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Answering that question is the purpose 
of the “10 Must Haves initiative.” This 
report provides an initial effort across 
10 foundational areas to help decision 
makers in both the public and private 
sectors lead the necessary changes 
that we know are possible to provide 
an opportunity for all to thrive. Change 
is urgently needed—progress-to-date 
is not occuring at  the speed and scale 
required to reorient planetary systems 
toward an equitable and flourishing 
tomorrow. We continue to move 
deeper into the buffer zone of and even 
transgress the Planetary Boundaries, 
which define the safe operating space 
for humanity. But solutions are available. 
We must connect those solutions, 
develop effective policies and create 
innovations that put planetary systems 
on a sustainable trajectory. That is the 
charge of the 10 Must Haves Initiative.

How can we transform 
unsustainable human actions 
to accelerate the transition 
toward a global society that 
coexists harmoniously with 
the Earth’s systems?
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The Julie Ann Wrigley Global Futures 
Laboratory at Arizona State University and 
the Earth League invite you to join in the 
work of the 10 Must-haves Initiative. Through 
synthesis and critical analysis of some of the 
best research and thought leaders across 
sectors around the world, the 10 Must-haves 
Initiative aims to help actualize a future for 
current and next generations to thrive on 
a healthy planet. This initiative proposes a 
series of broad targets (Must-haves’) and 
aligned actions (Must-do’s), and endeavors 
to outline implementation pathways 
accounting for structural barriers, roles and 
responsibilities of key players, political will and 
more. 

The 10 Must-haves’ Initiative has drawn 
engagement across the globe. The 2023 
Global Futures Conference, held during the 
UN General Assembly and Climate Week in 
New York City, provided the second annual 
space for some of the world’s top thinkers 
and do-ers to collaborate on implementation 
pathways aligned with 10 Must-have targets.

We believe a thriving future for all is within 
reach.

Learn more about the program, speakers and 
outcomes from the 2023 and 2022 Global 
Futures Conference

Visit the Global Futures Laboratory and the 
Earth League 



10 Must-have targets
A limit of global warming as close to 1.5°C as possible by 2050

An immediate halt and reversal of the loss 
of nature’s functions and diversity 

Economies that operate within safe and just planetary boundaries

Equitable access to resources needed for human well-being 

Governance transformations to stay within planetary boundaries

Healthy, safe and secure food for the global population

Reconnection of human well-being to planetary health

An ethical digital world providing for human 
security, equity and education

Stability and security in a global society

A resilient global society ready to respond to planetary crises
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Level Champions’s Race to Resilience and 
Race to Zero [2020] Campaigns. Extensive 
collaboration has gone into international 
agreements and policies to address 
intersectional transboundary challenges, 
not least among them the Paris Agreement 
[2015] and Sustainable Development Goals 
(SDGs) [2015], as well as their respective 
precedents, the Kyoto Protocol [1997] and 
the Millennium Development Goals [2000].

Despite these authoritative and convincing 
efforts, it is unlikely that many targets 
society has set for itself, including the 
Sustainable Development Goals (SDGs), 
will be met. Despite decades of risk 
assessments and warnings from the 
scientific community, nations have failed 
to reorient their systems away from the 
risk of irreversible damage to the Earth’s 
environmental and societal systems, 
resulting in a glaring gap between pledges 
and action, and ultimately endangering the 
future of our world (United Nations, 2020a). 

Societies and their decision-making bodies 
have the scientific evidence and scalable 
solutions in most sectors to substantially 
accelerate the actions required to reduce 
the unsustainable pressure on the life-
supporting systems of our planet. We must 
interrogate what keeps us from acting – 
including, most essentially, the inertia of 
the status quo across global political and 
economic systems impeding the building of 
capacity, will or courage to enact significant 
change. We must understand what options 
are left if we fail to meet the targets for 
moving into a future that allows future 
generations to thrive on a healthy planet. 
The science-based calls of urgency are 
substantiated by rising evidence of extreme 

Compounding crises on local to global 
scales call for urgent and radical action, a 
point of virtual consensus among a number 
of highly credible assessments, analytical 
frameworks and international agreements. 
These evaluations simultaneously reflect 
the awareness of the extraordinary 
challenges humanity faces, and outline 
pathways to deepen, accelerate and scale 
transitions toward a sustainable future 
across sectors and domains (Loorbach et al., 
2020). Transformations across 5-7 socio-
economic sectors are frequently identified 
as necessary and scalable, including 
human well-being; economic system(s); 
food, land and health; energy; cities; new 
commons; and the digital world (Blythe et al., 
2018a; Feola, 2015; Gillard et al., 2016). For 
example, Global Sustainable Development 
Report 2019: The Future is Now – Science 
for Achieving Sustainable Development 
[2019]; Six Transformations to achieve the 
Sustainable Development Goals [2019]; 
International Institute for Applied Systems 
Analysis Transformations within reach series 
[2021]; Our Common Agenda - Report of the 
Secretary General [2021]; Center for Global 
Commons Global Commons Stewardship 
Framework [2022]; Stimson Center Road to 
2023: Our Common Agenda and Pact for the 
Future [2022]; UNDP Human Development 
Report 2021-2022: Uncertain Times, 
Unsettled Lives: Shaping our Future in a 
Transforming World [2022]. Additional work 
continues to align evidence-based criteria 
and metrics with the accelerated transitions 
needed, including the Science Based 
Targets initiative (SBTi) [2015], Exponential 
Roadmap Initiative [2018], the 1.5°C Business 
Playbook [2020], and the UNFCCC’s High-

Introduction
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events and irreversible changes that occur 
faster than previously anticipated (IPCC, 
2023). The fact that at least half a century 
has passed since the clear warnings of 
future planetary crises (e.g., Club of Rome) 
without adequate response by global society 
has left humankind with response times of 
a few years to a few decades to move off 
the unsustainable trajectory it is on. We 
are on track of significantly exceeding the 
target of keeping global warming below 
the 1.5°C mark, and we are compromising 
the resilience of the biosphere. Science 
and analysts have warned and provided 
solutions within the realm of mainstream 
policy and economics for decades, 
expecting “orderly” scaled action to solve 
the problems destabilizing the Earth 
system. We are rapidly approaching a 
decisive juncture: either we continue on a 
failing path, or we fundamentally transform 
how our societal systems function. 

In this context the question emerges, 
what are the global-scale must-have 
targets required to disrupt the deleterious 
trajectory we are on and accelerate global-
scale transformations across all planetary 
boundaries and societal systems? 

This query serves as the foundation of the 
10 Must-haves Initiative, a framework guided 
by The Earth League, an alliance focused 
on global dialogue around anthropogenic 
change, and the 200 attendees of the first 
Global Futures Conference, covened by the 
Julie Ann Wrigley Global Futures Laboratory 
at Arizona State University in September 
2022. Our goal is to put forth an accessible, 
accelerated and implementable roadmap 
that meshes the best that science and 
research have to offer with clear policy 
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pathways, complementing and enhancing existing 
efforts to stay within the boundaries of our 
planet. This is the moment when we must identify 
the most effective changes in actions, policies, 
regulatory measures, and investments that we 
need to set in motion at scale, to avoid further 
crossing critical thresholds. The framework for 
this task is highly dynamic and adaptive, and 
involves collaboration across multiple sectors 
and disciplines. Additionally, the framework 
includes perspectives from a wide range of 
stakeholder groups to reduce and address 
latent risks associated with transformation 
discourses (Blythe et al., 2018a). It is grounded 
in the complexity of our interconnected 
Earth systems and the recognition of the 
structural lock-ins of existing political economic 
systems that perpetuate unsustainable 
activity and injustice, and insufficiently 
inspire, stymie, or even suppress societal will 
toward broad-scale and rapid transitions.  

What follows is the 10 Must-haves Initiative, 
including what have been identified as 
absolute ‘must-have’ targets and the 
associated “must do” actions to reimagine, 
restructure and transform trajectories across 
all of Earth’s systems toward a safe and just 
future for all (Rockström et al., 2023).



WE MUST HAVE: 
A limit of global warming as close 
to 1.5°C as possible by 2050.

The remaining global carbon budget for a 67% 
chance of limiting global warming to 1.5°C, counting 
from the beginning of 2020, is only approximately 
400 GtCO2 (IPCC, 2021). This corresponds to 
less than seven years of global emissions of CO2 
from fossil-fuel burning and land-use change at 
current rate of emissions, without consideration of 
compounding emissions (i.e. wildfires, deforestation, 
methane release from permafrost thaw, etc.). Keeping 
global warming to 1.5°C requires that global emissions 
are cut by half each decade, to reach a net-zero world 
economy by 2050, i.e. in 27 years. The world has 
not even started to significantly slow down the rate 
of global emissions, much less achieve the global 
annual reduction of >8% that would be required 
(UNEP, 2022b). It is very likely that we will exceed the 
1.5°C warming threshold, just as science shows with 
increasingly strong evidence that transgressing this 
line is very dangerous (Armstrong McKay et al., 2022; 
Bustamante et al., 2023; Steffen et al., 2018). 

Knowledge and technologies are available to curb 
emissions and alter the trajectory of increasing 
greenhouse gas (GHG) emissions (Bataille et al., 
2018; Bogdanov et al., 2021; IPCC, 2022; Otto et al., 
2020; Roe et al., 2019). The solutions exist, and there 
is rising evidence that they deliver better outcomes 
for all, in terms of health, security, economic 
development and well-being (IPCC, 2022; Karlsson 
et al., 2020; Markkanen & Anger-Kraavi, 2019). 
Renewable energy technologies and carbon capture 
enterprises have made significant advancements in 
the past decades (Bui et al., 2018; IEA, 2022; Kavlak 
et al., 2018; Rohrig et al., 2019). However, there has 
not been a meaningful down-scaling of the supply 
and demand for fossil fuels, and we have not reduced 
global greenhouse gas emissions (IPCC, 2021). To 
unleash urgent global action in step with science-
based requirements, there is a need to consider 
serious, beyond-the-normal decisions. A global, 

just transition to a decarbonized energy system is 
critical and possible, through a coordinated, cross-
sectoral and locally-appropriate series of actions. 
Wealthier countries must take responsibility and 
financial leadership for a clean energy transition 
and a managed, rapid  fossil-fuel phase out, based 
on the pursuit of equity and justice, science-based 
evidence and best practices of sustainable policy 
implementation.

Must-do #1: Stop new investments in coal, oil, and 
fossil gas extraction and use, and establish their 
end dates

The world cannot afford continued investments in 
fossil fuels. Governments in all major economies 
must pass legislation that stipulates following the 
carbon law – cutting emissions by half each decade, 
to reach net-zero by 2050 (Rockström et al., 2017). 
This should be accompanied by compulsory 
reporting to the UNFCCC by countries across 
the economic spectrum (including information 
on greenhouse gas inventories, climate change 
impacts and vulnerability, and measures to mitigate 
climate change), to continuously evaluate the 
effectiveness of these efforts. Stringent emissions 
budgets should be established, both for countries 
and major multinational industries, which should be 
monitored and reassessed at five-year intervals. For 
fossil fuel emissions out of alignment with carbon 
law requirements, a system of significant penalties 
is needed on the international level. Funds accrued 
under such a program should be used to support 
an accelerated transition to non-fossil fuel energy 
options, promising a ‘double dividend’ of these 
measures (Narassimhan et al., 2018).

Currently, policies like fossil fuel subsidies and tax 
breaks still support fossil fuel investments and 
consumption in many countries – which not only 
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contribute to emission lock-in, but are also bound to 
become stranded assets in the future (IPCC, 2022, 
Chapter 15; Jeff Rubin, 2016; Ritchie & Dowlatabadi, 
2015). Governments around the world must work 
toward eliminating such harmful and emission-
increasing policies and incentives as soon as 
possible (Burniaux & Chateau, 2014; Monasterolo & 
Raberto, 2019; Otto et al., 2020), which can reduce 
a significant burden from government budgets 
and steer countries toward cleantech adoption 
and innovation (Greve & Lay, 2023; Rentschler 
& Bazilian, 2017). Internationally, efforts must be 
intensified to move from informal agreements 
toward binding mechanisms of dismantling fossil 
fuel subsidies. However, subsidy removal policies 
should be considered in light of the specific country 
context, and cautiously address potential negative 
consequences to avoid facing public opposition 
(Rentschler & Bazilian, 2017). For example, reforms 
could include compensatory transfers and 
information campaigns (Greve & Lay, 2023; Harring 
et al., 2023). This process will be complicated by 
the substantial financial influence of multinational 
corporations and interest groups over both the 
political sector and public opinion – problems which 
should be explicitly addressed (Brulle, 2021; Farrell, 
2016; Lamb & Minx, 2020).

Must-do #2: Introduce a substantial global price on 
carbon with built-in adjustments 

In recent years, there has been progress on the 
development and implementation of carbon pricing 
schemes at the national and international level 
(Narassimhan et al., 2018), which has contributed to 
emission reductions (Green, 2021). Now, it is time for 
an international agreement on a carbon price that is 
adhered to and monitored on a global scale. Though 
the price may vary across geographies, markets 
and sectors (Bauer et al., 2020), it must be initially 
implemented at a global equivalent of at least $100 
dollars per ton. To reflect the social cost of carbon, 
the global carbon price will likely need to rise to many 
times that level in the following decades (IPCC, 2022, 
Chapter 13). Mechanisms for future adjustments 
should be built-in to the agreement framework, 
ensuring that the carbon price aligns with scientific 
assessments of the social price of carbon, and 
providing private sector actors with the clear signals 

needed for future sustainability financing (Nykvist & 
Maltais, 2022; Quatrini, 2021).

To ensure global compliance and a fair accounting of 
produced emissions, the World Trade Organization 
should establish tariffs on traded goods that reflect 
their embodied carbon (Cosbey et al., 2019). The 
importance of this step is underlined by the fact that, 
currently, countries’ tendency to protect downstream 
industries has led to a regime of implicit subsidies for 
carbon-intensive goods (Shapiro, 2021). In designing 
all of the above measures, care must be taken to 
protect the welfare of poorer economies (Böhringer 
et al., 2017; Larch & Wanner, 2017). Through 
international agreements and national policies, a 
pathway should be established to redirect carbon 
penalty funds into green transition stimulus grants, 
mitigating the burden to lower income economic 
actors as costs rise (Klenert et al., 2018; Ohlendorf et 
al., 2021).

Must-do #3:  Incentivize sustainability through 
financial tools like subsidies and taxes

Carbon pricing alone is not enough (Baranzini et al., 
2017): Policy-makers need to use all the financial 
tools at their disposal to incentivize the use of low-
carbon technologies, materials, and practices as 
well as valuing, protecting and restoring ecosystems 
and biodiversity (Millward-Hopkins et al., 2018; 
Rissman et al., 2020; UNEP, 2022b). To accelerate 
the development, deployment and scaling of the 
best-available climate innovations, public-private 
partnership opportunities must be leveraged – 
including between universities, governments  and 
industry. Learning from past successes (Bai et al., 
2019; Stucki et al., 2018), research-and-development 
subsidies should be used to advance and scale new 
technologies that have the potential to propel the 
sustainability transformation forward.

The Paris Agreement calls for “finance flows 
consistent with a pathway toward low greenhouse 
gas emissions” (Paris Agreement, 2015, art. 2.1(c)). 
This underlines the vital role of a transformed 
global financial system in achieving the climate 
targets (Naidoo, 2020; Zamarioli et al., 2021). Public 
investments, private mega-donor investments 
and the allocation of finance through multilateral 
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development banks require revision and redirection. 
Progress in this direction has been significant, yet 
still highly inadequate (Martin et al., 2022; UNEP, 
2022b, Chapter 7). Institutional investors must 
strive to decarbonize their portfolios, divesting from 
fossil fuels and other assets that will likely become 
stranded in the future (Ayling & Gunningham, 2017; 
Semieniuk et al., 2021). A significant number of 
pension funds, having long-term investment horizons 
and often public oversight, have begun this process 
(Egli et al., 2022; UNEP, 2022b, Chapter 7). 

To take these efforts more widely, public action 
has to be mobilized effectively. Achieving this 
necessitates the involvement of NGOs, customer 
advocacy groups and labor unions in the fossil fuel 
sector. Advancing education and awareness training 
in National Action Plans can further foster public 
awareness. Furthermore, international cooperation 
has to be increased to support oil-dependent 
countries and economies in developing alternatives 
to fossil fuel based economy growth. Advancing 
the harmonization of standards, definitions, 
nomenclature and related aspects within the green 
energy transition by standard setting organizations 
as well as developing a framework for a just transition 
can serve as foundation for a better international 
exchange. To achieve an effective implementation, 
plans and solutions across the entire value chain, 
including phased out replacements of existing 
infrastructure and technology have to be developed. 
Regional consortia should further be mandated to 
create solutions for a just transition adapted to local 
circumstances.

