environment 
and Centre for Climate Change Economics and Policy, London 
School of Economics and Political Science, and Centre for Sus-
tainable Finance, SOAS, University of London. https://www.lse.
ac.uk/granthaminstitute/wp-content/uploads/2021/03/Net-ze-
ro-central-banking.pdf

Robins, N., & Muller, S. (2021). Lessons from COP26 for Financing 
the Just Transition [Policy Brief]. Grantham Research Institute 
on Climate Change and the Environment and Centre for Climate 
Change Economics and Policy. https://www.greenfinanceplatform.
org/research/lessons-cop26-financing-just-transition

Rocha, J. C., Peterson, G., Bodin, Ö., & Levin, S. (2018). Cascad-
ing regime shifts within and across scales. Science, 362(6421), 
1379–1383. https://doi.org/10.1126/science.aat7850

Rockström, J., Beringer, T., Hole, D., Griscom, B., Mascia, M. B., 
Folke, C., & Creutzig, F. (2021). We need biosphere stewardship 
that protects carbon sinks and builds resilience. Proceedings of the 
National Academy of Sciences, 118(38), e2115218118. https://doi.
org/10.1073/pnas.2115218118

Rockström, J., Steffen, W., Noone, K., Persson, Å., Chapin, F. S. I., 
Lambin, E., Lenton, T., Scheffer, M., Folke, C., Schellnhuber, H. J., 
Nykvist, B., de Wit, C., Hughes, T., van der Leeuw, S., Rodhe, H., 
Sörlin, S., Snyder, P., Costanza, R., Svedin, U., … Foley, J. (2009). 
Planetary Boundaries: Exploring the Safe Operating Space for 
Humanity. Ecology and Society, 14(2). https://doi.org/10.5751/ES-
03180-140232

Rogers, E. M. (2010). Diffusion of innovations. Simon and Schus-
ter.

Rokeach, M. (1968). A Theory of Organization and Change With-
in Value-Attitude Systems. Journal of Social Issues, 24(1), 13–33. 
https://doi.org/10.1111/j.1540-4560.1968.tb01466.x

Russell, D. (2005). Plato on Pleasure and the Good Life. Oxford 
University Press. https://doi.org/10.1093/0199282846.001.0001

Russell, J. A. (1991). Culture and the categorization of emo-
tions. Psychological Bulletin, 110(3), 426–450. https://doi.
org/10.1037/0033-2909.110.3.426

Ryan-Collins, J. (2019). Beyond voluntary disclosure: Why a ‘mar-
ket-shaping’ approach to financial regulation is needed to meet the 
challenge of climate change (SUERF Policy Note No. 61). SUERF: 
The European Money and Finance Forum. https://www.suerf.org/
docx/f_a821a161aa4214f5ff5b8ca372960ebb_4805_suerf.pdf

https://doi.org/10.1016/j.bbrc.2020.10.087
https://doi.org/10.1093/biosci/biaa115
https://doi.org/10.1093/biosci/biaa115
https://doi.org/10.1016/j.jeem.2010.09.004
https://doi.org/10.1016/j.jeem.2010.09.004
https://doi.org/10.1126/science.aaq0216
https://doi.org/10.1016/j.jclepro.2021.128016
https://doi.org/10.1371/journal.pone.0082714
https://doi.org/10.1371/journal.pone.0082714
https://doi.org/10.1016/j.tree.2010.01.007
https://doi.org/10.1038/s41558-019-0406-z
https://doi.org/10.1038/s41558-019-0406-z
https://doi.org/10.5751/ES-10558-230446
https://www.unpri.org/download?ac=15325
https://www.unpri.org/download?ac=15325
https://doi.org/10.1007/s11625-018-0627-5
https://doi.org/10.1038/s43016-021-00345-2
https://www.unpri.org/governance-issues/what-is-tax-fairness-and-what-does-it-mean-for-investors/9077.article
https://www.unpri.org/governance-issues/what-is-tax-fairness-and-what-does-it-mean-for-investors/9077.article
https://carbontracker.org/south-africa-needs-significantly-more-money-to-help-phase-out-coal/
https://carbontracker.org/south-africa-needs-significantly-more-money-to-help-phase-out-coal/
https://policy-practice.oxfam.org/resources/a-safe-and-just-space-for-humanity-can-we-live-within-the-doughnut-210490/
https://policy-practice.oxfam.org/resources/a-safe-and-just-space-for-humanity-can-we-live-within-the-doughnut-210490/
https://policy-practice.oxfam.org/resources/a-safe-and-just-space-for-humanity-can-we-live-within-the-doughnut-210490/
https://doi.org/10.1038/s41559-020-1230-6
https://doi.org/10.1038/s41559-020-1230-6
https://doi.org/10.1016/j.eist.2021.10.019
https://doi.org/10.1016/j.eist.2021.10.019
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2021/03/Net-zero-central-banking.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2021/03/Net-zero-central-banking.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2021/03/Net-zero-central-banking.pdf
https://www.greenfinanceplatform.org/research/lessons-cop26-financing-just-transition
https://www.greenfinanceplatform.org/research/lessons-cop26-financing-just-transition
https://doi.org/10.1126/science.aat7850
https://doi.org/10.1073/pnas.2115218118
https://doi.org/10.1073/pnas.2115218118
https://doi.org/10.5751/ES-03180-140232
https://doi.org/10.5751/ES-03180-140232
https://doi.org/10.1111/j.1540-4560.1968.tb01466.x
https://doi.org/10.1093/0199282846.001.0001
https://doi.org/10.1037/0033-2909.110.3.426
https://doi.org/10.1037/0033-2909.110.3.426
https://www.suerf.org/docx/f_a821a161aa4214f5ff5b8ca372960ebb_4805_suerf.pdf
https://www.suerf.org/docx/f_a821a161aa4214f5ff5b8ca372960ebb_4805_suerf.pdf