Accelerating these activities promises triple rewards: 
Besides impeding capital generation for new 
emission-intensive projects, they may reduce the risk 
of bursting a carbon bubble (Griffin et al., 2015; Rubin, 
2016), and potentially even trigger self-reinforcing 
feedbacks and tipping points toward a low-carbon 
financial system (Eker & Wilson, 2022; Otto et al., 
2020).

Must-do #4: Manage land use for food production 
to reduce emissions

Although the Earth has the capacity to produce 
enough food for the human population, today’s 
global food system is not sustainable (Steffen et al., 
2015). Emissions from food production, transport, 
and consumption, as well as deforestation and other 
environmental degradation represent a third of global 
anthropogenic greenhouse gasses (Crippa et al., 
2021), and must be minimized globally (Laurance et 
al., 2014; Poore & Nemecek, 2018; Springmann et 
al., 2018). However, climate change is not the only 
concern: many different social and environmental 
challenges intersect in the agricultural sector. An 
important example is the potential conflict between 
biofuel cropping versus land requirements for food 
production and biodiversity conservation. Thorough 
sustainability assessments and a range of policy and 
regulation measures are needed to navigate these 
challenges (Humpenöder et al., 2018), for example by 
requiring the use of secondary biofuels. 

Holistic approaches such as regenerative agriculture 
(Lal, 2020) promise to address many of the 
challenges facing the food system, and should be 
enabled and encouraged through national policies. 
Not only can sustainable biofuel production benefit 
from such practices (Martin et al., 2022; Schulte et al., 
2022), they can also strengthen the carbon capture 
capacity and water retention of soil, boosting climate 
resilience (Amelung et al., 2020; Lal et al., 2018), 
as well as increasing farmer income and resilience 
(LaCanne & Lundgren, 2018; Schulte et al., 2022) 
(refer to Must-have “Healthy, Safe and Secure Food 
for the Global Population”). Regenerative agriculture 
is an example of the broader paradigms that are 
needed when interacting with the biosphere: a 
systemic shift maintaining productivity and predicated 
upon the simultaneous conservation, restoration 
and enhancement of ecosystems, and their climate 
mitigation and adaptation potential (Rockström, 
Beringer, et al., 2021).

8



WE MUST HAVE: 
An immediate halt and reversal of the 
loss of nature’s fuctions and diversity

Humankind has caused the loss of so many species 
and ecological functions that scientists have credited 
people as the leading cause of the sixth mass 
extinction of species on Earth for more than 30 years 
(Cowie et al., 2022; N. Myers, 1990). The elimination 
of nature and its functions threatens human health, 
through reduced food, clean air and water, buffer 
zones to prevent zoonotic diseases – put simply, 
planetary health. The loss of nature further hinders 
the planet’s capacity to sequester carbon, cope 
with shocks and provide stabilizing functions (like 
moisture and heat exchange between land, ice, ocean 
and atmosphere). There is strong scientific support 
that (1) loss of species and natural ecosystems in 
the ocean and on land must be halted now, and 
(2) that we have lost many of nature’s services to 
people (including natural and cultural heritage). 
This means that halting the loss is not enough, and 
that more investments are required to restore and 
regenerate natural functions in terrestrial and aquatic 
ecosystems. 

Food systems transformations, for example, can 
contribute to overall resiliency and promote the 
conservation and restoration of ecosystems and 
nature’s functions (refer to Must-have “Healthy, Safe, 
and Secure Food for the Global Population”). This 
calls for transforming agricultural production and 
food systems to prioritize biodiversity dividends by 
reforming incentive structures; facilitating access 
to green borrowing and green bonds; promoting 
regenerative agriculture and circularity across 
agricultural supply chains. Stopping biodiversity 
loss will require urgent, interlinked action across all 
of the targets set by the Kunming-Montreal protocol 
(Leadley et al., 2022). 

Equity and justice are deeply intertwined with action 
on biodiversity decline. Up to 80% of the planet’s 
remaining intact biodiversity is reportedly located 
in the territories of Indigenous peoples and local 

communities (Obura, 2023), while the main drivers 
of decline are associated with economic growth and 
consumption (Obura et al., 2023). Indigenous cultures 
have demonstrated effective ways to steward Earth’s 
systems through traditional ecological practices, 
presenting an opportunity for knowledge-sharing led 
by such communities. 

Initiatives such as 30X30 and Nature Positive are 
designed to halt and reverse the trend of losing 
nature. However, sufficient financing and robust 
mechanisms for monitoring and accountability are 
required for these to be successful (Leadley et al., 
2022; Mace et al., 2018). 

Must-do #1: Codify into national laws the equity-
based Nature Positive agenda with science-based 
targets.

To halt and reverse nature loss so that nature 
measurably recovers by 2030, transformative change 
is urgently needed (Leadley et al., 2022). Science 
based targets for nature have to be established 
for governments and the private sector and  
implemented through national laws. Mitigating the 
drivers of biodiversity loss as well as the protection, 
conservation and restoration of biodiversity requires 
strong international collaborations that focus on an 
equitable and adequate share of efforts (Leadley et al., 
2022). Nature positive values have to be embedded 
in all sectors including less obvious domains such 
as education, legal, and engineering systems and 
practices (IPBES, 2022). This will require reaching 
a broader set of stakeholders and identifying locally 
relevant power brokers and leverage points among 
Indigenous and local communities, youth, educators 
and private sector actors. The current capacity to 
monitor biodiversity changes is unequally distributed 
across regions. 

The capacity to track biodiversity changes has to 
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increase, especially in regions that are deficient, 
and the aggregated data has to be made openly 
accessible to bridge knowledge gaps  (Leadley et al., 
2022). Enhancing this capacity could be enabled by 
redirecting problematic subsidies toward supporting 
nature-based solutions that prioritize justice-minded 
resource conservation and restoration efforts. 
Accounting for equity related to conservation and 
land use in international governance should involve 
addressing and recompensing legacies that are 
the root of vast rifts in wealth and development. At 
the heart of such a pursuit is the recognition  that 
current wealth was – and is – being generated 
through the destruction of nature. That destruction, 
of ecosystems and the consequent ability to develop 
economically, is often elsewhere, far from the source 
of the activity or benefit of profits (D. O. Obura et al., 
2023).

Must-do #2: Create global markets for nature-
based solutions

Nature-based solutions are key to protect, restore 
and regenerate nature (IPBES, 2019). According to 
UNEP, in 2020, the global investment in nature-based 
solutions amounted to 133 billion USD; public funds, 
both in the form of domestic government expenditure 
and international public finance, accounted for 
nearly 90% of this investment. In order to meet 
climate change, biodiversity and land degradation 
targets, these investments have to triple until 2030 
and increase by four fold until 2050, for a cumulative 
investment of 8.1 trillion USD. Achieving this requires 
a significant increase in private investments in 

nature-based solutions. This, in turn, requires 
raising awareness on the benefits of investing in 
nature-based solutions and bolstering economic 
and regulatory incentives to encourage greater 
investments in this area (UNEP, 2021). But central to 
the success of creating a global market for nature-
based solutions is not only an increase of coordinated 
public and private funding, but also the development 
of key prerequisites (Toxopeus & Polzin, 2021). 

The emphasis on short-term and individual gains has 
led to an excessive focus on economically valuing 
nature and its degradation. To promote sustainability-
aligned values, it is essential to consider the value that 
nature holds beyond economic terms and immediate 
financial gains (IPBES, 2022). The involvement of 
indigenous and local communities is often key to 
implement nature-based solutions. Policy measures 
have to ensure that the implementation of nature-
based solutions respects the cultural and ecological 
rights of indigenous and local communities and is 
executed with their full engagement and consent 
(Campos-Silva et al., 2021; Seddon et al., 2021).

Nature-based solutions lack worldwide accepted 
and standardized indicators that measure their 
effectiveness regarding climate change adaptation 
and mitigation as well as other co-benefits (Kabisch 
et al., 2016; Kumar et al., 2021). Developing targeted 
indicators to be used for measuring, analyzing and 
monitoring effectiveness and characteristics is key to 
track and communicate the benefits of nature-based 
solutions (Kabisch et al., 2016). 
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WE MUST HAVE: 
Economies that operate within safe 
and just planetary boundaries

Over the course of the past decades, there has 
been a significant increase in global average life 
expectancy and a reduction in poverty rates. 
However, recent studies show that important 
increases in welfare indicators have been closely 
linked to a significant increase in resource usage, 
which has outpaced improvements in welfare 
within the global economy (Kalimeris et al., 2020). 
Additionally, accelerated resource usage and 
extraction over the last 20 years is responsible for 
approximately 90% of biodiversity loss and water 
stress, and contributes to around 50% of GHG 
emissions (International Resource Panel, 2019). 

 In terms of inequality, between 1990 and 2015, the 
top one percent increased its income, while the 
bottom 40% earned less than a quarter of income 
(UN DESA, 2020). This disparity between economic 
growth and rising inequality has spurred action on 
advancing the “inclusive growth” agenda, referring 
to “economic growth that is distributed fairly across 
society and creates opportunities for all” (OECD, 
2018b).

A stable and resilient Earth system requires 
economies that operate from an equity-centered 
paradigm (UNRISD, 2022) that recognizes the 
intrinsic value of natural capital and its vital role in 
sustaining life on Earth (Dasgupta, 2021). As the 
primary indicator for development, Gross Domestic 
Product (GDP) centers profit and short-term gains 
and fails to account for environmental damages, 
inequality and the informal economy. For instance, 
even with a significant economic recovery in 2021 
on a global scale, two-thirds of countries witnessed 
a decrease in life expectancy at birth. These 
shortcomings substantiate the calls  for moving away 
from GDP, and reconceptualizing the measurement 
of progress and development toward comprehensive 
frameworks that integrate societal well-being and 
planetary health (Arrow et al., 2012; Bizikova et al., 

2021; Costanza et al., 2009; Stiglitz et al., 2018; van 
den Bergh, 2022). In this vein, the UN Secretary 
General has issued a policy brief calling on member 
States in the context of the Summit of the Future to 
measure progress beyond GDP (United Nations, 
2023b). 
Across the Global North and Global South, various 
examples of alternative proposals of economic 
models, such as doughnut economics, degrowth, 
well-being economy have gained popularity, 
especially within the context of circular economy 
related discourses (Calisto Friant et al., 2020). 
Inclusive labor markets and innovation policies, 
fairer tax systems and investment in marginalized 
populations and geographies are necessary for 
inclusive growth (OECD, 2018b). Under these 
paradigms, growth is not an end in itself, but rather 
a means to achieve development and well-being. 
However, achieving a widespread paradigm shift 
away from environmental degradation and the risks 
of planetary disruption requires overcoming profound 
structural and systemic challenges embedded within 
global capitalism.

Achieving just economies that operate within 
planetary boundaries will require inclusive,  authentic, 
and representative stakeholder involvement and 
consent in decision-making processes (Bowen et 
al., 2017; Glass & Newig, 2019; Newig et al., 2018) 
(refer to Must-have “A Resilient Global Society 
To Respond To Planetary Crises”). Additionally, 
this requires inter-ministerial and inter-agency 
collaboration in the development of fiscal and 
monetary policies to address potential trade-offs, 
ensure non-discrimination, foster social progress 
and prioritize well-being (OECD, 2018b). At the global 
level, establishing systems of restitution for losses 
and damages across the global commons, is needed 
to accelerate inclusive growth and sustainable 
development across regions (United Nations Inter-
Agency Task Force on Financing for Development, 
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2023). In terms of responsibility, a common but 
differentiated governance approach (Meuleman 
& Niestroy, 2015) can help ensure that those least 
responsible for the consequences bear the least 
costs and that loss and prevention are adequately 
addressed. While COP27 made significant progress 
by agreeing to establish a new loss & damage fund, 
questions regarding its structure, management, 
sources of funding, allocation criteria and timelines 
persist. 

Must-do #1: Accelerate the transition to a just, 
circular, and regenerative economy. 

The circular economy, which aims to eliminate waste 
and pollution, keep products and materials in use, 
and regenerate natural systems, holds significant 
potential for transforming economies (Ellen 
MacArthur Foundation, 2021). Despite the growing 
recognition across policy and business domains for 
the need for a transition to a circular economy, global 
circularity has actually decreased to 7.2% in 2023 
from 9.1% in 2018. This is driven by increasing material 
extraction and use, and the prevailing cost-driven 
approach in decisions to recover waste to use as 
secondary resources (Circle Economy, 2023).  

Policy measures, at national and international levels, 
must be adopted and implemented to accelerate 
the transition to a global circular economy (Milios, 
2018). These include measures that extend producer 
responsibility frameworks (Murthy & Ramakrishna, 
2022), enhance green public procurement schemes 
(Wijayasundara et al., 2022) and introduce natural 
raw material taxes (Milios, 2021) as well as regulations 
to combat planned obsolescence (Maitre-Ekern 
& Dalhammar, 2016). It is important to view these 
measures as part of a comprehensive policy mix, 
rather than standalone to ensure harmonization 
and effectiveness across different levels and scales 
(Milios, 2018). 

Accelerating the transition to a circular economy 
requires engaging and centering non-traditional 
actors such as micro, small and medium enterprises 
(MSMEs), trade and labor unions and the informal 
sector. Notably, SMEs constitute approximately 
99% of all global firms (OECD, 2023a), making 
them potential key drivers of the circular economy. 

However, existing literature on the circular economy 
in the context of MSMEs identifies significant barriers 
to achieving circularity, including limited access to 
resources and technology, insufficient support from 
business networks, and a lack of policy incentives to 
facilitate the shift toward circular practices (Mishra et 
al., 2022; Rizos et al., 2016). Additionally,  the informal 
sector should be integrated as a relevant stakeholder 
in the transition to circularity given its active 
contribution to recycling, repair, refurbishment efforts 
and beyond (Zisopoulos et al., 2023). Including the 
informal sector in the circular economy can contribute 
to the advancement of gender equality, occupational 
health and poverty reduction (Rutkowski, 2020; 
Sharma et al., 2021; Valencia, 2019), while its exclusion 
can jeopardize livelihoods and generate unintended 
consequences as well as increase inequality among 
urban stakeholders (Barrie et al., 2022; Schroeder, 
2020). Involving social partners representing the 
interests of workers and employers, such as trade and 
labor unions, is key to ensuring a just transition to the 
circular economy as they can act as a bridge among 
different stakeholders, provide training and re-skilling 
opportunities for works and act as guarantors for 
social protection in the transitions to circularity (Circle 
Economy, n.d.) 

The circular economy can act as a pathway for 
lower-income countries to “leapfrog” toward 
sustainable development, avoiding lock-in to linear 
and resource intensive practices (Schroeder et 
al., 2018). Harnessing international trade toward 
the advancement of circular economy calls for a 
collaborative and coherent global effort involving 
action on various fronts, including establishing shared 
and harmonized language and definitions for circular 
goods, removing barriers to trade in secondary 
materials, and integrating circularity and inclusivity 
principles in international trade agreements (Barrie et 
al., 2022). Active participation of developing countries 
and small and medium-sized enterprises in global 
circular value chains requires increased international 
cooperation especially for capacity-building, 
knowledge transfers and technological development 
(Mulder et al., 2021). Increased investment is also 
needed from development banks, public funds, 
impact investors, and philanthropy (Schroeder, 2020) 
to overcome financial and technological barriers and 
to de-risk investments in circular economy projects, 
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research, and innovation (Dewick et al., 2020; 
Hofstetter et al., 2021). Fostering collaboration and 
exchange between circular economy scholars and 
the financial industry is needed to ensure investments 
are effective and science-based (Dewick et al., 2020). 

Must-do #2: Develop true cost accounting 
frameworks that equip and exhort investors 
to direct capital within safe and just planetary 
boundaries 

The future of investments within planetary 
boundaries is to be shaped by several trends, 
including public discourse and skepticism about 
Environmental, Social and corporate Governance 
(ESG) frameworks, growth of socially responsible 
(i.e., ethical, sustainable) investment products and 
increasing demand for transparency (Sciarelli et al., 
2021). Developing true cost accounting frameworks 
for investments and development proposals is 
necessary to guide and transform the private sector’s 
acceptable practice. Increasing targeted education 
opportunities for investors is key to promote the 
integration of sustainability principles in both large 
and small scale investments. Spotlighting existing 
initiatives such as the Principles for Responsible 
Investment can promote the uptake of ESG in 
corporate investments. 