72

Salazar, L. F., Nobre, C. A., & Oyama, M. D. (2007). Climate 
change consequences on the biome distribution in tropical 
South America. Geophysical Research Letters, 34(9). https://doi.
org/10.1029/2007GL029695

Sampaio, G., Nobre, C., Costa, M. H., Satyamurty, P., Soares-Fil-
ho, B. S., & Cardoso, M. (2007). Regional climate change over 
eastern Amazonia caused by pasture and soybean cropland 
expansion. Geophysical Research Letters, 34(17). https://doi.
org/10.1029/2007GL030612

Sanchez, P., Galaz, V., Rocha, J. & Barbour, F. (2022). Finance, 
climate and ecosystems: A literature review of domino-effects be-
tween the financial system, climate change and the biosphere (Beijer 
Discussion Paper No. 278).

Sasson, I., Choi, J., Richmond, M., Upadhyaya, N., & Ortega 
Pastor, A. (2021). Building Climate Resilience in Cities Through 
Insurance. Climate Policy Initiative. https://www.climatepolicyini-
tiative.org/wp-content/uploads/2021/10/Building-Climate-Resil-
ience-in-Cities-Through-Insurance.pdf

Scheffer, M., Carpenter, S., Foley, J. A., Folke, C., & Walker, B. 
(2001). Catastrophic shifts in ecosystems. Nature, 413(6856), 
591–596. https://doi.org/10.1038/35098000

Schelling, T. C. (1971). Dynamic models of segregation. The Jour-
nal of Mathematical Sociology, 1(2), 143–186. https://doi.org/10.10
80/0022250X.1971.9989794

Schill, C., Anderies, J. M., Lindahl, T., Folke, C., Polasky, S., 
Cárdenas, J. C., Crépin, A.-S., Janssen, M. A., Norberg, J., & 
Schlüter, M. (2019). A more dynamic understanding of human 
behaviour for the Anthropocene. Nature Sustainability, 2, 1075–
1082. https://doi.org/10.1038/s41893-019-0419-7

Schmitz, H., & Scoones, I. (2019). Sustainability transformations 
in complex systems: A political economy perspective. In V. Galaz 
(Ed.), Global Challenges, Governance, and Complexity: Applica-
tions and Frontiers (pp. 63–77). Edward Elgar Publishing. https://
doi.org/10.4337/9781788115421

Schnabel, I. (2020, September 28). When markets fail – the need 
for collective action in tackling climate change. European Central 
Bank. https://www.ecb.europa.eu/press/key/date/2020/html/ecb.
sp200928_1~268b0b672f.en.html

Schneider, A., Hinton, J., Collste, D., González, T. S., Cortes-Cal-
deron, S. V., & Aguiar, A. P. D. (2020). Can transnational corpora-
tions leverage systemic change towards a ‘sustainable’ future? Na-
ture Ecology & Evolution, 4(4), 491–492. https://doi.org/10.1038/
s41559-020-1143-4

Schneider, F., Tribaldos, T., Adler, C., Biggs, R. (Oonsie), de 
Bremond, A., Buser, T., Krug, C., Loutre, M.-F., Moore, S., Nor-
ström, A. V., Paulavets, K., Urbach, D., Spehn, E., Wülser, G., & 
Zondervan, R. (2021). Co-production of knowledge and sustain-
ability transformations: A strategic compass for global research 
networks. Current Opinion in Environmental Sustainability, 49, 
127–142. https://doi.org/10.1016/j.cosust.2021.04.007

Schoenmaker, D., & Van Tilburg, R. (2016). What Role for Finan-
cial Supervisors in Addressing Environmental Risks? Compara-
tive Economic Studies, 58(3), 317–334. https://doi.org/10.1057/
ces.2016.11

SEEA Explorer. (n.d.). ARIES. Retrieved 6 May 2022, from https://
aries.integratedmodelling.org/

Segal, M. (2021, June 14). PRI Reaches 4,000 Signatories as In-
terest in ESG Investing Proliferates Across Sectors and Regions. 
ESG Today  https://www.esgtoday.com/pri-reaches-4000-sig-
natories-as-interest-in-esg-investing-proliferates-across-sec-
tors-and-regions/  

Segan, D. B., Murray, K. A., & Watson, J. E. M. (2016). A global as-
sessment of current and future biodiversity vulnerability to habitat 
loss–climate change interactions. Global Ecology and Conserva-
tion, 5, 12–21. https://doi.org/10.1016/j.gecco.2015.11.002

SEI, IISD, ODI, E3G, & UNEP. (2021). The Production Gap Report 
2021. http://productiongap.org/2021report

Sen, A. (1985). Commodities and Capabilities. North-Holland. 
http://www.amazon.com/Commodities-Capabilities-Amart-
ya-Sen/dp/0195650387/ref=sr_1_1?s=books\&ie=UTF8\&-
qid=1310679705\&sr=1-1

Sen, A. (2001). Development as Freedom. Oxford University Press.

Setzer, J., & Winter de Carvalho, D. (2021). Climate litigation 
to protect the Brazilian Amazon: Establishing a constitutional 
right to a stable climate. Review of European, Comparative & 
International Environmental Law, 30(2), 197–206. https://doi.
org/10.1111/reel.12409

ShareAction. (2018). Assessing and Engaging Asset Managers on 
Proxy Voting: Controversial Votes in 2017 and Issues for 2018 [In-
vestor Report]. ShareAction. https://api.shareaction.org/resourc-
es/reports/CRIN-ProxyVotingReport2018.pdf

ShareAction. (2021). Voting Matters 2021: Are asset managers 
using their proxy votes for action on environmental and social is-
sues?. ShareAction. https://api.shareaction.org/resources/reports/
ShareAction-Voting-Matters-2021.pdf

ShareAction, & AODP. (2017). Warming Up: A spotlight on in-
stitutional investors’ voting patterns on key US climate change 
resolutions in 2017 [Investor Report]. ShareAction. https://api.
shareaction.org/resources/reports/InvestorReport-ProxyVotin-
g2017updated.pdf

Sharpe, B., Hodgson, A., Leicester, G., Lyon, A., & Fazey, I. (2016). 
Three horizons: A pathways practice for transformation. Ecology 
and Society, 21(2), 47. https://doi.org/10.5751/ES-08388-210247

Sheller, M., & León, Y. M. (2016). Uneven socio-ecologies of His-
paniola: Asymmetric capabilities for climate adaptation in Haiti 
and the Dominican Republic. Geoforum, 73, 32–46. https://doi.
org/10.1016/j.geoforum.2015.07.026

Shin, Y., Midgley, G. F., Archer, E. R. M., Arneth, A., Barnes, D. 
K. A., Chan, L., Hashimoto, S., Hoegh‐Guldberg, O., Insarov, G., 
Leadley, P., Levin, L. A., Ngo, H. T., Pandit, R., Pires, A. P. F., Pört-
ner, H., Rogers, A. D., Scholes, R. J., Settele, J., & Smith, P. (2022). 
Actions to halt biodiversity loss generally benefit the climate. 
Global Change Biology, 28(9), 2846–2874. https://doi.org/10.1111/
gcb.16109

Sisco, M., Constantino, S., Gao, Y., Tavoni, M., Cooperman, A., 
Bosetti, V., & Weber, E. (2020). A Finite Pool of Worry or a Finite 
Pool of Attention? Evidence and Qualifications. Research Square. 
https://doi.org/10.21203/rs.3.rs-98481/v1

Sisco, M. R., Bosetti, V., & Weber, E. U. (2017). When do extreme 
weather events generate attention to climate change? Climatic 
Change, 143, 227–241. https://doi.org/10.1007/s10584-017-1984-2

https://doi.org/10.1029/2007GL029695
https://doi.org/10.1029/2007GL029695
https://doi.org/10.1029/2007GL030612
https://doi.org/10.1029/2007GL030612
https://www.climatepolicyinitiative.org/wp-content/uploads/2021/10/Building-Climate-Resilience-in-Cities-Through-Insurance.pdf
https://www.climatepolicyinitiative.org/wp-content/uploads/2021/10/Building-Climate-Resilience-in-Cities-Through-Insurance.pdf
https://www.climatepolicyinitiative.org/wp-content/uploads/2021/10/Building-Climate-Resilience-in-Cities-Through-Insurance.pdf
https://doi.org/10.1038/35098000
https://doi.org/10.1080/0022250X.1971.9989794
https://doi.org/10.1080/0022250X.1971.9989794
https://doi.org/10.1038/s41893-019-0419-7
https://doi.org/10.4337/9781788115421
https://doi.org/10.4337/9781788115421
https://www.ecb.europa.eu/press/key/date/2020/html/ecb.sp200928_1~268b0b672f.en.html
https://www.ecb.europa.eu/press/key/date/2020/html/ecb.sp200928_1~268b0b672f.en.html
https://doi.org/10.1038/s41559-020-1143-4
https://doi.org/10.1038/s41559-020-1143-4
https://doi.org/10.1016/j.cosust.2021.04.007
https://doi.org/10.1057/ces.2016.11
https://doi.org/10.1057/ces.2016.11
https://aries.integratedmodelling.org/
https://aries.integratedmodelling.org/
https://doi.org/10.1016/j.gecco.2015.11.002
http://productiongap.org/2021report
http://www.amazon.com/Commodities-Capabilities-Amartya-Sen/dp/0195650387/ref=sr_1_1?s=books\&ie=UTF8\&qid=1310679705\&sr=1-1
http://www.amazon.com/Commodities-Capabilities-Amartya-Sen/dp/0195650387/ref=sr_1_1?s=books\&ie=UTF8\&qid=1310679705\&sr=1-1
http://www.amazon.com/Commodities-Capabilities-Amartya-Sen/dp/0195650387/ref=sr_1_1?s=books\&ie=UTF8\&qid=1310679705\&sr=1-1
https://doi.org/10.1111/reel.12409
https://doi.org/10.1111/reel.12409
https://api.shareaction.org/resources/reports/CRIN-ProxyVotingReport2018.pdf
https://api.shareaction.org/resources/reports/CRIN-ProxyVotingReport2018.pdf
https://api.shareaction.org/resources/reports/ShareAction-Voting-Matters-2021.pdf
https://api.shareaction.org/resources/reports/ShareAction-Voting-Matters-2021.pdf
https://api.shareaction.org/resources/reports/InvestorReport-ProxyVoting2017updated.pdf
https://api.shareaction.org/resources/reports/InvestorReport-ProxyVoting2017updated.pdf
https://api.shareaction.org/resources/reports/InvestorReport-ProxyVoting2017updated.pdf
https://doi.org/10.5751/ES-08388-210247
https://doi.org/10.1016/j.geoforum.2015.07.026
https://doi.org/10.1016/j.geoforum.2015.07.026
https://doi.org/10.1111/gcb.16109
https://doi.org/10.1111/gcb.16109
https://doi.org/10.21203/rs.3.rs-98481/v1
https://doi.org/10.1007/s10584-017-1984-2