To ensure accountability, robust systems 
of information transparency, reinforced by 
third-party certifications, are needed to lend 
credibility and support sustainable investment. 
Addressing limitations within existing initiatives, 

such as the Science-Based Targets Initiative, 
by strengthening reporting requirements to 
improve the transparency, comparability and 
validity of corporate action is a step in the right 
direction (Giesekam et al., 2021). Corporate 
greenwashing is often incentivized by limited and 
imperfect information about ESG performance, 
complex reporting frameworks and an overall 
lack of sanctioning or preventive policies (Alrazi 
et al., 2015). Industry 4.0 technologies, such as 
blockchain, big data and artificial intelligence can 
contribute to capturing, processing, analyzing 
and transmitting information and data from 
diverse sources, enabling more accurate true cost 
accounting calculations and providing managers 
and decision-makers with quality information (Gusc 
et al., 2022). 

Clear and standardized communication of the 
environmental and social impact of investment, 
along with improved mechanisms to measure this 
impact, are necessary to further stimulate investor 
action within safe and just planetary boundaries 
(Sciarelli et al., 2021). In this context, insurance and 
reinsurance companies can play a role in enforcing 
true cost accounting. Additionally, a code of ethics 
and regulations, that incorporates sanctions, 
integrates a multistakeholder oversight system, 
promotes consumer education and rights, as well 
as mandates higher transparency in relation to 
corporate ESG claims, should be implemented to 
protect individuals from false advertising (Sun & 
Zhang, 2019). 
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WE MUST HAVE: 
Equitable access to resources 
needed for human well-being

The global disparity between the wealthy and 
poor, exacerbated by the COVID-19 pandemic, is 
emblematic of deep and fundamental inequities. 
Contributions to human-caused GHG emissions 
differ widely: 10% of households with the highest 
per capita emissions contribute 34–45% of global 
consumption-based household GHG emissions, 
while the middle 40% contribute 40–53%, and the 
bottom 50% contribute 13–15% (IPCC, 2023). Yet, 
locations with higher poverty rates and limited access 
to basic services exhibit higher levels of vulnerability 
in the face of climate risk (IPCC, 2023). In other 
words, those who are least responsible are paying 
the highest price. 

Recent data suggests 1.75 Earths would be needed 
to sustain all of humanity’s demands on the earth’s 
ecosystem; however, zooming in on individual 
countries’ consumption levels paints a different 
picture. We would need 5.1 Earths, for example, if 
everyone lived like an average US resident (Footprint 
Data Foundation et al., n.d.). Overconsumption 
of elements of our life-supporting systems is 
emblematic of the systemic challenges negatively 
impacting communities that are the least responsible, 
yet bear the biggest burden. Examples include 
clean air and water; excessive waste (especially 
food); deleterious material cycles with extraction, 
production, and overuse of problematic materials 
(e.g., plastics); and, planned obsolescence and 
insufficient recycling. 

Achieving integrated systems of responsible 
consumption is a prerequisite to ensure equitable 
access to resources needed for human well-being 
for current and future generations. This will require 
a transformation, underpinned by global-to-local 
coordination and an active commitment from the 
private sector, regulators and institutional structures 
(Alfredsson et al., 2018). 

Must-do #1: Implement and uphold regulations 
that mainstream principles of equity across 
consumption systems 

By 2030, it is projected that the per capita 
consumption emissions of the world’s wealthiest 1% 
will be 30 times higher than the levels compatible with 
the 1.5°C goal of the Paris Agreement, while emissions 
from the poorest half of the world’s population (in 
terms of income) are expected to remain significantly 
below that threshold (Gore, 2021). Destructive 
patterns largely driven by the affluent lifestyles 
of the world’s wealthy hinder equitable access to 
natural capital and resources (Wiedmann et al., 
2020). Development pathways underpinned by 
unconstrained growth and increased resource-
intensive consumption and production translate into 
increased risks of water scarcity, land degradation 
and food insecurity (IPCC, 2023). 

The public sector must implement and uphold 
regulations that, following a gradation of 
responsibility, mainstream principles of equity across 
consumption systems that address overconsumption 
and affluence to stop the exploitation of the global 
commons and advance a just transition. Demand-side 
measures, such as taxes, subsidies, consumption-
based approaches along with innovative ways of 
end-use service provision can reduce global GHG 
emissions in end-use sectors between 40 to 70 
percent by 2050 (IPCC, 2023). Situating the global 
population within the thresholds of consumption 
corridors would translate into considerable progress 
in well-being and equitable access to resources 
(Fuchs et al., 2021).  Recent scientists’ warnings and 
studies emphasize the affluent’s responsibility for 
the environmental crisis (Wiedmann et al., 2020). 
Public policy must recognize the imperative to 
reduce consumption to ensure equitable access to 
resources (Creutzig et al., 2018; Hickel & Kallis, 2020; 
Parrique et al., 2019). 
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Must-do #2: Advance the social and solidarity 
economy through public policies and legal 
frameworks. 

Innovative business approaches focused on 
cooperation, community and localization can be 
pivotal for transforming current models of exchange 
(Wiedmann et al., 2020). The SSE presents a distinct 
economic approach that prioritizes people and 
planet over profit while advancing sustainability 
and inclusivity (UNRISD, 2022). As defined by the 
International Labor Organization, the social and 
solidarity economy (SSE) “encompasses enterprises, 
organizations and other entities that are engaged 
in economic, social, and environmental activities to 
serve the collective and/or general interest, which 
are based on the principles of voluntary cooperation 
and mutual aid, democratic and/or participatory 
governance, autonomy and independence, and the 
primacy of people and social purpose over capital in 
the distribution and use of surpluses and/or profits as 
well as assets” (ILO, 2022). 

In Europe alone, the SSE employs over 13.6 million 
people, accounting for approximately 6.3% of the EU-
28 working population (CIRIEC, 2017). Organizations 
within the SSE space enable social transformations 
by facilitating equitable access to resources and 
strengthening productive capacities of vulnerable 
and marginalized collectives (UNTFSSE, 2022). 
The SSE has the potential to address social and 
ecological goals and contribute to the achievement of 
the SDGs (Esteves et al., 2021; UNTFSSE, 2022).

National governments have a crucial role in 
acknowledging and harnessing the potential of the 
SSE by creating enabling environments through 
robust policy and legal frameworks, including the 
following concrete actions (OECD, 2023b). First, 
governments need to establish legal frameworks 
that can operationalize innovative business models 
and facilitate access to finance and markets for 
SSE initiatives. Second, SSE principles should be 
integrated into existing frameworks, ensuring their 
adoption throughout relevant sectors and policies. 
Lastly, governments should raise visibility on the 
SSE by providing conceptual clarity and boundaries, 
allowing for its recognition within the broader 
economic system (OECD, 2023b). The Resolution 
concerning decent work and the SSE, adopted 
at the 110th International Labour Conference, and 
the Recommendation on the Social and Solidarity 
Economy and Social Innovation, adopted by the 
OECD Council in June 2022, represent  significant 
advancements in spotlighting the potential of the 
SSE toward sustainable and just transitions. The April 
2023 UN General Assembly resolution applied the 
ILO definition of SSE and mandated (a) governments 
to develop an enabling environment; (b) the UN to 
include SSE in its program; (c) the financial sector and 
development banks to finance them; and, (d) the UN 
Inter-Agency Task Force on SSE to support the UN 
Secretary General in preparing a progress report in 
2024. The SSE is also one of the building blocks for 
New Economics for Sustainable Development of the 
UN Economists Network (Yi et al., 2023).
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WE MUST HAVE: 
Governance transformations to stay 
within planetary boundaries

The complex and cross-cutting nature of global 
issues such as climate change, compounded by the 
fragmentation and lack of coordination between 
state actors and the increasing influence of non-state 
actors (civil society, companies, cities, among others), 
represents an important challenge to the current 
governance architecture and reform prospects 
(Stranadko, 2022). Additional forces include declining 
trust in science and institutions and the rapid spread 
of misinformation (Kennedy et al., 2022; Philipp-
Muller et al., 2022; West & Bergstrom, 2021).  Existing 
governance systems have proven inadequate to 
regulate  the processes that result in the degradation 
of life-supporting systems on Earth, undermining the 
wellbeing and inter-generational stewardship of all 
people. Despite important action occurring at local 
levels, for example in terms of climate adaptation, 
insufficient support limits its impact and scale 
(Glennie & Huq, 2023). Additionally, few binding legal 
frameworks exist that span local to global scales to 
control critical activities such as greenhouse gas 
(GHG) emissions, pollution (including transboundary 
pollutants), geoengineering, and resource extraction 
and use.

In a time marked by high geopolitical tension and 
limited aspiration for strengthened integrations 
between local and global governance, we must 
strengthen and establish frameworks that promote 
collective governance and management of the 
entire Earth system. This calls for a socially just 
and equitable transformation of the governance 
system to achieve the SDGs and stay within 
planetary boundaries. Leveling the playing field is an 
important function of governance institutions for just, 
sustainable futures, including effectuating ambitious 
multilateral agreements toward global standards, 
accompanied by capacity-building such as through 
technology transfers and knowledge-sharing, across 
issues ranging from GHG emissions leakages to 
occupational health and safety. While governance is 

a means of achieving a sustaining change (Beunen et 
al., 2022), calls for governance transformations raise 
important questions of “who decides what should 
be transformed, by whom and how” (McDermott 
et al., 2022). Ideally, multilateralism, guided by the 
principles of inclusion, co-responsibility and social 
ownership,  should be the avenue for governing global 
public goods (Espinosa, 2023). 

Must-do #1: Establish an international “Emergency 
Platform” to enhance preparedness for effective 
response to complex challenges. 

The failure to provide a rapid coordinated 
response to the COVID-19 pandemic as well as 
the climate crisis emphasizes the need to invest in 
anticipation, preparation, mitigation, and response 
of emergencies. Echoing the UN Secretary-General, 
Antonio Guterres, an international Emergency 
Platform must be established to enhance disaster 
preparedness for effective response and to 
activate countries to unite strategically for complex 
transboundary crises (The Stimson Center, 2022; 
United Nations, 2021). This platform would “leverage 
existing sectoral emergency response mechanisms 
to deliver collective outcomes” with the aim to 
“identify and bring together actors expeditiously at 
the appropriate level to respond to complex global 
shocks that require multisectoral, multi-stakeholder 
action [...]” (United Nations, 2023a). Operationalizing 
an international Emergency Platform calls for 
developing contingency plans and increased 
investment in and access to including early warning 
systems with actionable data (refer to Must-have 
“An ethical digital world providing for human security, 
equity and education”). Additional investments are 
needed to strengthen existing relevant UN entities, 
specialized agencies and multilateral actors to better 
anticipate and prepare for future global shocks and 
large-scale crises, while also augmenting capacities 
for peacebuilding, peacekeeping, and humanitarian 
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purposes.

Must-do #2: Revise the UN Charter to explicitly 
protect future generations, safeguard critical Earth 
system regulatory functions, and advance peaceful 
conflict resolution

To achieve governance transformations that respect 
planetary boundaries, the UN Charter should be 
revised triggering Article 109 to extend protection 
to the Earth system as a whole, including future 
generations, children, nature and climate. The 
revised Charter needs to give the UN the capacity 
to pass binding legislation to protect our planetary 
environmental system and the common goods 
it provides, with the necessary enforcement and 
dispute settlement mechanisms, as is already being 
done with the 27 members of the European Union. 
In time for the Summit of the Future, the  UN should 
do away with obsolete language in the Charter, 
such as removing references to “enemy states” 
and it should update language referring to gender 
as exclusively male to be more inclusive or neutral 
(Global Governance Forum, 2023). The UN Secretary 
General has called for a global level “new deal” to 
improve the protection of global commons and 
the provision of global public goods, necessitating 
strengthened multilateral governance and strategies 
(United Nations, 2021). 

While the UN General Assembly (UNGA) has been 
instrumental in raising awareness of environmental 
issues, there remains much work to be done to 
transform global systems for sustainability ambitions 
(Matz-Lück & Christiansen, 2020). Environmental 
legislation is needed to thwart human activities 
from breaching planetary boundaries (Chapron 
et al., 2017). Yet, adaptation governance under the 
UNFCCC, for example, is characterized by low 
legalization and while wealthier countries have 
offered adaptation financing, binding obligations 
on adaptation are necessary for international 
cooperation and national substantive commitments 
(Hall & Persson, 2018). A possible initial step toward 
this could involve granting the United Nations 
Environment Assembly legislative powers to protect 
planetary boundaries (Global Governance Forum, 
2023).  

The reluctance of many states to adopt 
comprehensive and binding environmental 
conventions (Juste Ruiz, 2020) exemplifies the need 
for a global road map for the effective implementation 
of international law (United Nations, 2021). 
Nonetheless, non-binding agreements and other soft 
law instruments can complement hard law standards 
by offering greater flexibility and inclusiveness, such 
as through the involvement of non-state actors 
(Guruparan & Zerk, 2021). 

Within the sphere of international law, there is 
a need to promote a permanent rules-based 
international order, based on fair and transparent 
rules and obligations, including stronger measures 
for the peaceful resolution of conflicts. The United 
Nations General Assembly is a vital mediator in 
this regard, and must be given the necessary 
authority and resources to facilitate peaceful 
resolutions (Espinosa, 2023). Transparency 
and accountability improvements across UN 
organs, including the Security Council and the 
Economic and Social Council, will also enhance 
their effectiveness in setting norms and policies, 
and as a source of international law. Enhancing 
representation in the Security Council, expanding 
its membership and curbing misuse of the veto, are 
essential recommendations for conflict prevention 
and management and collective security. These 
are particularly critical issues given that the 
dysfunctionality of the Security Council, due to the 
power of the veto, has greatly hampered the ability 
of the UN to become a problem-solving organization 
(Global Governance Forum, 2023).  In parallel, the 
reach of the International Court of Justice and the 
International Criminal Court should be strengthened, 
which requires increasing their enforcement powers, 
preserving their independence, and enhancing their 
resilience (The Stimson Center, 2022). 

Must-do #3: Reform the international governance 
system to address climate change and biodiversity 
loss in an integrated manner

The interconnected nature of climate change and 
biodiversity loss calls for a drastically reformed 
international governance system that addresses 
these issues in an integrated manner (Du Toit & 
Kotzé, 2022). The recent Kunming-Montreal Global 
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Framework, which sets quantitative targets for the 
protection of nature, is a step in the right direction. 
The Biodiversity Beyond National Jurisdiction (BBNJ) 
Agreement provides a legally binding instrument that 
could transform how the international community 
collectively safeguards marine biodiversity and can 
promote international cooperation toward global 
conservation efforts, supported by a more cohesive 
and integrated management (Santos et al., 2022). 
Additionally, the BBNJ treaty could protect the 
rights of all nations to be involved in decision making 
and establish a universal standard for meaningful 
and widespread involvement in international 
environmental law (Santos et al., 2022). Similarly, 
the resolution adopted by the UN Environmental 
Assembly in 2022, titled ‘End Plastic Pollution: 
Towards an International Legally Binding Instrument,’ 
emphasizes the need to combat plastic pollution, 
with an emphasis in marine environments. These 
ongoing negotiations, slated to conclude in 2024, 
mark a historic milestone as the first legally binding 
agreement with such a specific focus.

Building upon existing efforts, siloed governance 
systems must be reformed and integrated in order 
to address issues associated with – as an example, 
and not limited to – the interconnected elements of 
biodiversity and climate change, and to ultimately 
achieve “planetary nexus governance” (Kotzé & Kim, 
2022). This reform should be carried out through 
the establishment of an integrated, accountable, 
and authoritative structure, treating biodiversity and 
climate change as interconnected elements of the 
global commons contributing to intergenerational 
resilience and justice. Questions regarding the 
authoritative structure’s placement and the sources 
from which it derives its powers, such as treaties, 
agreements, or Security Council resolutions, arise 
and should be considered.  

Must-do #4: Advance intra- and inter-regional 
cooperation to accelerate the uptake of local 
innovations and promote integration  among levels 
of governance 

Responding to the challenges of the Anthropocene 
requires more inclusive forms of governance, in which 
diverse stakeholders, across various scales, levels 
and geographies, can actively and meaningfully 

participate in crafting governance systems that 
respond to complex challenges (Di Gregorio et al., 
2019; Florini et al., 2022). In this context, adopting a 
multi-level governance approach, facilitated by a shift 
toward polycentricity and more adaptive governance 
structures, has the potential to promote cross-level 
interactions (Di Gregorio et al., 2019) to improve the 
distribution of power and create shared responsibility 
toward planetary health. 