73

Sood, A., Nagrawala, F., & Hierzig, S. (2021). Voting Matters 2021: 
Are asset managers using their proxy votes for action on environ-
mental and social issues? ShareAction. shareaction.org/reports/
voting-matters-2021-are-asset-managers-using-their-proxy-votes-
for-action-on-environmental-and-social-issues

Spatial Finance Initiative, Satellite Applications Catapult, & Con-
sultingWhere. (2021). State and Trends of Spatial Finance 2021: 
Next Generation Climate and Environmental Analytics for Resilient 
Finance. Spatial Finance Initiative. https://www.cgfi.ac.uk/wp-con-
tent/uploads/2021/07/SpatialFinance_Report.pdf

Steffen, W., Broadgate, W., Deutsch, L., Gaffney, O., & Ludwig, 
C. (2015a). The trajectory of the Anthropocene: The Great Ac-
celeration. The Anthropocene Review, 2(1), 81–98. https://doi.
org/10.1177/2053019614564785

Steffen, W., Richardson, K., Rockström, J., Cornell, S. E., Fetzer, 
I., Bennett, E. M., Biggs, R., Carpenter, S. R., de Vries, W., de Wit, 
C. A., Folke, C., Gerten, D., Heinke, J., Mace, G. M., Persson, 
L. M., Ramanathan, V., Reyers, B., & Sörlin, S. (2015b). Plane-
tary boundaries: Guiding human development on a changing 
planet. Science, 347(6223), 1259855. https://doi.org/10.1126/sci-
ence.1259855

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

Steg, L. (2016). Values, Norms, and Intrinsic Motivation to 
Act Proenvironmentally. Annual Review of Environment and 
Resources, 41, 277–292. https://doi.org/10.1146/annurev-envi-
ron-110615-085947

Sterling, E., Ticktin, T., Kipa Kepa Morgan, T., Cullman, G., Alvi-
ra, D., Andrade, P., Bergamini, N., Betley, E., Burrows, K., Caillon, 
S., Claudet, J., Dacks, R., Eyzaguirre, P., Filardi, C., Gazit, N., Gi-
ardina, C., Jupiter, S., Kinney, K., McCarter, J., … Wali, A. (2017). 
Culturally Grounded Indicators of Resilience in Social-Ecological 
Systems. Environment and Society, 8(1). https://doi.org/10.3167/
ares.2017.080104

Stern, P. C., Janda, K. B., Brown, M. A., Steg, L., Vine, E. L., & 
Lutzenhiser, L. (2016). Opportunities and insights for reducing 
fossil fuel consumption by households and organizations. Nature 
Energy, 1, 16043. https://doi.org/10.1038/nenergy.2016.43

Sterner, T., Barbier, E. B., Bateman, I., van den Bijgaart, I., Crépin, 
A.-S., Edenhofer, O., Fischer, C., Habla, W., Hassler, J., Johans-
son-Stenman, O., Lange, A., Polasky, S., Rockström, J., Smith, H. 
G., Steffen, W., Wagner, G., Wilen, J. E., Alpízar, F., Azar, C., … 
Robinson, A. (2019). Policy design for the Anthropocene. Nature 
Sustainability, 2(1), 14–21. https://doi.org/10.1038/s41893-018-
0194-x

Stiglitz, J. E. (2012). The price of inequality. W. W. Norton & Com-
pany.

Stiglitz, J. E., Fitoussi, J.-P., & Durand, M. (2019). Measuring what 
counts: The global movement for well-being. The New Press.

Stoddard, E. (2021, October 4). Smoke and mirrors: Mining tax 
avoidance costing Africa $600m a year—IMF. Daily Maverick. 
https://www.dailymaverick.co.za/article/2021-10-04-smoke-and-
mirrors-mining-tax-avoidance-costing-africa-600m-a-year-imf

Sumaila, U. R., Lam, V. W. Y., Miller, D. D., Teh, L., Watson, R. A., 
Zeller, D., Cheung, W. W. L., Côté, I. M., Rogers, A. D., Roberts, 
C., Sala, E., & Pauly, D. (2015). Winners and losers in a world 
where the high seas is closed to fishing. Scientific Reports, 5, 8481. 
https://doi.org/10.1038/srep08481

Sumaila, U. R., Skerritt, D. J., Schuhbauer, A., Villasante, S., Cis-
neros-Montemayor, A. M., Sinan, H., Burnside, D., Abdallah, P. 
R., Abe, K., Addo, K. A., Adelsheim, J., Adewumi, I. J., Adeyemo, 
O. K., Adger, N., Adotey, J., Advani, S., Afrin, Z., Aheto, D., Akin-
tola, S. L., … Zeller, D. (2021). WTO must ban harmful fisheries 
subsidies. Science, 374(6567), 544–544. https://doi.org/10.1126/
science.abm1680

Sumaila, U. R., Walsh, M., Hoareau, K., & Cox, A. (2020). Ocean 
Finance: Financing the Transition to a Sustainable Ocean Economy. 
World Resources Institute. www.oceanpanel.org/blue-papers/
ocean-finance-financing-transition-sustainable-ocean-economy

Svartzman, R., Bolton, P., Despres, M., Pereira Da Silva, L. A., & 
Samama, F. (2021a). Central banks, financial stability and policy 
coordination in the age of climate uncertainty: A three-layered 
analytical and operational framework. Climate Policy, 21(4), 563–
580. https://doi.org/10.1080/14693062.2020.1862743

Svartzman, R., Espagne, E., Gauthey, J., Hadji-Lazaro, P., Salin, M., 
Allen, T., Berger, J., Calas, J., Godin, A., & Vallier, A. (2021b). A 
“Silent Spring” for the Financial System? Exploring Biodiversity-Re-
lated Financial Risks in France (Working Paper No. 826). Banque 
de France. https://publications.banque-france.fr/sites/default/files/
medias/documents/wp826.pdf

Talhelm, T., Zhang, X., Oishi, S., Shimin, C., Duan, D., Lan, X., & 
Kitayama, S. (2014). Large-Scale Psychological Differences With-
in China Explained by Rice Versus Wheat Agriculture. Science, 
344(6184), 603–608. https://doi.org/10.1126/science.1246850

Tankard, M. E., & Paluck, E. L. (2016). Norm Perception as a 
Vehicle for Social Change: Vehicle for Social Change. Social Is-
sues and Policy Review, 10(1), 181–211. https://doi.org/10.1111/
sipr.12022

TCFD. (2017). Recommendations of the Task Force on Cli-
mate-related Financial Disclosures [Final Report]. Task Force 
on Climate-related Financial Disclosures. https://www.fsb-tcfd.
org/wp-content/uploads/2017/06/FINAL-2017-TCFD-Re-
port-11052018.pdf

Thomson, E. (2021). Time for change: Delivering deforestation-free 
supply chains. Global Canopy. https://forest500.org/sites/default/
files/forest500_2021report.pdf

TNFD. (2021). Nature in Scope: A summary of the proposed scope, 
governance, work plan, communication and resourcing plan of the 
TNFD. Taskforce on Nature-related Financial Disclosures. https://
tnfd.global/wp-content/uploads/2021/07/TNFD-Nature-in-
Scope-2.pdf

Tognini, G. (2022, February 2). Inside The Russian Tax Havens 
Set Up By Putin To Help Sanctioned Billionaires. Forbes. https://
www.forbes.com/sites/giacomotognini/2022/02/02/inside-the-
russian-tax-havens-set-up-by-putin-to-help-sanctioned-billion-
aires/?sh=16443598b6ec

Tokunaga, K., Blandon, A., Blasiak, R., Jouffray, J.-B., Wabnitz, C. 
C. C., & Norström, A. V. (2021). Ocean risks in SIDS and LDCs. 
Ocean Risk and Resilience Action Alliance (ORRAA) Report. 
https://oceanrisk.earth/documents/ORRAA-Ocean-Risks.pdf

https://shareaction.org/reports/voting-matters-2021-are-asset-managers-using-their-proxy-votes-for-action-on-environmental-and-social-issues
https://shareaction.org/reports/voting-matters-2021-are-asset-managers-using-their-proxy-votes-for-action-on-environmental-and-social-issues
https://shareaction.org/reports/voting-matters-2021-are-asset-managers-using-their-proxy-votes-for-action-on-environmental-and-social-issues
https://www.cgfi.ac.uk/wp-content/uploads/2021/07/SpatialFinance_Report.pdf
https://www.cgfi.ac.uk/wp-content/uploads/2021/07/SpatialFinance_Report.pdf
https://doi.org/10.1177/2053019614564785
https://doi.org/10.1177/2053019614564785
https://doi.org/10.1126/science.1259855
https://doi.org/10.1126/science.1259855
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.1146/annurev-environ-110615-085947
https://doi.org/10.1146/annurev-environ-110615-085947
https://doi.org/10.3167/ares.2017.080104
https://doi.org/10.3167/ares.2017.080104
https://doi.org/10.1038/nenergy.2016.43
https://doi.org/10.1038/s41893-018-0194-x
https://doi.org/10.1038/s41893-018-0194-x
https://www.dailymaverick.co.za/article/2021-10-04-smoke-and-mirrors-mining-tax-avoidance-costing-africa-600m-a-year-imf
https://www.dailymaverick.co.za/article/2021-10-04-smoke-and-mirrors-mining-tax-avoidance-costing-africa-600m-a-year-imf
https://doi.org/10.1038/srep08481
https://doi.org/10.1126/science.abm1680
https://doi.org/10.1126/science.abm1680
https://doi.org/www.oceanpanel.org/blue-papers/ocean-finance-financing-transition-sustainable-ocean-economy
https://doi.org/www.oceanpanel.org/blue-papers/ocean-finance-financing-transition-sustainable-ocean-economy
https://doi.org/10.1080/14693062.2020.1862743
https://publications.banque-france.fr/sites/default/files/medias/documents/wp826.pdf
https://publications.banque-france.fr/sites/default/files/medias/documents/wp826.pdf
https://doi.org/10.1126/science.1246850
https://doi.org/10.1111/sipr.12022
https://doi.org/10.1111/sipr.12022
https://www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-2017-TCFD-Report-11052018.pdf
https://www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-2017-TCFD-Report-11052018.pdf
https://www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-2017-TCFD-Report-11052018.pdf
https://forest500.org/sites/default/files/forest500_2021report.pdf
https://forest500.org/sites/default/files/forest500_2021report.pdf
https://tnfd.global/wp-content/uploads/2021/07/TNFD-Nature-in-Scope-2.pdf
https://tnfd.global/wp-content/uploads/2021/07/TNFD-Nature-in-Scope-2.pdf
https://tnfd.global/wp-content/uploads/2021/07/TNFD-Nature-in-Scope-2.pdf
https://www.forbes.com/sites/giacomotognini/2022/02/02/inside-the-russian-tax-havens-set-up-by-putin-to-help-sanctioned-billionaires/?sh=16443598b6ec
https://www.forbes.com/sites/giacomotognini/2022/02/02/inside-the-russian-tax-havens-set-up-by-putin-to-help-sanctioned-billionaires/?sh=16443598b6ec
https://www.forbes.com/sites/giacomotognini/2022/02/02/inside-the-russian-tax-havens-set-up-by-putin-to-help-sanctioned-billionaires/?sh=16443598b6ec
https://www.forbes.com/sites/giacomotognini/2022/02/02/inside-the-russian-tax-havens-set-up-by-putin-to-help-sanctioned-billionaires/?sh=16443598b6ec
https://oceanrisk.earth/documents/ORRAA-Ocean-Risks.pdf