At present, powerful states and corporate actors 
dominate and concentrate power through top-
down hierarchies in the configuration of the global 
governance structure (McDermott et al., 2022). 
To this end, institutions like the UN could adopt 
innovative operating models based on horizontal 
structures (Dupont & Skjold, 2022). Additionally, 
increased inter- and intra-regional cooperation can 
serve as a mechanism for low and middle income 
countries, in specific, to strengthen their international 
participation, negotiating capacity and respond 
to crises such as climate change, pandemics and 
growing inequality. 

Among the key trends in the way engagement is 
conducted, the latest Global Parliamentary Report 
finds a growing public demand to influence decision-
making (IPU, 2022). Mainstreaming consultation 
processes and enabling spaces that allow for an 
active participation of civil society, including youth, 
women’s organizations, and Indigenous peoples, is 
a key action for reshaping multilateralism, promoting 
international cooperation, accelerating the uptake 
of local innovations at larger scales and creating 
congruous legal changes that operate according to 
human rights laws. The value of having a diverse set 
of actors working together to overcome complex 
challenges and toward shared global goals lies in 
the potential of building resilience against shocks, 
increasing coordination to respond to disasters 
and reconnecting decisions for implementable and 
transformative action on the ground.
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WE MUST HAVE: 
Healthy, safe and secure food 
for the global population

We live in a world with a global food system that 
delivers neither nutritional requirements for all 
people, nor sustainability for the planet. There is 
insufficient progress to deliver on UN Sustainable 
Development Goal 2 (to end hunger, achieve food 
security and improved nutrition and promote 
sustainable agriculture by 2030), with 2.3 billion 
people in the world being moderately or severely 
food insecure, 828 million people affected by hunger, 
and a rising number of people on the verge of 
starvation (currently more than 200 million), as well 
as 10-11 million people annually dying prematurely 
due to unhealthy food (Willett et al., 2019). Despite 
this underperformance of the global food system, it is 
one of the primary drivers for transgressing the safe 
planetary boundary on loss of biosphere integrity 
(Dudley & Alexander, 2017), climate change (Tubiello 
et al., 2022), land use change, nutrient overloading 
(nitrogen and phosphorus) (Quinton et al., 2010), 
freshwater overuse (Rost et al., 2008), and a major 
contributor to chemical pollution (for example, 
pesticides) while also consuming high amounts of 
resources such as energy (Paris et al., 2022) and 
fertilizers (Ludemann et al., 2022). Transforming the 
food system is necessary for a trajectory toward 
human security in a safe and just world. Perturbations 
of the food system, driven by environmental 
degradation, disasters and sociopolitical disruptions 
and conflict, demonstrate the vulnerabilities of the 
world food system.

There is an urgent need for a systemic shift toward 
the global adoption of a flexible Planetary Health 
Diet, so-named for its promotion of healthy people 
living on a healthy planet, while recognizing and 
evolving with local and seasonal dietary cultures and 
diversity (FABLE, 2020). This will require a concerted 
effort including local stakeholder dialogues and 
empowerment, global campaigning and adoption 
of regulatory frameworks (e.g., standards and 
safe levels for different health-threatening food 

substances). It is possible. Movements toward plant-
based diets and plant-based proteins are on the rise. 
Pushes for locally-grown foods are apparent, even in 
international retail chains. We have the tools to scale 
up efforts that enable equitable access to healthy 
and sustainable food, in turn enhancing social and 
environmental resilience.

Transforming the global food system requires the 
integration of measures improving human diets, 
livelihoods, biosphere integrity and agricultural 
management (Bodirsky et al., 2023). A healthy, safe 
and secure diet for all can be achieved through a 
shift to a planetary health diet (including equitable 
access to culturally relevant infrastructure to support 
this), sustainable development in the agri-food 
sector including a shift to agroecological and socially 
responsible practices and increased resilience 
toward food system shocks.

Must-do #1: Enable the Planetary Health Diet for all

To enable the transition toward a healthy, just and 
sustainable food system, consumer behavior has 
to be shifted toward a planetary healthy diet (Willett 
et al., 2019). The planetary health diet, put forward 
by the EAT-Lancet Commission, encourages a 
primarily plant-based food diet with little to none 
animal sourced protein with the aim to promote both 
human and planetary health. Achieving this transition 
requires a higher awareness of  and knowledge 
about  healthy diets as well as a better accessibility to 
healthy and sustainable alimentation. Guidelines for 
healthy and sustainable diets have to be developed 
and launched at national and subnational level, 
accompanied with education campaigns that 
challenge entrenched narratives around nutrition 
habits (Behrens et al., 2017). A higher awareness 
for healthy and sustainable diets can, for instance, 
be reached by enabling better and systematic 
nutritional training for general practitioners (Rust 
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et al., 2020). Increasing the accessibility of healthy 
and sustainable diets requires the removal and 
replacement of harmful subsidies and as well as 
measures that create positive incentives for healthy 
and sustainable alimentation (Friel et al., 2020). 

Other measures for policymakers to increase the 
accessibility of healthy and sustainable diets include  
incentivizing the availability of  plant-based food 
in public cafeterias, e.g., in hospitals and schools 
(Garnett et al., 2019), imposing restrictions on  
unhealthy product advertisement (Thomas et al., 
2022) and partnering with the food industry to offer 
more plant-based and sustainable options (Rust et 
al., 2020). In order to avoid political feasibility and 
public acceptance problems, policy packaging 
- bundling of different policy measures- helps to 
mitigate trade-offs between policy effectiveness and 
political feasibility (Fesenfeld et al., 2020). Regarding 
the private sector’s significance, researchers and 
policymakers need to further explore mechanisms to 
transition corporations away from short-term profit-
driven structures and identify innovative strategies to 
influence corporate behavior.

Must-do #2: Increase sustainable development in 
the agriculture and food sector

The agri-food sector has an increasingly important 
impact on the global environment. It is a major 
contributor to greenhouse gas emissions (Tubiello et 
al., 2022), has severe impacts on the biogeochemical 
cycles (Quinton et al., 2010), is a major driver of land 
use change, consumes high amounts of resources 
such as energy (Paris et al., 2022), fertilizers 
(Ludemann et al., 2022) and water (FAO, 2020; Rost 
et al., 2008) and contributes to biodiversity loss and 
ecosystem degradation (Dudley & Alexander, 2017). 
In addition, 25-30% of food is lost or wasted along the 
food value chain (Cattaneo et al., 2021)

Increasing sustainable development in the agri-
food sector will require research and deployment of 
efficient fertilizer applications that minimizes the loss 
of nutrients from agricultural fields and farms (Chien 
et al., 2009). Furthermore, nitrogen and phosphorus 
fertilizer application have to be rebalanced between 
over and under-applied regions (Mueller et al., 2012; 
Willett et al., 2019). It will require changes in irrigation, 

cropping and fertilization that reduce methane and 
nitrous oxides emissions as well as the development 
of new varieties of rice and other crops with lower 
greenhouse gas and nitrous oxide emissions (Su et 
al., 2015). First generation biofuels have to be phased 
out (Beach et al., 2015).

 Methods for radical efficiency in water supply and 
energy planning for current and future crop demand 
have to be researched and deployed. This includes 
an increase in basin efficiency, storage capacity 
and a better utilization of rainwater (Willett et al., 
2019). Biodiversity loss and soil degradation have 
to be reduced. This can be achieved by diversifying 
sustainable agriculture practices and adopting 
agro-ecological or regenerative farming practices. 
Land-based carbon dioxide removal such as carbon 
storage in topsoils helps to offset GHG emissions 
and by shifting incentives for food producers to 
encourage smaller sustainable farming businesses 
(Horton, 2017) (refer to Must-have “A limit of global 
warming as close to 1.5°C as possible by 2050”). 
Industry-wide practices to reduce food loss and 
waste have to be improved resulting in a halving of 
food loss and waste (Shafiee-Jood & Cai, 2016; Willett 
et al., 2019). 

In terms of policy instruments, public food 
procurement (PFP) can play a key role in promoting 
sustainable food systems by influencing consumption 
and production  patterns (FAO, 2021; Swensson et al., 
2021; Swensson & Tartanac, 2020). More specifically, 
PFP, primarily aimed at supplying food to large 
institutions like schools, hospitals and prisons, holds 
significant potential to drive sustainability by shaping 
the type of food purchased, the food suppliers and 
the methods of food production. To fully realize the 
potential of PFP as an instrument for sustainability, 
it is essential to establish an enabling regulatory 
framework and implement appropriate incentives 
(FAO, 2021) coordinated to support agro-ecological, 
regenerative and circular models for nutritious food 
production.

Addressing food system challenges necessitates a 
comprehensive, multi-tiered, and inclusive approach 
encompassing stakeholders who are often excluded 
or not considered conventional allies, such as small 
island communities, technology industries, women, 
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engineers, smallholder farmers, next-generation 
farmers, human rights activists, institutional buyers 
with volume leverage, influencers, culinary education 
institutions, restaurant and producer associations. 
Carbon markets and credits should be tailored to 
recognize and compensate smallholder farmers, 
raising the questions of how to establish incentives 
for carbon markets to operate at scale and in an 
equitable manner, and which technologies can be 
used at the farm level to make this affordable and 
measurable. 

Must-do #3: Secure and strengthen the resilience 
of agricultural supply chains 

The cultivation of crops is increasingly challenged 
by changing weather regimes and extreme climate 
events (Willett et al., 2019). However, to achieve food 
security for a growing global population, the yield 
gap – observed yields expressed as percentage of  
those potentially attainable in a given region – has 
to reach 90%. Research into impacts of growing 
population and increased frequency and severity 
of climate impacts on food supply and demand 
has to be bolstered and synthesized. Data quality 
for projection mapping in forecasting population 
growth and its impacts on food waste, production 
and consumption has to be enhanced and the data 
has to be made publicly available through institutions 
such as the Food and Agriculture Organization of the 
United Nations (FAO), whose mandate includes the 
collection, validation and dissemination of data and 
information related to food and agriculture.

Research investment on identifying heirloom varieties 
and creating new breeds that would be better suited 
to projected climate change has to increase (Horton 
et al., 2017), though climate resilient crop varieties 
are well-enough studied for application (Dhankher 
& Foyer, 2018). Crops, cultivars, species and breeds 
that are less susceptible to stresses such as drought, 
pests and salinity, and also offer other benefits for 
livelihoods or nutrition, have to be implemented and 
scaled (Davis et al., 2017; Lin, 2011; Melino & Tester, 
2023). Programs aimed at promoting climate resilient 
crops must be subsidized (Davis et al., 2019), and 
their results must be made available more rapidly in 
the Global South (Global Commission on Adaptation, 
2019).

Innovative technologies such as precision agriculture, 
microbial protein or agri-photovoltaic systems have 
the potential to increase resilience and resource 
efficiency (Herrero et al., 2021). The public and private 
sectors must collaborate to scale up innovative 
technologies, create an enabling environment and 
build trust and inclusive governance structures to 
safeguard against unintended consequences. In 
addition, regulatory measures to strategically reduce 
threats and increase the resilience of the food 
system have to be introduced (Pörtner et al., 2022). 
Diversification of crop production and of the entire 
value chain can significantly improve the resilience of 
the food system and should be promoted (Hertel et 
al., 2023).

Must-do #4: Ensure socially responsible practices 
across land and sea agriculture

For a fair and safe food system, socially responsible 
agricultural practices on land and water must 
be ensured. To address widespread human 
rights abuses and inhumane working conditions 
throughout the global supply chain, legislation must 
be formulated and enacted to ensure human rights, 
including fair wages, fair trade practices, and health 
and safety protections that apply to all workers (ILO, 
2023; Samaan et al., 2023). 

For equitable and sustainable distribution of 
agricultural land, the legitimate holders of land use 
rights and their rights to natural resources and land 
use protection must be recognised, respected and 
protected, both in law and in practice. Where rights 
are violated or distorted, the Voluntary Guidelines 
on the Responsible Governance of Tenure of Land, 
Fisheries and Forests in the Context of National Food 
Security (VGGT), which provide options for action 
by states, civil society, businesses and development 
agencies, should be applied (WHO, 2018). 

There are important links between gender equality, 
women’s empowerment and food security and 
nutrition (Njuki et al., 2023). Equal access to 
education, technology, land, finance and markets 
strengthens women’s decision-making power, 
increases agricultural productivity and has a direct 
impact on household income and food security. 
Achieving this requires gender transformative 
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approaches as well as ensuring that women’s 
perspectives are included at all levels of decision-
making (FAO, 2011, 2019, 2023).

As an alternative to industrial food and agricultural 
systems, food sovereignty should be prioritized 
politically and scientifically. Governments have an 
important role to play in implementing policy levers 
to respect and protect food sovereignty (Patel, 
2009). Additionally, in the realm of  international 

trade, there is a need to overhaul traditional trade 
governance rules to make them more fair, inclusive, 
and democratic. This could involve incorporating 
small-scale producers and integrating principles of 
food sovereignty into international trade structures 
(Burnett & Murphy, 2014). Scientifically, there is a 
need to further explore the appropriateness of the 
concept of food sovereignty for international public 
development policies designed to contribute to the 
fight against hunger and poverty.

WE MUST HAVE: 
Reconnection of human well-being 
to planetary health

The impact of human activities on the Earth has 
increased rapidly in recent decades, resulting 
in disruptions and changes to critical ecological 
functions and natural systems (S. S. Myers, 2017). 
These global environmental challenges not only 
threaten the health of our planet, but also pose a 
serious threat to human health and well-being (Tong 
et al., 2022), particularly for the most vulnerable 
populations who contribute least to the destruction of 
the Earth. With increasing urbanization and intrusion 
into natural habitats, zoonotic diseases are expected 
to increase, raising the risk of devastating pandemics 
and epidemics (UNEP, 2020). Anthropogenic air 
pollution is threatening our well-being by causing 
respiratory diseases and a large number of 
premature deaths (WHO, 2021c). As climate change 
progresses, the frequency of extreme weather 
events will increase. Critical health infrastructure 
needs to be adapted and available to tackle changing 
illnesses and injuries (Ebi et al., 2021). Climate change 
combined with land degradation and conflict will 
lead to increased food and water insecurity (Brown 
et al., 2021). As with other “must-haves,” in principle, 
humans have the knowledge and tools required to 
respond to these threats. In the COVID-19 pandemic, 
for example, there was rapid development of a 
vaccine to lessen spread and severity of the disease.

Must-do #1: Create legally binding frameworks to 
reduce the risks for zoonotic diseases 

Reconnecting human well-being to the “well-
being” of other life-supporting systems across the 
planet requires legally-binding frameworks and 
agreements to reduce the risk of zoonotic diseases. 
Approximately 60% of all infectious diseases in 
humans enter the human population via animal 
hosts (Woolhouse et al., 2001), i.e. are zoonotic. With 
increasing urbanization and the intrusion into natural 
habitats, zoonotic diseases and the associated 
risk for devastating pandemics is projected to 
increase (UNEP, 2020). As of early 2023, World 
Health Organization member countries have begun 
negotiating the Pandemic Preparedness Treaty (PPT) 
with the aim to better prevent, prepare and respond 
to pandemics (WHO, 2023). Adopting a one-health-
approach (Rudall, 2022), as proposed in the PPT and 
defining key roles and responsibilities, obligations 
and enforcement mechanisms does not only reduce 
the risks for zoonotic diseases, but also contributes 
to higher biodiversity and a healthier environment 
(UNEP, 2020). Achieving the objectives of the PPT 
calls for increased cooperation, centering equity 
concerns during negotiation and implementation 
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phases, and establishing an independent monitoring 
system composed by independent experts to hold 
countries accountable to their commitments (Hanbali 
et al., 2023; The Lancet, 2023). Global expert groups, 
such as the Panel for a Global Health Convention, 
advocate for the PPT based on the principles of 
solidarity, transparency, accountability and equity 
(GPHC, 2022).

Other concrete measures to reduce the risks for 
zoonotic diseases include expanding protected 
wetlands and strengthening wetland integrity 
(Everard et al., 2020), improving wildlife regulation, 
e.g. by criminalizing illicit wildlife trade (Rudall, 
2022) and strengthening the implementation of 
existing commitments on habitat conservation and 
restoration (UNEP, 2020). 