74

Turnheim, B., & Geels, F. W. (2012). Regime destabilisation as the 
flipside of energy transitions: Lessons from the history of the Brit-
ish coal industry (1913–1997). Energy Policy, 50, 35–49. https://
doi.org/10.1016/j.enpol.2012.04.060

UNDP. (1990). Human Development Report 1990. Oxford Univer-
sity Press. http://www.hdr.undp.org/en/reports/global/hdr1990.

UNDP. (2020). Human Development Report 2020: The next fron-
tier: Human development and the Anthropocene. United Nations 
Development Programme. https://report.hdr.undp.org

UNEP, & ILRI. (2020). Preventing the Next Pandemic: Zoonotic 
diseases and how to break the chain of transmission. United Na-
tions Environment Programme. https://www.unep.org/resources/
report/preventing-future-zoonotic-disease-outbreaks-protect-
ing-environment-animals-and

UN, Inter-agency Task Force on Financing for Development. 
(2022). Financing for Sustainable Development Report 2022. Unit-
ed Nations. https://developmentfinance.un.org/fsdr2022

UN Population Division. (2019). World urbanization prospects: 
The 2018 revision. United Nations.

UNSD. (2021). System of Environmental-Economic Accounting—
Ecosystem Accounting: Final Draft. Department of Economic and 
Social Affairs, Statistics Division, United Nations. https://unstats.
un.org/unsd/statcom/52nd-session/documents/BG-3f-SEEA-
EA_Final_draft-E.pdf

Uskul, A. K., Kitayama, S., & Nisbett, R. E. (2008). Ecocultural 
basis of cognition: Farmers and fishermen are more holistic than 
herders. Proceedings of the National Academy of Sciences, 105(25), 
8552–8556. https://doi.org/10.1073/pnas.0803874105

van der Leeuw, S. (2020). Social Sustainability, Past and Future: 
Undoing Unintended Consequences for the Earth’s Survival. Cam-
bridge University Press. https://doi.org/10.1017/9781108595247

van ‘t Klooster, J., & van Tilburg, R. (2020). Targeting a sustain-
able recovery with Green TLTROs. Positive Money Europe and 
Sustainable Finance Lab. https://www.positivemoney.eu/2020/09/
green-tltros

van Toor, J., Piljic, D., Schellekens, G., van Oorschot, M., & Kok, 
M. (2020). Indebted to nature: Exploring biodiversity risks for the 
Dutch financial sector. De Nederlandsche Bank and Planbureau 
voor de Leefomgeving. https://www.pbl.nl/en/publications/in-
debted-to-nature

Vasconcelos, V. V., Santos, F. C., Pacheco, J. M., & Levin, S. A. 
(2014). Climate policies under wealth inequality. Proceedings of 
the National Academy of Sciences, 111(6), 2212–2216. https://doi.
org/10.1073/pnas.1323479111

Ventriglio, A., Torales, J., Castaldelli-Maia, J. M., De Berardis, D., 
& Bhugra, D. (2021). Urbanization and emerging mental health 
issues. CNS Spectrums, 26(1), 43–50. https://doi.org/10.1017/
S1092852920001236

Virdin, J., Vegh, T., Jouffray, J.-B., Blasiak, R., Mason, S., Österb-
lom, H., Vermeer, D., Wachtmeister, H., & Werner, N. (2021). The 
Ocean 100: Transnational corporations in the ocean economy. 
Science Advances, 7(3), eabc8041. https://doi.org/10.1126/sciadv.
abc8041

Vitali, S., Glattfelder, J. B., & Battiston, S. (2011). The Network of 
Global Corporate Control. PLoS ONE, 6(10), e25995. https://doi.
org/10.1371/journal.pone.0025995

Voegele, J., & Puliti, R. (2022, April 21). How can we scale up 
the finance needed for climate action? World Bank Blogs. https://
blogs.worldbank.org/voices/how-can-we-scale-finance-needed-
climate-action

Walker, B., S. R. Carpenter, C. Folke, L. Gunderson, G. D. Peter-
son, M. Scheffer, M. Schoon, & F. R. Westley. (2020). Navigat-
ing the chaos of an unfolding global cycle. Ecology and Society, 
25(4):23. https://doi.org/10.5751/ES-12072-250423 

Walker, B. H., & Salt, D. (2012). Resilience practice: Building capac-
ity to absorb disturbance and maintain function. Island Press.

Walker, B., Holling, C. S., Carpenter, S. R., & Kinzig, A. P. (2004). 
Resilience, Adaptability and Transformability in Social-ecological 
Systems. Ecology and Society, 9(2). https://doi.org/10.5751/ES-
00650-090205

Wang, S., & Hausfather, Z. (2020). ESD Reviews: Mechanisms, 
evidence, and impacts of climate tipping elements. Earth System 
Dynamics. https://doi.org/10.5194/esd-2020-16

Wang-Erlandsson, L., Tobian, A., van der Ent, R. J., Fetzer, I., te 
Wierik, S., Porkka, M., Staal, A., Jaramillo, F., Dahlmann, H., Sin-
gh, C., Greve, P., Gerten, D., Keys, P. W., Gleeson, T., Cornell, S. E., 
Steffen, W., Bai, X., & Rockström, J. (2022). A planetary boundary 
for green water. Nature Reviews Earth & Environment. https://doi.
org/10.1038/s43017-022-00287-8

Wassénius, E., & Crona, B. I. (2022). Adapting risk assess-
ments for a complex future. One Earth, 5(1), 35–43. https://doi.
org/10.1016/j.oneear.2021.12.004

Watts, N., Adger, W. N., Agnolucci, P., Blackstock, J., Byass, P., 
Cai, W., Chaytor, S., Colbourn, T., Collins, M., Cooper, A., Cox, 
P. M., Depledge, J., Drummond, P., Ekins, P., Galaz, V., Grace, D., 
Graham, H., Grubb, M., Haines, A., … Costello, A. (2015). Health 
and climate change: Policy responses to protect public health. The 
Lancet, 386(10006), 1861–1914. https://doi.org/10.1016/S0140-
6736(15)60854-6

Weber, E. U. (2006). Experience-Based and Description-Based 
Perceptions of Long-Term Risk: Why Global Warming does not 
Scare us (Yet). Climatic Change, 77(1–2), 103–120. https://doi.
org/10.1007/s10584-006-9060-3

Weidmann, J. (2021, June 2). Climate risks, financial markets and 
central banks’ risk management. Bank for International Settle-
ments. https://www.bis.org/review/r210603a.pdf

West, S., Haider, L.J., Masterson, V., Enqvist, J.P., Svedin, U., & 
Tengö, M. (2018). Stewardship, care and relational values. Current 
Opinion in Environmental Sustainability, 35, 30-38. https://doi.
org/10.1016/j.cosust.2018.10.008

Westley, F., McGowan, K., & Tjörnbo, O. (Eds.). (2017). The Evo-
lution of Social Innovation: Building Resilience Through Transitions. 
Edward Elgar Publishing.

WHO (2009). WHO Guidelines on Hand Hygiene in Health Care: 
First Global Patient Safety Challenge Clean Care Is Safer Care. In 
Historical perspective on hand hygiene in health care. World Health 
Organization. https://www.ncbi.nlm.nih.gov/books/NBK144018/

Wilkes, T. (2022, February 7). Four in every 10 euros of European 
fund assets now sold as ‘sustainable’ -Morningstar. Reuters. https://
www.reuters.com/business/finance/four-every-10-euros-europe-
an-fund-assets-now-sold-sustainable-morningstar-2022-02-07/

Wilkinson, R. G., & Pickett, K. (2009). The Spirit Level: Why More 
Equal Societies Almost Always Do Better. Allen Lane.

https://doi.org/10.1016/j.enpol.2012.04.060
https://doi.org/10.1016/j.enpol.2012.04.060
http://www.hdr.undp.org/en/reports/global/hdr1990.
https://report.hdr.undp.org
https://www.unep.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and
https://www.unep.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and
https://www.unep.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and
https://developmentfinance.un.org/fsdr2022
https://unstats.un.org/unsd/statcom/52nd-session/documents/BG-3f-SEEA-EA_Final_draft-E.pdf
https://unstats.un.org/unsd/statcom/52nd-session/documents/BG-3f-SEEA-EA_Final_draft-E.pdf
https://unstats.un.org/unsd/statcom/52nd-session/documents/BG-3f-SEEA-EA_Final_draft-E.pdf
https://doi.org/10.1073/pnas.0803874105
https://doi.org/10.1017/9781108595247
https://www.positivemoney.eu/2020/09/green-tltros
https://www.positivemoney.eu/2020/09/green-tltros
https://www.pbl.nl/en/publications/indebted-to-nature
https://www.pbl.nl/en/publications/indebted-to-nature
https://doi.org/10.1073/pnas.1323479111
https://doi.org/10.1073/pnas.1323479111
https://doi.org/10.1017/S1092852920001236
https://doi.org/10.1017/S1092852920001236
https://doi.org/10.1126/sciadv.abc8041
https://doi.org/10.1126/sciadv.abc8041
https://doi.org/10.1371/journal.pone.0025995
https://doi.org/10.1371/journal.pone.0025995
https://blogs.worldbank.org/voices/how-can-we-scale-finance-needed-climate-action
https://blogs.worldbank.org/voices/how-can-we-scale-finance-needed-climate-action
https://blogs.worldbank.org/voices/how-can-we-scale-finance-needed-climate-action
https://doi.org/10.5751/ES-12072-250423
https://doi.org/10.5751/ES-00650-090205
https://doi.org/10.5751/ES-00650-090205
https://doi.org/10.5194/esd-2020-16
https://doi.org/10.1038/s43017-022-00287-8
https://doi.org/10.1038/s43017-022-00287-8
https://doi.org/10.1016/j.oneear.2021.12.004
https://doi.org/10.1016/j.oneear.2021.12.004
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1007/s10584-006-9060-3
https://doi.org/10.1007/s10584-006-9060-3
https://www.bis.org/review/r210603a.pdf
https://doi.org/10.1016/j.cosust.2018.10.008
https://doi.org/10.1016/j.cosust.2018.10.008
https://www.ncbi.nlm.nih.gov/books/NBK144018/
https://www.reuters.com/business/finance/four-every-10-euros-european-fund-assets-now-sold-sustainable-morningstar-2022-02-07/
https://www.reuters.com/business/finance/four-every-10-euros-european-fund-assets-now-sold-sustainable-morningstar-2022-02-07/
https://www.reuters.com/business/finance/four-every-10-euros-european-fund-assets-now-sold-sustainable-morningstar-2022-02-07/