Must-do #2: Strengthen the climate responsibility 
and resilience of the health system

Health-related impacts induced by extreme weather 
events are projected to increase with changing 
climate. This is overturning a declining trend of 
adverse health impacts from extreme events 
observed over the last few decades (Ebi et al., 
2021). The increase in extreme events significantly 
increases the risk of damage of critical health 
infrastructure as well as the availability of health 
systems, and can further induce and alter the 
distribution of illnesses and injuries (WHO, 2021a). 
For instance, after the floods in Pakistan in 2022 the 
occurrence of Malaria increased from 400,000 to 1.6 
million cases. To increase the resilience of the health 
system toward climate change, measures that ensure 
that health risks of climate change are prioritized 
need to be implemented in national adaptation 
plans (Ebi et al., 2021; WHO, 2014). Disaster risk 
management measures, such as climate-informed 
early warning systems (WHO, 2021b), community-
based interventions to prevent heat-related illnesses 
(Hasan et al., 2021) as well as infrastructure resilience 
(WHO, 2020) have to be further developed and 
applied. Training transdisciplinary scientists in 
systems-based investigation to consider health 
and human intervention points methodically and 
in cultural literacy for engaging with different 
stakeholder groups are additionally supportive 
aspects of a more resilient global health system.

Strengthening the resilience of the health system 
also calls for decarbonizing the health sector, which 
is currently responsible for 5.2% of global emissions 
(Romanello et al., 2022). Air pollution and climate 
change exacerbate health risks, posing an increased 
threat to public health, pointing to the measurable 
co-benefits decarbonization could achieve. The 
shift toward a decarbonized healthcare sector 
should be guided by the principle of “common but 
differentiated responsibilities,” outlining different 
approaches according to emissions generation and 
income levels (Health Care Without Harm, 2019). 
Achieving global decarbonization and bolstering 
resilience across the healthcare sector will demand 
increased international collaboration concerning 
access to finance and technology transfers, as 
well as increased cross-sectoral engagement, 
particularly with the renewable energy sector, at both 
national and regional levels. Coordination among 
activities and organizations across scales conducting 
research and governance of health, as well as agency 
awareness in response/mitigation methodologies, 
is key to connect upstream drivers and downstream 
consequences to manage and minimize impacts. The 
Global Heat Health Information Network is a strong 
example of effort to integrate and leverage scientific 
efforts, data, and solutions in climate and health 
science. 

Must-do #3: Reduce PM2.5 emissions causing 
respiratory diseases

Serious adverse effects on human health are 
associated with air pollution by fine particulate matter 
PM2.5 (WHO, 2021c). It is therefore a health policy 
priority to control and reduce the formation of the 
main PM2.5 precursors (sulfur dioxide, nitrogen 
oxides and ammonia). Pollution control programs 
have so far focused on reducing nitrogen oxides, 
concentrating their efforts on emissions by the heavy 
industry and the transportation sector. This has led 
to a steady decline of nitrogen oxide emissions in 
developed countries since 1980 (Zhong et al., 2020). 
Meanwhile, new research shows that ammonia 
emissions, mainly occurring in the agricultural 
sector, have increased in many regions since 2008 
(Luo et al., 2022), as efforts to regulate ammonia 
emission were limited to a few countries (Plautz, 
2018). Ammonia emissions account for tens of 
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thousands premature deaths  (Ma et al., 2021), with 
approximately 19.3 million years lost in 2013. But, 
ammonia emissions can be reduced in a particular 
cost-effective way by implementing policies to 
reduce fertilizer applications (Gu et al., 2021). 

Must-do #4: Develop early warning signs for threats 
to food security

An urgent shift is needed in how national and 
international actors conceptualize food security, 
how food-related vulnerabilities are projected at the 
local level, how causal factors for food degradation 
are identified, and how nutrition-sensitive services 
are designed to mitigate the impact of climate and 
conflict events on households and communities 
(Brown et al., 2021) (refer to Must-have “Healthy, 

Safe, and Secure Food for the Global Population” for 
a deeper look at food systems). Current early warning 
systems for food insecurity tend not to detect food 
crises until they are well advanced (Maxwell et al., 
2020). For effective prevention, climate, conflict 
and health need to be considered together (Brown 
et al., 2021). There must be an increased scientific 
understanding of the nature and role of conflict, 
how it interacts with climate events, and how these 
interrelations impact the food system (Brown et al., 
2020). Improved models and datasets incorporating 
this knowledge are required (Brown et al., 2021). 
Applying new methodologies using machine learning 
can further improve the prediction of food insecurities 
(Balashankar et al., 2023). The next step is to channel 
the findings to decision-makers and practitioners, to 
enable robust early interventions.

WE MUST HAVE: 
An ethical digital world providing for 
human security, equity and education

Many of the world’s functions and information 
exchanges occur in the digital realm. Knowledge 
production and knowledge exchange platforms grow 
at an exponential rate. Open-source data sharing 
can strengthen local, regional and global responses 
to threats (UNDRR & WMO, 2022). The digitalization 
of education allows for expanding access to 
high-quality education and increasing learning 
opportunities from formerly disconnected regions 
(OECD, 2022a; UNESCO, 2021). Digital platforms 
can enhance coordination for discourse and action 
on societal issues and increase civic engagement 
(IPU, 2022; OECD, 2020). 

Yet, the ever-growing digitalization of our everyday 
lives is a double-edged sword. Access to digital 
tools remains deeply inequitable. Rapid spread of 
disinformation and growing polarization, facilitated 
by digital platforms, erode trust and enhance 
friction (OECD, 2020). Important questions about 

governance, oversight, protection and transparency 
remain unanswered. According to the latest UNDP 
Human Development Report (UNDP, 2022b) “new 
kinds of uncertainties layer and interact forming a 
new uncertainty complex.” Issues  regarding ethics 
and governance in the digital transition become more 
complex and hard to keep up with (OECD, 2019). 
Addressing these concerns, anticipating future 
unintended consequences of the digital transition 
and developing action pathways is a must if we are 
to achieve an ethical and accessible digital world 
providing for human security, equity and education.

Must-do #1: Facilitate equitable and inclusive 
access to digital technologies. 

While the use and development of digital technologies 
have grown at an impressive rate, the progress 
toward closing the digital divide has not. The digital 
divide refers to the “gap between individuals, 

24



households, businesses and geographic areas at 
different socioeconomic levels with regard both 
to their opportunities to access information and 
communication technologies and to their use of the 
internet for a wide variety of activities” (OECD, 2001). 
Studies confirm that the access and use of digital 
technologies remains unequal among genders, age, 
socioeconomic status and racial groups (Gillwald & 
Partridge, 2023; GMSA, 2022; OECD, 2018a; Yoon 
et al., 2020). To bridge this gap, digital governance 
has to be structured so that it is not dominated by 
high-income countries and in which space and equal 
participation is given to low- and middle-income 
countries. 

While digital tools can broaden engagement and 
promote digital access, educational and awareness 
raising campaigns focused on these tools must be 
developed to encourage their use to ensure that the 
digital transition does not create yet an additional 
barrier for the inclusion and active participation of 
marginalized groups (IPU, 2022). Potential action 
pathways for harnessing an ethical and equitable 
digital world include implementing inclusion policies 
to provide digital equipment, internet access and 
training for target populations (Yoon et al., 2020); 
investing in the education of women and girls in 
science and technology, and coordinating action 
among governments, civil society and the private 
sector for bridging digital access and literacy gaps 
(Mariscal et al., 2019).

In an era marked by the rapid advancement of digital 
technologies, such as artificial intelligence, it is crucial 
to develop and democratize digital education and 
literacy tools to ensure that everyone can reap the 
benefits of technological advancements. This will 
require the creation of age-appropriate educational 
tools tailored to the specific needs and skill levels of 
different age groups. These tools should focus on 
teaching baseline digital skills that are transferable 
and applicable in various contexts, complemented 
by a lifelong learning approach that continuously 
adapts to evolving technology. Additionally, in this 
context, it is crucial to identify the unique value of 
human contributions and prioritize the upskilling 
of generations, especially as artificial intelligence 
and other digital technologies become increasingly 

advanced. 

Must-do #2: Invest in open, people-centered 
solutions developed by and for communities to 
facilitate inclusive digital technologies with an 
emphasis on AI 

Throughout the COVID-19 pandemic open access 
to science and data sharing played a crucial role in 
tracing the spread of the virus and accelerating the 
pace of research, ultimately allowing for a speedier 
development of the vaccine (OECD, 2022a; Paic, 
2021). Artificial intelligence (AI) and other disruptive 
technologies, along with open source data sharing, 
such as through the WMO Unified Data Policy, can 
promote the expansion of early warning systems 
to better understand and respond to threats. 
Yet, only half of the countries in the world have 
multi-hazard early warning systems (UNDRR & 
WMO, 2022). Novel open-access digital tools 
should be utilized to further science-based policy, 
promote education, and harness a sense of shared 
global responsibility. Realizing the full potential 
of digital technologies for disaster risk reduction 
necessitates expanding open access to science 
and data collection and analysis tools, increasing 
international cooperation, and strengthening 
collaboration among local and global stakeholders 
to achieve early warning systems for all (UNDRR & 
WMO, 2022). Additionally, in the transition to open 
access models, there is a need to adjust regulations 
regarding intellectual property and digital 
ownership to ensure that scientists, authors, artists 
and other content creators are compensated 
fairly and not disadvantaged by this shift. These 
regulations would serve as a foundation for 
promoting ethical behavior in the digital realm and 
should be applicable across the public and private 
sectors. 

Increased collaboration among universities, 
researchers, technology developers, and 
community users can promote the co-design of 
digital tools and solutions, including AI systems, 
tailored to address and tackle specific challenges 
that have been identified with local communities 
(Hsu et al., 2022). These collaborations can 
facilitate the identification of broad-ranging 
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questions that can be answered by AI (e.g., such as 
to call attention to pollution at the facility level, as 
provided by data from Climate TRACE). To assess 
the effectiveness and engagement of novel digital 
tools and solutions among diverse stakeholder 
groups, piloting them within community programs like 
science olympiads and certificate programs should 
be considered. Additionally, case studies should be 
developed to identify and disseminate best practices 
in their application.  

Nevertheless, these co-creation and co-design 
processes, which engage various stakeholders, 
may encounter barriers and challenges, such as 
during the data collection phase, due to divergent 
perspectives and conflicts of interest among the 
diverse groups (Hsu et al., 2022).

Must-do #3: Improve oversight mechanisms 
and frameworks to provide equitable access to 
evidence-based information and promote digital 
ethics

Approximately 71% of countries have data protection 
and privacy legislation worldwide; however, “the 
share in the least developed countries is only 48%”, 
illustrating an important legislative gap (UNCTAD, 
2021). The increasing pace of digital technologies 
and their embeddedness in our daily lives pose 
significant and novel challenges in terms of regulation 
(OECD, 2019). To address these challenges, 
improving regulation and advancing global and cross-
sectoral cooperation in terms of data protection 
and public oversight in the face of micro-targeting, 
disinformation and other cybersecurity concerns is a 
must (Beaumier et al., 2020; ITU & World Bank, 2020; 
Mehta & Erickson, 2022). The EU’s 2018 adoption of 
the wide-ranging General Data Protection Regulation 
and the 2022 OECD Declaration on Government 
Access to Personal Data Held By Private Sector 
Entities represent significant advancements and 
establish international good practices in terms of data 
privacy and protection with a human rights focus. 
Additionally, regulations and oversight mechanisms 
need to be developed and enforced to prevent ‘digital 
giants’ from monopolizing the collection and control 
of data. 

Must Do #4: Invest in access to digital tools to 
promote equitable, inclusive and intercultural 
education. 

Digital platforms and the digitisation of education 
open new avenues for advancing the Education 
2030 Agenda by promoting the effectiveness, equity 
and cost-efficiency of education systems access 
to education (UNESCO, 2021). The 2019 adoption 
of Beijing Consensus on Artificial Intelligence and 
Education and the $4 billion dollar valuation of AI 
in the education market  in 2022 (Global Market 
Insights, 2023) reflect the growing prevalence of 
disruptive technologies in education. Simultaneously, 
the digitisation of education raises important policy 
concerns, including affordability and access. Ensuring 
that these tools narrow the digital divide, will require 
government investment and support as well as public-
private partnerships to enable affordable access to 
technologies and promote open and interoperable 
standards (OECD, 2021). Digital tools can also play an 
important role in preserving and expanding access 
to other knowledge systems (Haines et al., 2022). 
Involving Indigenous people directly through co-
creation processes can  drive digital inclusion and 
harvest symbiotic exchanges between traditional 
knowledges and digital technologies (Bala et al., 
2022; Haines et al., 2022). An equitable and inclusive 
digital future will, essentially, involve a transition from 
“digitalization to human digitalization” requiring close 
collaboration between governments and research 
centers to advance and promote digital education and 
an ethical, human-centered digital transition (Trkman 
& Cerne, 2022).
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WE MUST HAVE: 
Stability and security in a global society

Weakening democracies, rising authoritarianism 
and a geopolitical shift toward heightened risk of 
armed conflict on account of a ‘great powers’ model 
distract from existential crises such as environmental 
degradation and increasing inequalities. Human-
caused environmental degradation can increase the 
risks of conflict, causing implications across local-to-
global scales. Amidst a global panorama of increasing 
tension and instability, understanding how different 
sources of inequality and marginalization, such as 
gender, socio-economic status and race, interact and 
distinctly increase risks and vulnerabilities is crucial 
(DPPA, 2022; OECD, 2022b; United Nations, 2020b). 

Equity and peace are the cornerstones of a thriving, 
interconnected, and sustainable global future. This 
calls for an innovative approach to security and 
stability and a new agenda for peace – one that 
moves beyond military solutions and “ill-suited” 
forms of risk prevention, management and resolution 
and focuses on advancing an inclusive and just 
peace (The Stimson Center, 2022; United Nations, 
2021). At the highest level, we must establish 
multilateral positive peace alliances, built on complex 
understandings of planetary health, human security, 
and a resilient and just global political economic 
system. 

Must Do #1: Adopt the recommendations of the 
UN Secretary General’s calls for a New Agenda for 
Peace  

Hazards posed by climate change, cyberwarfare, 
growing geopolitical tensions, disinformation, mass 
migration and pandemics diversify the nature, 
complexity and breadth of security threats (Opitz-
Stapleton et al., 2019; Richards et al., 2022). In the 
context of climate change, the use of the term “threat 
multiplier” evinces a growing consensus surrounding 
the two-way interactions between climate change 
and security risks (Goodman & Baudu, 2023), even 
though debates persist as to the precise extent to 

which climate change and natural disasters increase 
security risks (Arias, 2022; Brooks et al., 2022). As 
part of the “Our Common Agenda” report, the UN 
Secretary General proposed a New Agenda for 
Peace “to protect and manage the global public good 
of peace” (United Nations, 2021) and has presented a 
series of specific recommendations for action (United 
Nations, 2023a). For stability and security in a global 
society, UN Member States should embrace the 
SG’s calls for a new agenda for peace and adopt and 
implement the recommendations for action. 

A new agenda for peace should account for Earth 
tipping elements, focus on advancing an inclusive 
and just peace, and move beyond military solutions 
and ill-suited forms of risk prevention, management 
and resolution (Hirsch Ballin et al., 2020; The Stimson 
Center, 2022). This calls for an innovative approach 
to security and stability: addressing  the underlying 
causes that lead to conflict and instability, and 
reducing excessive military budgets to prioritize 
social spending. 

Armed conflict prevents and reverses progress 
on achieving civil rights, climate protection and 
sustainable development. Governments must 
adhere to the UN obligations to resolve conflicts 
peacefully and refrain from the threat or use of force. 
All countries should accept the jurisdiction of the 
International Court of Justice in order to resolve 
international conflicts through the application of 
law rather than through force, when other peaceful 
means to resolving their conflicts fail.  The threat of 
nuclear war poses an existential danger to humanity 
and contravenes international law. Nuclear-weapon 
States should pledge to never initiate a nuclear 
war by adopting no-first-use policies. Furthermore, 
they should work toward the global elimination of 
nuclear weapons under international verification 
and enforcement no later than 2045, the 100th 
anniversary of the UN.  
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Must Do #2: Advance international cooperation for 
stable, inclusive, reciprocal institutional structures. 

To effectively respond to the evolving nature of 
conflict and address transboundary threats, 21st 
century peace and security efforts require increased 
cooperation and coordination across and among 
nations, sectors and generations (Hirsch Ballin et 
al., 2020; UN DPPA, 2021; United Nations, 2021). 
Multi-stakeholder partnerships and cross-sectoral 
dialogue spaces play a key role in promoting 
collaborative exchanges and building on comparative 
different competitive advantages for addressing 
specific problems (Fan et al., 2016). Mutual respect, 
trust, reciprocity and a shared commitment toward 
human rights, security and well-being should be at the 
center of peace and security efforts (UN DPPA, 2021).

A glaring example of the need for cooperation in 
transboundary issues is illustrated by the number 
of international migrants worldwide, which reached 
281 million in 2020  (United Nations Department 
of Economic and Social Affairs, 2021). To ensure 
the security and well-being for both migrants and 
destination countries, there is a need for global 
principles and agreements formalizing labor 
mobility and policies centered on human security 
and sustainable development (UN DPPA, 2021). 
In July 2023 the Heads of State of the Caribbean 
Community (CARICOM) decided to sign a renewed 
agreement by March 30 2024 to allow freedom 
of movement for all CARICOM nationals. Such an 
initiative represents an important example of regional 
integration and can be an enabler of advancing 
sustainable development in the CARICOM region 
(Quesada, 2023).

Additionally, advancing inclusive global security 
governance requires, among other things, 
mainstreaming gender across institutional and policy 
levels. Efforts involving innovative programming and 
gender-focused financing are needed to integrate 
the Women, Peace and Security agenda within the 
climate-security nexus (UNEP et al., 2020).

Must Do #3: Promote, enable and prioritize 
meaningful civic and political youth participation 
and inclusion in peace and security decision 
making spaces. 

The Institute for Economics and Peace estimates 
that in 2016 approximately 408 million youth (aged 
15-29) live in areas affected by armed conflict or 
organized violence (Hagerty, 2017). Young people 
have had a significant role in advocating and 
advancing human rights, sustainable development 
and the climate emergency. Additionally, their 
meaningful participation in peace processes 
contributes to sustaining peace, while their exclusion 
is counterproductive as it can fuel violence (Luu & 
Rausch, 2017; Simpson, 2018). Yet, youth exclusion 
persists, based on distrust and lack of political will 
to advance meaningful inclusion, leading to a limited 
involvement of young people’s participation in 
peace processes (Simpson, 2018). Youth is a highly 
heterogeneous, diverse, and dynamic category. As a 
result, youth participation should reflect this diversity. 
To achieve full and effective youth participation in 
peace and security decision-making, it is imperative 
to evaluate and comprehend the various structural 
and systemic barriers that different youth groups 
encounter. 

To enable meaningful civic and political youth 
participation in peace and security decision-making 
spaces, key strategies include investing in young 
people’s capacities, transforming systems to address 
structural barriers limiting youth participation, such as 
through youth quotas, and prioritizing partnerships 
and collaborative action with young people as equal 
partners (Simpson, 2018).  Actualizing this may 
come from leveraging philanthropy or development 
funding to scale best practices for evidence-
based decision-making for the implementation of 
inclusive consultative processes, including greater 
transparency. Facilitating youth access to research 
and knowledge generation; centering youth in 
project design; promoting youth engagement in 
project implementation and  actively involving youth 
in monitoring and evaluation processes can enhance 
the quality and depth of their participation (Ebenezer-
Abiola, 2023). 

Finally, education curricula should be continuously 
assessed and updated to adequately prepare young 
people for engaging with the complexities of modern 
media (Kahne & Bowyer, 2017; Lim & Tan, 2020) and 
socio-ecological realities (Taylor, 2017).
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WE MUST HAVE: 
A resilient global society ready to 
respond to planetary crises

We live in a world of rising turbulence. Extreme 
events, social and environmental shocks are 
increasing in frequency and severity, driven by the 
stresses of the Anthropocene. Droughts, floods, 
diseases, fires–hitting harder and more frequently–
amplify the outbreak of conflict, food scarcity, 
displacement and migration (Dai, 2011; Folke et 
al., 2021). As inequality rises, democratic systems 
weaken, human rights abuses increase, distrust 
grows and polarization widens across the globe 
(United Nations, 2020a). To deal with shocks and 
stress, and the systemic risks their interactions 
create (Keys et al., 2019),  social and environmental 
resilience must be built at all scales. This means 
developing and investing in the capacity to detect, 
prevent and respond to potential crises, recognizing 
the spillover effects of strife and collapse across 
scales, strengthening social equity, and enabling 
opportunities to develop sustainably. 

Equitable resilience-building – socially, economically, 
institutionally and in terms of mutual trust – involves 
bolstering social and ecological diversity and  human 
agency. To enable broader sets of options for all 
across contexts, equity and education are critical 
guiding concepts – for example concerning land 
use, human life, crisis management, and sources of 
energy. Indigenous communities generally exhibit 
the most advanced resilience-building capabilities 
(Bohensky & Maru, 2011). Social resilience in a global 
context can be achieved only through listening, 
sharing and developing human and ecological 
capacities. We seek a society that can not just 
withstand shocks, but a global community that can 
adapt and even transform. 

To develop strategies for meeting the ecological 
and social challenges of the Anthropocene, we must 
define what “resilience” means in every political, 
economic and social context: outlining the socio-
environmental landscape, relevant vulnerabilities, and 

needed and potential resources (Reyers et al., 2022). 
This can only be achieved by being empathetic, 
responsible, and respectful to different communities, 
their knowledge and belief systems, histories and 
environments. 

Must do #1: Empower civil society through 
education and participative policy-making. 

Decision-making processes must include 
communities, and involve Indigenous and local 
knowledge systems to prepare for environmental 
changes (Black et al., 2022; Kallis et al., 2021; Klenk 
et al., 2017). Researchers should collaborate with 
communities for respectful, sensitive data-collection 
and knowledge co-production processes, especially 
where indigenous knowledge and interests are 
concerned (Chilvers & Kearnes, 2016; Klenk et al., 
2017; TallBear, 2014). Developing decision-making 
processes that are equitable and just involves 
multiple knowledge systems coming together. 
This calls for a closer collaboration between 
scientists and Indigenous and local knowledge 
holders. However, it is important to recognize power 
dynamics and underlying structural barriers that 
may generate potential tensions and conflicts of 
interest in the coming together of these different 
groups in the context of decision-making (Wheeler 
& Root-Bernstein, 2020). In these contexts, the 
agency of the Indigenous and local communities 
must be prioritized, recognizing that their knowledge 
and practices are not merely sources of data but 
integral components of their people, history, culture 
and belief system in which they originate. The 
devolution of resources and responsibilities, along 
with community-based management, can serve 
as effective governance approaches that center 
the participation of civil society groups, affected 
communities and community users in decision-
making (Berkes, 2010). These approaches result 
in increased interactions which can facilitate 
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feedback learning and, overall, lead to increased 
adaptability and resilience. The democratization of 
water infrastructure for community-based resilience 
to flood and drought is an example of one such 
recommendation.

Policy-makers and civil society actors must strive 
to implement reflexive systems to learn from 
disturbances, which can help to reduce response 
time to growing threats in the future. Such systems 
should prioritize emotional and social well-being in 
preventing and rebuilding after disasters, including 
providing trauma-informed care and transforming 
trauma  (McEntire, 2021). The growing body of 
academic literature on Early Warning Signals for 
social and ecological regime shifts can support these 
efforts (Bauch et al., 2016; Bury et al., 2021; Lenton, 
2020).

To ensure a resilient global society in the long 
term, education is of particular importance – both 
in general, and specific to climate change and 
other global challenges (Monroe et al., 2019). The 
Anthropocene has upended traditional views of 
humans’ role in the Earth system, a paradigm shift that 
must be communicated effectively to equip coming 
generations with the tools they will need (Taylor, 
2017). 

Closing the gender gap in education is recognized 
as an especially crucial factor for development 
and resilience building. According to World Bank 
estimates, obstacles in girls’ access to education, 
preventing them from completing a full 12 years 
of schooling, lead to a substantial loss of lifetime 
productivity and earnings, ranging from $15 trillion 
dollars to $30 trillion dollars for countries (Wodon 
et al., 2018). While global progress has been made 
in achieving gender equality in education over the 
past decades, it remains lagging in crisis-affected 
regions  (UNSTATS, 2022). It is projected that by 
2025, climate change will hinder the completion 
of education for at least 12.5 million girls (Malala 
Fund, 2021), posing a significant barrier to future 
resilience (Seguino, 2020). In the face of climate 
risks, girls’ education is regarded as playing a key 
role in responding, adapting to, and recovering from 
disasters (Blankespoor et al., 2010; Striessnig et 
al., 2013). Implementing solutions and approaches 

such as removing cost barriers, enhancing physical 
accessibility of schools, improving teaching methods 
and implementing gender-focused interventions 
beyond the academic realm can work together to 
advance gender equity in education (Evans et al., 
2023).

Must do #2: Promote redundancy, flexibility, and 
the anticipation of crises

Optimizing for certain economic parameters, such 
as efficiency and short-term returns, systematically 
removes buffers that would ensure the resilience 
of a system during extreme events. This can have 
especially dramatic consequences in food systems. 
National policy-makers should aim for balanced 
imports, food self-sufficiency and more diverse 
agricultural output. Moving from monocultures to 
diversified plant selections and other traditional 
farming techniques can boost food security (Altieri 
& Nicholls, 2017; Gaudin et al., 2015; Lin, 2011; Waha 
et al., 2018), and may narrow the yield gap between 
conventional and organic farming practices (Ponisio 
et al., 2015). 

A changing climate poses special challenges for 
many critical infrastructures (Forzieri et al., 2018). 
With life spans of many decades or even centuries, 
investments in new and modernized infrastructure 
therefore need to consider resilience under a variety 
of future climate scenarios. Infrastructure regulations 
and building codes must be updated to, for example, 
prepare electricity grids for extreme weather events 
(Panteli & Mancarella, 2015), ensure reliable access 
to freshwater (Poff et al., 2016), manage urban heat 
(Norton et al., 2015) and ensure human comfort 
and safety while bringing down emissions (Kwok & 
Rajkovich, 2010).
Furthermore, building information modeling, 
supported by artificial intelligence and other 
Industry 4.0 technologies (Sacks et al., 2020) 
should be employed to improve the collection and 
dissemination of monitoring data. This, in turn, can 
contribute to the resilience of infrastructure and 
the built environment (Achillopoulou et al., 2020; 
Argyroudis et al., 2022). Nevertheless, several 
challenges need to be addressed. These include 
ensuring equitable access to these technologies, 
safeguarding data privacy and managing conflicts of 
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interest among different stakeholder groups (Chester 
et al., 2021).

Must do #3: Enhance climate resilience through 
significant and immediate mitigation and 
adaptation capacity-building across scales 
including through shared innovation and 
technology  

When considering resilience to increasing climate 
change impacts, adaptation and mitigation are 
intrinsically linked. Every tenth of a degree of 
climate change that we fail to mitigate threatens 
to overwhelm our global society’s ability to adapt. 
Conversely, many adaptation strategies are not 
climate-neutral, and threaten to exacerbate the 
problems we face. Ideally, adaptation and mitigation 
measures can be mutually reinforcing, such as in the 
restoration of Mangrove forests and peatlands. 

However, large gaps exist both in the funding of 
adaptation measures (UNEP, 2022a), as well as in 
their evaluation. There is a lack of global, systematic 
data on adoption practices, and few adaptation 
measures are rigorously assessed both in their 
efficacy, as well as their effect on climate change 
(Berrang-Ford et al., 2021; Biesbroek et al., 2018; 
Goodwin et al., 2023). The adoption of true cost 
accounting and innovative financing frameworks are 
needed within the development finance sector to 

ensure the appropriate and efficient allocation and 
utilization of relief and development funds.

Immediate, massive upscaling of international 
adaptation financing (UNEP, 2022a) is thus not the 
only requirement to achieving a climate resilient 
society. Policy-makers from the international to the 
local level must facilitate the sharing of technological 
innovations  that are relevant for building climate 
resilience. Focused research should be directed at 
the outcomes of such measures and systematically 
made available especially in low- and middle-
income countries, where vulnerability is highest and 
large research gaps exist (Global Commission on 
Adaptation, 2019; Goodwin et al., 2023; Kowarsch et 
al., 2016).

Local policy-makers and communities play a vital role 
in this endeavor. A dependence on foreign knowledge 
and providers precludes long-term, independent 
resilience-building (Blanco et al., 2022). Community 
champions and leaders, particularly indigenous and 
local actors,  should be identified to help guide and 
mobilize communities, in envisioning the creation of 
better futures. Even more importantly, only local and 
indigenous knowledge can support the necessary 
work of developing, or contextualizing innovations to 
specific local circumstances, especially for nature-
based solutions (Peng et al., 2019; Reise et al., 2022).
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Action-forward: 
Human activities–in the forms of GDP-chasing nation-
states, transnational corporations, and profit-driven 
production systems–have defined a new geologic 
epoch, the Anthropocene. The modern world has 
used all environmental space and exploited natural 
capital to, and in some cases beyond, its limits (Blythe 
et al., 2018b). This is particularly true of high-income 
nations. Scientific evidence underlines the high risk 
for irreversible and catastrophic global change and 
the inability to transform our unsustainable paths 
within the structural constraints of our existing 
systems. Six of the nine so-called “environmental 
planetary boundaries” are assessed to be outside 
of the “safe operating space,” putting societies, as 
well as the life-supporting systems and stability of 
the entire Earth system, at risk (Gupta et al., 2023; 
Rockström et al., 2009; Rockström, Gupta, et al., 
2021). Human decisions have led to a rise in extreme, 
unpredictable climate events that are increasingly 
frequent. And because the societal systems cannot 
be decoupled from planetary systems, humans are 
also burdened through increases in disease, water 
and food insecurity, costs of living, biodiversity 
loss, violent conflict and beyond  (UNCTAD, 2022; 
UNDP, 2022a; UNRISD, 2022; World Economic 
Forum, 2022). Yet, these pressing challenges are not 
unavoidable – they are design flaws of our current 
systems (UNRISD, 2022). 

We must transition from calamity to opportunity by 
leveraging coordinated political will, private sector 
innovation, and the demands of an informed civil 

society. Scaling solutions, trust in science and 
governance institutions, indigeneity and inclusion of 
diverse knowledge systems, gender equity, youth 
participation and accountability are among the cross-
cutting themes evident in the report. By identifying 
the most critical actions needed to respond to each 
Must-have, the 10 Must-haves Initiative provides 
a global contingency plan that spans disciplines, 
sectors and geographies to halt the path toward 
irreversible and destructive changes to planetary 
systems and promote the transformations that are 
urgently needed. Accompanied by multi-stakeholder 
working sessions and an emerging coalition of actors 
across sectors, knowledge systems and the world, 
the “10 Must-haves Initiative” will clarify pathways of 
action and accountability rooted in evidence, aligned 
with leaders in different domains to get to work on 
implementation. This iteration of the “10 Must-haves 
Initiative” document will be shared for discussion 
at the COP28 Blue Zone, and exist dynamically 
thereafter, open to evolve to reflect the changing 
realities of the world and input and insights from its 
endorsers.

Looking ahead to 2024, the plan is to continue 
enriching and promoting the 10 Must-haves Initiative 
and the work of the Global Futures Conference 
by participating in events like the Planetary Health 
Summit in Malaysia, the World Economic Forum 
Annual Meeting in Switzerland and the UN Summit of 
the Future in the United States.