75

Willett, W., Rockström, J., Loken, B., Springmann, M., Lang, T., 
Vermeulen, S., Garnett, T., Tilman, D., DeClerck, F., Wood, A., 
Jonell, M., Clark, M., Gordon, L. J., Fanzo, J., Hawkes, C., Zurayk, 
R., Rivera, J. A., De Vries, W., Majele Sibanda, L., … Murray, 
C. J. L. (2019). Food in the Anthropocene: The EAT–Lancet 
Commission on healthy diets from sustainable food systems. 
The Lancet, 393(10170), 447–492. https://doi.org/10.1016/S0140-
6736(18)31788-4

Winkelmann, R., Donges, J. F., Smith, E. K., Milkoreit, M., Eder, 
C., Heitzig, J., Katsanidou, A., Wiedermann, M., Wunderling, 
N., & Lenton, T. M. (2022). Social tipping processes towards cli-
mate action: A conceptual framework. Ecological Economics, 192, 
107242. https://doi.org/10.1016/j.ecolecon.2021.107242

World Bank. (2022). Global Economic Prospects, January 2022. 
World Bank Group. https://openknowledge.worldbank.org/bit-
stream/handle/10986/36519/9781464817601.pdf

World Commission on Environment and Development (Ed.). 
(1987). Our Common Future: The Report of the World Com-
mission on Environment and Development. Oxford University 
Press. https://sustainabledevelopment.un.org/content/docu-
ments/5987our-common-future.pdf

Yang, H., Simmons, B. A., Ray, R., Nolte, C., Gopal, S., Ma, Y., 
Ma, X., & Gallagher, K. P. (2021). Risks to global biodiversity 
and Indigenous lands from China’s overseas development fi-
nance. Nature Ecology & Evolution, 5(11), 1520–1529. https://doi.
org/10.1038/s41559-021-01541-w

Young, H.P. (1998). Social norms and economic welfare. Europe-
an Economic Review, 42(3–5), 821–830. https://doi.org/10.1016/
S0014-2921(97)00138-4

Young, H. P. (2015). The Evolution of Social Norms. Annual 
Review of Economics, 7, 359–387. https://doi.org/10.1146/an-
nurev-economics-080614-115322

Zalasiewicz, J., Williams, M., Waters, C. N., Barnosky, A. D., 
Palmesino, J., Rönnskog, A.-S., Edgeworth, M., Neal, C., Cearreta, 
A., Ellis, E. C., Grinevald, J., Haff, P., Ivar do Sul, J. A., Jeandel, C., 
Leinfelder, R., McNeill, J. R., Odada, E., Oreskes, N., Price, S. J., 
… Wolfe, A. P. (2017). Scale and diversity of the physical techno-
sphere: A geological perspective. The Anthropocene Review, 4(1), 
9–22. https://doi.org/10.1177/2053019616677743

Zucman, G. (2019). Global Wealth Inequality. Annual Review of 
Economics, 11, 109–138. https://doi.org/10.1146/annurev-eco-
nomics-080218-025852

https://doi.org/10.1016/S0140-6736(18)31788-4
https://doi.org/10.1016/S0140-6736(18)31788-4
https://doi.org/10.1016/j.ecolecon.2021.107242
https://openknowledge.worldbank.org/bitstream/handle/10986/36519/9781464817601.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/36519/9781464817601.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://doi.org/10.1038/s41559-021-01541-w
https://doi.org/10.1038/s41559-021-01541-w
https://doi.org/10.1016/S0014-2921(97)00138-4
https://doi.org/10.1016/S0014-2921(97)00138-4
https://doi.org/10.1146/annurev-economics-080614-115322
https://doi.org/10.1146/annurev-economics-080614-115322
https://doi.org/10.1177/2053019616677743
https://doi.org/10.1146/annurev-economics-080218-025852
https://doi.org/10.1146/annurev-economics-080218-025852


76



77



78



79



80


	Executive Summary
	Preface
	Chapter 1. A New Planetary Reality
	Climate change and the Anthropocene biosphere
	Simplifying the planet
	Connectivity, complex systems and tipping points
	Understanding Anthropocene risks

	Chapter 2. Finance and Our Living Planet
	The limits of “green” and “sustainable” investments 
	Finance on a changing planet
	Domino-effects and systemic risks
	Seizing the opportunity – the power of investors to accelerate action for biosphere stewardship

	Chapter 3. The Co-Evolving Nature of Inequality 
	Inequity and vertical and horizontal inequality
	Inequalities and ecological breakdown
	The interplay between inequalities and the biosphere
	Unequal access to biosphere resources
	Tax havens as reinforcing mechanisms of inequality
	Concluding remarks

	Chapter 4. Indicators for people and planet 
	Tracking foundations for human progress in a new planetary reality
	Indicators of human well-being on a thriving planet
	Macoeconomic indicators that account for natural capitals
	Environmental, Social, and Governance (ESG) criteria and the role of finance in promoting a sustainable future for people and planet
	Concluding remarks

	Chapter 5. The Power of Giants  
	Keystone actors
	Sleeping Financial Giants
	The hidden power of index providers and the limits of ESG-funds
	Central Banks on a Changing Planet

	Chapter 6. Foundations for Behavioral Change 
	The role of social norms for large-scale behavioral change
	A ‘temperature check’ – are people ready to accept change? 
	Moving ahead

	Chapter 7. From Systemic Risks to System Opportunities 
	Defining a new direction
	Creating enabling conditions
	Create institutional and economic incentives for transformation
	Phasing out
	Accelerated investor action for resilience

	References 