32



Achillopoulou, D. V., Mitoulis, S. A., Argyroudis, S. A., & Wang, Y. (2020). 
Monitoring of transport infrastructure exposed to multiple hazards: A 
roadmap for building resilience. Science of The Total Environment, 746, 
141001. https://doi.org/10.1016/j.scitotenv.2020.141001 

Alfredsson, E., Bengtsson, M., Brown, H. S., Isenhour, C., Lorek, S., Stevis, 
D., & Vergragt, P. (2018). Why achieving the Paris Agreement requires 
reduced overall consumption and production. Sustainability: Science, 
Practice and Policy, 14(1), 1–5. https://doi.org/10.1080/15487733.2018.1
458815

Alrazi, B., de Villiers, C., & van Staden, C. J. (2015). A comprehensive liter-
ature review on, and the construction of a framework for, environmental 
legitimacy, accountability and proactivity. Journal of Cleaner Production, 
102, 44–57. https://doi.org/10.1016/j.jclepro.2015.05.022

Altieri, M. A., & Nicholls, C. I. (2017). The adaptation and mitigation po-
tential of traditional agriculture in a changing climate. Climatic Change, 
140(1), 33–45. Scopus. https://doi.org/10.1007/s10584-013-0909-y

Amelung, W., Bossio, D., de Vries, W., Kögel-Knabner, I., Lehmann, J., 
Amundson, R., Bol, R., Collins, C., Lal, R., Leifeld, J., Minasny, B., Pan, G., 
Paustian, K., Rumpel, C., Sanderman, J., van Groenigen, J. W., Mooney, S., 
van Wesemael, B., Wander, M., & Chabbi, A. (2020). Towards a glob-
al-scale soil climate mitigation strategy. Nature Communications, 11(1). 
Scopus. https://doi.org/10.1038/s41467-020-18887-7

Argyroudis, S. A., Mitoulis, S. A., Chatzi, E., Baker, J. W., Brilakis, I., Gkou-
mas, K., Vousdoukas, M., Hynes, W., Carluccio, S., Keou, O., Frangopol, 
D. M., & Linkov, I. (2022). Digital technologies can enhance climate resil-
ience of critical infrastructure. Climate Risk Management, 35, 100387. 
https://doi.org/10.1016/j.crm.2021.100387
Arias, S. B. (2022). Who Securitizes? Climate Change Discourse in the 
United Nations. International Studies Quarterly, 66(2). Scopus. https://
doi.org/10.1093/isq/sqac020

Armstrong McKay, D. I., Staal, A., Abrams, J. F., Winkelmann, R., 
Sakschewski, B., Loriani, S., Fetzer, I., Cornell, S. E., Rockström, J., & 
Lenton, T. M. (2022). Exceeding 1.5°C global warming could trigger 
multiple climate tipping points. Science, 377(6611), eabn7950. https://
doi.org/10.1126/science.abn7950

Arrow, K. J., Dasgupta, P., Goulder, L. H., Mumford, K. J., & Oleson, K. 
(2012). Sustainability and the measurement of wealth. Environment and 
Development Economics, 17(3), 317–353.

Ayling, J., & Gunningham, N. (2017). Non-state governance and climate 
policy: The fossil fuel divestment movement. Climate Policy, 17(2), 
131–149. https://doi.org/10.1080/14693062.2015.1094729
Bai, Y., Song, S., Jiao, J., & Yang, R. (2019). The impacts of government 
R&D subsidies on green innovation: Evidence from Chinese energy-in-
tensive firms. Journal of Cleaner Production, 233, 819–829. Scopus. 
https://doi.org/10.1016/j.jclepro.2019.06.107

Bala, P., Kulathuramaiyer, N., & Chong Eng, T. (2022). Digital Socio-Tech-
nical Innovation and Indigenous Knowledge. In Recent Advances in 
Knowledge Management. IntechOpen. DOI: 10.5772/intechopen.101861

References: 
Balashankar, A., Subramanian, L., & Fraiberger, S. P. (2023). Predicting 
food crises using news streams. Science Advances, 9(9), eabm3449. 
https://doi.org/10.1126/sciadv.abm3449

Baranzini, A., van den Bergh, J. C. J. M., Carattini, S., Howarth, R. B., 
Padilla, E., & Roca, J. (2017). Carbon pricing in climate policy: Seven 
reasons, complementary instruments, and political economy con-
siderations. Wiley Interdisciplinary Reviews: Climate Change, 8(4). 
Scopus. https://doi.org/10.1002/wcc.462

Barrie, J., Schröder, P., Schneider-Petsinger, M., King, R., & Benton, 
T. (2022). The role of international trade in realizing an inclusive 
circular economy. Royal Institute of International Affairs. https://doi.
org/10.55317/9781784135393

Bataille, C., Åhman, M., Neuhoff, K., Nilsson, L. J., Fischedick, M., 
Lechtenböhmer, S., Solano-Rodriquez, B., Denis-Ryan, A., Stiebert, 
S., Waisman, H., Sartor, O., & Rahbar, S. (2018). A review of technology 
and policy deep decarbonization pathway options for making ener-
gy-intensive industry production consistent with the Paris Agree-
ment. Journal of Cleaner Production, 187, 960–973. Scopus. https://
doi.org/10.1016/j.jclepro.2018.03.107

Bauch, C. T., Sigdel, R., Pharaon, J., & Anand, M. (2016). Early warning 
signals of regime shifts in coupled human–environment systems. Pro-
ceedings of the National Academy of Sciences, 113(51), 14560–14567. 
https://doi.org/10.1073/pnas.1604978113

Bauer, N., Bertram, C., Schultes, A., Klein, D., Luderer, G., Kriegler, E., 
Popp, A., & Edenhofer, O. (2020). Quantification of an efficiency–sov-
ereignty trade-off in climate policy. Nature, 588(7837), 261–266. 
Scopus. https://doi.org/10.1038/s41586-020-2982-5

Beach, R. H., Creason, J., Ohrel, S. B., Ragnauth, S., Ogle, S., Li, C., 
Ingraham, P., & Salas, W. (2015). Global mitigation potential and costs 
of reducing agricultural non-CO2 greenhouse gas emissions through 
2030. Journal of Integrative Environmental Sciences, 12(sup1), 
87–105. https://doi.org/10.1080/1943815X.2015.1110183

Beaumier, G., Kalomeni, K., Campbell-Verduyn, M., Lenglet, M., 
Natile, S., Papin, M., Rodima-Taylor, D., Silve, A., & Zhang, F. (2020). 
Global Regulations for a Digital Economy: Between New and Old 
Challenges. Global Policy, 11(4), 515–522. https://doi.org/10.1111/1758-
5899.12823

Behrens, P., Kiefte-de Jong, J. C., Bosker, T., Rodrigues, J. F. D., 
de Koning, A., & Tukker, A. (2017). Evaluating the environmental 
impacts of dietary recommendations. Proceedings of the National 
Academy of Sciences, 114(51), 13412–13417. https://doi.org/10.1073/
pnas.1711889114

Berkes, F. (2010). Devolution of environment and resources gov-
ernance: Trends and future. Environmental Conservation, 37(4), 
489–500. https://doi.org/10.1017/S037689291000072X

33



Berrang-Ford, L., Siders, A. R., Lesnikowski, A., Fischer, A. P., Cal-
laghan, M. W., Haddaway, N. R., Mach, K. J., Araos, M., Shah, M. A. R., 
Wannewitz, M., Doshi, D., Leiter, T., Matavel, C., Musah-Surugu, J. I., 
Wong-Parodi, G., Antwi-Agyei, P., Ajibade, I., Chauhan, N., Kakenmas-
ter, W., … Abu, T. Z. (2021). A systematic global stocktake of evidence 
on human adaptation to climate change. Nature Climate Change, 
11(11), Article 11. https://doi.org/10.1038/s41558-021-01170-y

Beunen, R., Van Assche, K., & Gruezmacher, M. (2022). Evolution-
ary Perspectives on Environmental Governance: Strategy and the 
Co-Construction of Governance, Community, and Environment. 
Sustainability (Switzerland), 14(16). Scopus. https://doi.org/10.3390/
su14169912

Biesbroek, R., Berrang-Ford, L., Ford, J. D., Tanabe, A., Austin, S. E., 
& Lesnikowski, A. (2018). Data, concepts and methods for large-n 
comparative climate change adaptation policy research: A system-
atic literature review. WIREs Climate Change, 9(6), e548. https://doi.
org/10.1002/wcc.548

Bizikova, L., Smith, R., & Zoundi, Z. (2021). Measuring the Wealth of 
Nations: A review. International Institute for Sustainable Develop-
ment.

Black, R., Busby, J., Dabelko, G. D., de Coning, C., Maalim, H., McAllis-
ter, C., Ndiloseh, M., Smith, D., Alvarado Cóbar, J. F., Barnhoorn, A., Bell, 
N., Bell-Moran, D., Broek, E., Eberlein, A., Eklöw, K., Faller, J., Gadnert, 
A., Hegazi, F., Kim, K., … Staudenmann, J. A. (2022). Environment of 
Peace: Security in a New Era of Risk. Stockholm International Peace 
Research Institute. https://doi.org/10.55163/LCLS7037

Blanco, G., de Coninck, H., Agbemabiese, L., Anadon, L. D., Sagar, A. 
D., Sugiyama, T., Tanaka, K., Verdolini, E., Witajewski-Baltvilks, J., van 
Aalst, M., Bai, X., Bekkers, R., Cabeza, L. F., Caiafa, C., Creutzig, F., 
van Diemen, R., Meza, F., Galeazzi, C., Geels, F., … Mizuno, E. (2022). 
Climate Change 2022: Mitigation of Climate Change. Contribution 
of Working Group III to the Sixth Assessment Report of the Inter-
governmental Panel on Climate Change (pp. 2674–2814). IPCC. doi.
org/10.1017/9781009157926.018

Blankespoor, B., Dasgupta, S., Laplante, B., & Wheeler, D. (2010). The 
Economics of Adaptation to Extreme Weather Events in Developing 
Countries. Center for Global Development. http://www.ssrn.com/
abstract=1542720

Blythe, J., Silver, J., Evans, L., Armitage, D., Bennett, N. J., Moore, M.-L., 
Morrison, T. H., & Brown, K. (2018a). The Dark Side of Transformation: 
Latent Risks in Contemporary Sustainability Discourse. Antipode, 
50(5), 1206–1223. https://doi.org/10.1111/anti.12405

Blythe, J., Silver, J., Evans, L., Armitage, D., Bennett, N. J., Moore, M.-L., 
Morrison, T. H., & Brown, K. (2018b). The Dark Side of Transformation: 
Latent Risks in Contemporary Sustainability Discourse. Antipode, 
50(5), 1206–1223. Scopus. https://doi.org/10.1111/anti.12405

Bodirsky, B., Beier, F., Humpenöder, F., Leip, D., Crawford, M., Chen, 
D., von Jeetze, P., Springmann, M., Soergel, B., Nicholls, Z., Strefler, 
J., Lewis, J., Heinke, J., Müller, C., Karstens, K., Weindl, I., Führlich, P., 
Mishra, A., Bacca, E. M., … Popp, A. (2023). A food system trans-
formation can enhance global health, environmental conditions 
and social inclusion [Preprint]. In Review. https://doi.org/10.21203/
rs.3.rs-2928708/v1

Bogdanov, D., Ram, M., Aghahosseini, A., Gulagi, A., Oyewo, A. S., 
Child, M., Caldera, U., Sadovskaia, K., Farfan, J., De Souza Noel 
Simas Barbosa, L., Fasihi, M., Khalili, S., Traber, T., & Breyer, C. (2021). 
Low-cost renewable electricity as the key driver of the global energy 
transition towards sustainability. Energy, 227. Scopus. https://doi.
org/10.1016/j.energy.2021.120467

Bohensky, E. L., & Maru, Y. (2011). Indigenous knowledge, science, 
and resilience: What have we learned from a decade of internation-
al literature on “integration”? Ecology and Society, 16(4). Scopus. 
https://doi.org/10.5751/ES-04342-160406

Böhringer, C., Bye, B., Fæhn, T., & Rosendahl, K. E. (2017). Targeted 
carbon tariffs: Export response, leakage and welfare. Resource 
and Energy Economics, 50, 51–73. Scopus. https://doi.org/10.1016/j.
reseneeco.2017.06.003

Bowen, K. J., Cradock-Henry, N. A., Koch, F., Patterson, J., Häyhä, 
T., Vogt, J., & Barbi, F. (2017). Implementing the “Sustainable Devel-
opment Goals”: Towards addressing three key governance chal-
lenges—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

Brooks, N., Opitz-Stapleton, S., Daoust, G., Jobbins, G., & Mayhew, 
L. (2022). Rethinking climate-security narratives [Advisory Report]. 
ODI. https://odi.org/en/publications/rethinking-climate-security-nar-
ratives-integrating-systemic-disaster-risk-management-in-develop-
ment/

Brown, M. E., Backer, D., Billing, T., White, P., Grace, K., Doocy, S., & 
Huth, P. (2020). Empirical studies of factors associated with child 
malnutrition: Highlighting the evidence about climate and conflict 
shocks. Food Security, 12(6), 1241–1252. https://doi.org/10.1007/
s12571-020-01041-y

Brown, M. E., Grace, K., Billing, T., & Backer, D. (2021). Considering 
climate and conflict conditions together to improve interventions that 
prevent child acute malnutrition. The Lancet Planetary Health, 5(9), 
e654–e658. https://doi.org/10.1016/S2542-5196(21)00197-2
Brulle, R. J. (2021). Networks of Opposition: A Structural Analysis 
of U.S. Climate Change Countermovement Coalitions 1989–2015. 
Sociological Inquiry, 91(3), 603–624. Scopus. https://doi.org/10.1111/
soin.12333

Bui, M., Adjiman, C. S., Bardow, A., Anthony, E. J., Boston, A., Brown, S., 
Fennell, P. S., Fuss, S., Galindo, A., Hackett, L. A., Hallett, J. P., Herzog, 
H. J., Jackson, G., Kemper, J., Krevor, S., Maitland, G. C., Matuszewski, 
M., Metcalfe, I. S., Petit, C., … Mac Dowell, N. (2018). Carbon capture 
and storage (CCS): The way forward. Energy and Environmental Sci-
ence, 11(5), 1062–1176. Scopus. https://doi.org/10.1039/c7ee02342a
Burnett, K., & Murphy, S. (2014). What place for international trade in 
food sovereignty? The Journal of Peasant Studies, 41(6), 1065–1084. 
https://doi.org/10.1080/03066150.2013.876995

Burniaux, J.-M., & Chateau, J. (2014). Greenhouse gases mitigation 
potential and economic efficiency of phasing-out fossil fuel subsi-
dies. International Economics, 140, 71–88. https://doi.org/10.1016/j.
inteco.2014.05.002

Bury, T. M., Sujith, R. I., Pavithran, I., Scheffer, M., Lenton, T. M., Anand, 
M., & Bauch, C. T. (2021). Deep learning for early warning signals of 
tipping points. Proceedings of the National Academy of Sciences, 
118(39), e2106140118. https://doi.org/10.1073/pnas.2106140118

34



Bustamante, M., Roy, J., Ospina, D., Achakulwisut, P., Aggarwal, A., 
Bastos, A., Broadgate, W., Canadell, J., Carr, E., Chen, D., Cleugh, H., 
Ebi, K., Edwards, C., Farbotko, C., Fernández-Martínez, M., Frolicher, 
T., Fuss, S., Geden, O., Gruber, N., … Zscheischler, J. (2023). Ten New 
Insights in Climate Science 2023/2024. Global Sustainability Journal. 
Calisto Friant, M., Vermeulen, W. J. V., & Salomone, R. (2020). A typol-
ogy of circular economy discourses: Navigating the diverse visions of 
a contested paradigm. Resources, Conservation and Recycling, 161, 
104917. https://doi.org/10.1016/ j.resconrec.2020.104917

Campos-Silva, J. V., Peres, C. A., Hawes, J. E., Haugaasen, T., Freitas, 
C. T., Ladle, R. J., & Lopes, P. F. M. (2021). Sustainable-use protected 
areas catalyze enhanced livelihoods in rural Amazonia. Proceedings 
of the National Academy of Sciences, 118(40), e2105480118. https://
doi.org/10.1073/pnas.2105480118

Cattaneo, A., Federighi, G., & Vaz, S. (2021). The environmental impact 
of reducing food loss and waste: A critical assessment. Food Policy, 
98, 101890. https://doi.org/10.1016/ j.foodpol.2020.101890
Chapron, G., Epstein, Y., Trouwborst, A., & López-Bao, J. V. (2017). 
Bolster legal boundaries to stay within planetary boundaries. Nature 
Ecology & Evolution, 1(3), Article 3. https://doi.org/10.1038/s41559-
017-0086

Chester, M., Underwood, B. S., Allenby, B., Garcia, M., Samaras, C., 
Markolf, S., Sanders, K., Preston, B., & Miller, T. R. (2021). Infrastructure 
resilience to navigate increasingly uncertain and complex conditions 
in the Anthropocene. Npj Urban Sustainability, 1(1), Article 1. https://
doi.org/10.1038/s42949-021-00016-y

Chien, S. H., Prochnow, L. I., & Cantarella, H. (2009). Chapter 8 Recent 
Developments of Fertilizer Production and Use to Improve Nutri-
ent Efficiency and Minimize Environmental Impacts. In Advances 
in Agronomy (Vol. 102, pp. 267–322). Academic Press. https://doi.
org/10.1016/S0065-2113(09)01008-6

Chilvers, J., & Kearnes, M. (2016). Remaking participation: Science, 
environment and emergent publics (p. 296). Scopus. https://doi.
org/10.4324/9780203797693

Circle Economy. (n.d.). Labour Market Impacts of the Circular Econo-
my. Circle Economy. (2023). The Circularity Gap Report 2023. Circle 
Economy. https://www.circularity-gap.world/2023

CIRIEC. (2017). Recent evolutions of the Social Economy in the 
European Union. European Economic and Social Committee. https://
www.eesc.europa.eu/sites/ default/files/files/qe-04-17-875-en-n.pdf

Cosbey, A., Droege, S., Fischer, C., & Munnings, C. (2019). Developing 
Guidance for Implementing Border Carbon Adjustments: Lessons, 
Cautions, and Research Needs from the Literature. Review of 
Environmental Economics and Policy, 13(1), 3–22. Scopus. https://doi.
org/10.1093/reep/rey020

Costanza, R., Hart, M., Posner, S., & Talberth, J. (2009). Beyond GDP: 
The Need for New Measures of Progress.

Cowie, R. H., Bouchet, P., & Fontaine, B. (2022). The Sixth Mass 
Extinction: Fact, fiction or speculation? Biological Reviews, 97(2), 
640–663. https://doi.org/10.1111/brv.12816

Creutzig, F., Roy, J., Lamb, W. F., Azevedo, I. M. L., Bruine de Bruin, W., 
Dalkmann, H., Edelenbosch, O. Y., Geels, F. W., Grubler, A., Hepburn, 

C., Hertwich, E. G., Khosla, R., Mattauch, L., Minx, J. C., Ramakrish-
nan, A., Rao, N. D., Steinberger, J. K., Tavoni, M., Ürge-Vorsatz, D., & 
Weber, E. U. (2018). Towards demand-side solutions for mitigating 
climate change. Nature Climate Change, 8(4), Article 4. https://doi.
org/10.1038/ s41558-018-0121-1

Crippa, M., Solazzo, E., Guizzardi, D., Monforti-Ferrario, F., Tubiello, F. 
N., & Leip, A. (2021). Food systems are responsible for a third of global 
anthropogenic GHG emissions. Nature Food, 2(3), 198–209. Scopus. 
https://doi.org/10.1038/s43016-021-00225-9

Dai, A. (2011). Drought under global warming: A review. WIREs Climate 
Change, 2(1), 45–65. https://doi.org/10.1002/wcc.81
Dasgupta, P. (2021). The economics of biodiversity: The Dasgupta 
review: full report (Updated: 18 February 2021). HM Treasury.

Davis, K. F., Chhatre, A., Rao, N. D., Singh, D., Ghosh-Jerath, S., Mridul, 
A., Poblete-Cazenave, M., Pradhan, N., & DeFries, R. (2019). Assessing 
the sustainability of post-Green Revolution cereals in India. Proceed-
ings of the National Academy of Sciences, 116(50), 25034–25041. 
https://doi.org/10.1073/pnas.1910935116

Davis, K. F., Rulli, M. C., Seveso, A., & D’Odorico, P. (2017). Increased 
food production and reduced water use through optimized crop 
distribution. Nature Geoscience, 10(12), 919–924. https://doi.
org/10.1038/s41561-017-0004-5

Dewick, P., Bengtsson, M., Cohen, M. J., Sarkis, J., & Schröder, P. 
(2020). Circular economy finance: Clear winner or risky proposition? 
Journal of Industrial Ecology, 24(6), 1192–1200. https://doi.org/10.1111/
jiec.13025

Dhankher, O. P., & Foyer, C. H. (2018). Climate resilient crops for im-
proving global food security and safety. Plant Cell and Environment, 
41(5), 877–884. Scopus. https://doi.org/10.1111/ pce.13207

Di Gregorio, M., Fatorelli, L., Paavola, J., Locatelli, B., Pramova, E., 
Nurrochmat, D. R., May, P. H., Brockhaus, M., Sari, I. M., & Kusumadewi, 
S. D. (2019). Multi-level governance and power in climate change 
policy networks. Global Environmental Change, 54, 64–77. https://doi.
org/10.1016/j.gloenvcha.2018.10.003

DPPA. (2022). Weathering Two Storms: Gender and Climate in Peace 
and Security [Practice Note]. DPPA.

Du Toit, L. du, & Kotzé, L. J. (2022). Reimagining international environ-
mental law for the Anthropocene: An earth system law perspective. 
https://doi.org/10.1016/ j.esg.2022.100132

Dudley, N., & Alexander, S. (2017). Agriculture and biodiversity: A 
review. Biodiversity, 18(2–3), 45–49. https://doi.org/10.1080/1488838
6.2017.1351892

Dupont, C., & Skjold, A. (2022). Coordination Conundrum in the Unit-
ed Nations Development System: Solutions from Self-Managed Or-
ganizations. Global Perspectives, 3(1), 57083. https://doi.org/10.1525/
gp.2022.57083

Ebenezer-Abiola, R. (2023). Youth-Centered Peacebuilding Frame-
work: Rethinking youth inclusion through a youth-powered approach. 
United States Institute of Peace. https://www.usip.org/publica-
tions/2023/05/youth-centered-peacebuilding-framework

35



Ebi, K. L., Vanos, J., Baldwin, J. W., Bell, J. E., Hondula, D. M., Errett, 
N. A., Hayes, K., Reid, C. E., Saha, S., Spector, J., & Berry, P. (2021). 
Extreme Weather and Climate Change: Population Health and Health 
System Implications. Annual Review of Public Health, 42(1), 293–315. 
https://doi.org/10.1146/annurev-publhealth-012420-105026

Egli, F., Schärer, D., & Steffen, B. (2022). Determinants of fossil fuel 
divestment in European pension funds. Ecological Economics, 191, 
107237. https://doi.org/10.1016/ j.ecolecon.2021.107237

Eker, S., & Wilson, C. (2022). System dynamics of social tipping pro-
cesses [IIASA report]. IIASA. https://pure.iiasa.ac.at/id/eprint/17955/
Ellen MacArthur Foundation. (2021). Universal Circular Economy 
Policy Goals. https://ellenmacarthurfoundation.org/universal-poli-
cy-goals/overview

Espinosa, M. F. (2023). Rethinking Multilateralism and Global Devel-
opment. Global Perspectives, 4(1). Scopus. https://doi.org/10.1525/
gp.2023.72682

Esteves, A. M., Genus, A., Henfrey, T., Penha-Lopes, G., & East, M. 
(2021). Sustainable entrepreneurship and the Sustainable Develop-
ment Goals: Community-led initiatives, the social solidarity economy 
and commons ecologies. Business Strategy and the Environment, 
30(3), 1423–1435. https://doi.org/10.1002/bse.2706

Evans, D. K., Mendez Acosta, A., & Yuan, F. (2023). Girls’ Education 
at Scale. The World Bank Research Observer, lkad002. https://doi.
org/10.1093/wbro/lkad002

Everard, M., Johnston, P., Santillo, D., & Staddon, C. (2020). The role 
of ecosystems in mitigation and management of Covid-19 and other 
zoonoses. Environmental Science & Policy, 111, 7–17. https://doi.
org/10.1016/j.envsci.2020.05.017

FABLE. (2020, December 3). Pathways to Sustainable Land-Use 
and Food Systems. 2020 Report of the FABLE Consortium [Other]. 
International Institute for Applied Systems Analysis (IIASA) and 
Sustainable Development Solutions Network (SDSN). https://doi.
org/10.22022/ESM/12-2020.16896

Fan, L., Aoun, J., & Letimann, J. (2016). Disasters, Conflict and Fragility: 
A Joint Agenda. Global Facility for Disaster Reduction and Recov-
ery. https://www.gfdrr.org/sites/default/ files/publication/Disas-
ters%2C%20Conflict%20%26%20Fragility.pdf

FAO. (2011). The State of Food and Agriculture 2010-2011. Food and 
Agricultural Organization of the United Nations (Rome). https://www.
fao.org/3/i2050e/i2050e00.htm

FAO (Ed.). (2019). Safeguarding against economic slowdowns and 
downturns. FAO.

FAO. (2020). The State of Food and Agriculture 2020. Food and Ag-
riculture Organization of the United Nations. https://doi.org/10.4060/
cb1447en

FAO, A. of B. I. and C. (2021). Public food procurement for sustain-
able food systems and healthy diets—Volume 1. FAO. https://doi.
org/10.4060/cb7960en

Farrell, J. (2016). Corporate funding and ideological polarization 
about climate change. Proceedings of the National Academy of Sci-
ences of the United States of America, 113(1), 92–97. Scopus. https://
doi.org/10.1073/pnas.1509433112

Feola, G. (2015). Societal transformation in response to global 
environmental change: A review of emerging concepts. Ambio, 44(5), 
376–390. https://doi.org/10.1007/s13280- 014-0582-z

Fesenfeld, L., Wicki, M., Sun, Y., & Bernauer, T. (2020). Policy packag-
ing can make food system transformation feasible. Nature Food, 1(3), 
173–182. https://doi.org/10.1038/ s43016-020-0047-4

Florini, A., Sharma, S., & LaForge, G. (2022). Governance for Systemic 
and Transformational Change: Redesigning Governance for the 
Anthropocene. Human Development Report.

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

Footprint Data Foundation, York University Ecological Footprint Initia-
tive, & Global Foot Print Network. (n.d.). Open Data Platform. Footprint 
Network: National Footprint and Biocapacity Accounts, 2022 Edition. 
Retrieved May 17, 2023, from https://data.footprintnetwork.org

Forzieri, G., Bianchi, A., Silva, F. B. e, Marin Herrera, M. A., Leblois, A., 
Lavalle, C., Aerts, J. C. J. H., & Feyen, L. (2018). Escalating impacts 
of climate extremes on critical infrastructures in Europe. Global 
Environmental Change, 48, 97–107. https://doi.org/ 10.1016/j.gloenv-
cha.2017.11.007

Friel, S., Schram, A., & Townsend, B. (2020). The nexus between inter-
national trade, food systems, malnutrition and climate change. Nature 
Food, 1(1), Article 1. https://doi.org/ 10.1038/s43016-019-0014-0

Fuchs, D., Sahakian, M., Gumbert, T., Giulio, A. D., Maniates, 
M., Lorek, S., & Graf, A. (2021). Consumption Corridors: Living 
a Good Life within Sustainable Limits. Routledge. https://doi.
org/10.4324/9780367748746

Garnett, E. E., Balmford, A., Sandbrook, C., Pilling, M. A., & Marteau, 
T. M. (2019). Impact of increasing vegetarian availability on meal 
selection and sales in cafeterias. Proceedings of the National Acad-
emy of Sciences, 116(42), 20923–20929. https://doi.org/10.1073/ 
pnas.1907207116

Gaudin, A. C. M., Tolhurst, T. N., Ker, A. P., Janovicek, K., Tortora, C., 
Martin, R. C., & Deen, W. (2015). Increasing crop diversity mitigates 
weather variations and improves yield stability. PLoS ONE, 10(2). 
Scopus. https://doi.org/10.1371/journal.pone.0113261

Giesekam, J., Norman, J., Garvey, A., & Betts-Davies, S. (2021). 
Science-Based Targets: On Target? Sustainability, 13(4), Article 4. 
https://doi.org/10.3390/su13041657

Gillard, R., Gouldson, A., Paavola, J., & Van Alstine, J. (2016). Transfor-
mational responses to climate change: Beyond a systems perspec-
tive of social change in mitigation and adaptation. Wiley Interdisci-
plinary Reviews: Climate Change, 7(2), 251–265. Scopus. https://doi.
org/10.1002/wcc.384

Gillwald, A., & Partridge, A. (2023, March 8). Gendered Nature of Digi-
tal Inequality: Evidence for policy considerations. Expert Group Meet-
ing of the sixty-seventh session of the Commission on the Status of 
Women. https://www.unwomen.org/sites/default/ files/2022-12/
BP.1_Alison%20Gillwald.pdf

36



Glass, L.-M., & Newig, J. (2019). Governance for achieving the 
Sustainable Development Goals: How important are participation, 
policy coherence, reflexivity, adaptation and democratic institu-
tions? Earth System Governance, 2, 100031. https://doi.org/10.1016/ 
j.esg.2019.100031

Glennie, J., & Huq, S. (2023). Development cooperation for climate 
adaptation (DC4CA): A whole-of-planet approach. UNDESA.
Global Commission on Adaptation. (2019). Adapt now: A global call 
for leadership on climate resilience.

Global Governance Forum. (2023). A Second Charter: Imagining 
a Renewed United Nations. https://globalgovernanceforum.org/
wp-content/uploads/2023/08/SecondCharter_Imagining-Re-
newed-United-Nations.pdf

Global Market Insights. (2023). AI in Education Market Report.
GMSA. (2022). The Mobile Gender Gap Report 2022. https://www.
gsma.com/r/wp-content/ uploads/2022/06/The-Mobile-Gender-
Gap-Report-2022.pdf

Goodman, S., & Baudu, P. (2023). Climate Change as a “Threat 
Multiplier”: Histtory, Uses and the Future of the Concept. Center for 
Climate and Security - Council on Strategic Risks. https://councilon-
strategicrisks.org/wp-content/uploads/ 2023/01/38-CCThreatMul-
tiplier.pdf

Goodwin, S., Olazabal, M., Castro, A. J., & Pascual, U. (2023). Global 
mapping of urban nature-based solutions for climate change adapta-
tion. Nature Sustainability, 1–12. https://doi.org/10.1038/s41893-022-
01036-x

Gore, T. (2021). Carbon Inequality in 2030: Per capita consumption 
emissions and the 1.50C goal. Oxfam International and the Institute 
for European Environmental Policy. https://oxfamilibrary.openrepos-
itory.com/bitstream/handle/10546/621305/bn-carbon-inequality-
2030-051121-en.pdf?sequence=1

GPHC. (2022). The Pandemic Convention We Need Now. Panel for a 
Global Public Health Convention.

Green, J. F. (2021). Does carbon pricing reduce emissions? A review 
of ex-post analyses. Environmental Research Letters, 16(4). Scopus. 
https://doi.org/10.1088/1748-9326/ abdae9

Greve, H., & Lay, J. (2023). “Stepping Down the Ladder”: The Impacts 
of Fossil Fuel Subsidy Removal in a Developing Country. Journal of 
the Association of Environmental and Resource Economists, 10(1), 
121–158. https://doi.org/10.1086/721375

Griffin, P. A., Jaffe, A. M., Lont, D. H., & Dominguez-Faus, R. (2015). 
Science and the stock market: Investors’ recognition of unburnable 
carbon. Energy Economics, 52, 1–12. https://doi.org/10.1016/j.ene-
co.2015.08.028

Gu, B., Zhang, L., Van Dingenen, R., Vieno, M., Van Grinsven, H. J., 
Zhang, X., Zhang, S., Chen, Y., Wang, S., Ren, C., Rao, S., Holland, M., 
Winiwarter, W., Chen, D., Xu, J., & Sutton, M. A. (2021). Abating ammo-
nia is more cost-effective than nitrogen oxides for mitigating PM2.5 
air pollution. Science, 374(6568), 758–762. https://doi.org/10.1126 /
science.abf8623

Gupta, J., Liverman, D., Prodani, K., Aldunce, P., Bai, X., Broadgate, W., 
Ciobanu, D., Gifford, L., Gordon, C., Hurlbert, M., Inoue, C. Y. A., Jacob-
son, L., Kanie, N., Lade, S. J., Lenton, T. M., Obura, D., Okereke, C., Otto, 
I. M., Pereira, L., … Verburg, P. H. (2023). Earth system justice needed 
to identify and live within Earth system boundaries. Nature Sustain-
ability, 1–9. https://doi.org/10.1038/s41893-023-01064-1

Guruparan, K., & Zerk, J. (2021, June 17). Influence of soft law 
grows in international governance. Chatham House – International 
Affairs Think Tank. https://www.chathamhouse.org/2021/06/influ-
ence-soft-law-grows-international-governance

Gusc, J., Bosma, P., Jarka, S., & Biernat-Jarka, A. (2022). The Big 
Data, Artificial Intelligence, and Blockchain in True Cost Accounting 
for Energy Transition in Europe. Energies, 15(3), Article 3. https://doi.
org/10.3390/en15031089

Hagerty, T. (2017). Data for Youth, Peace and Security: A summa-
ry of research findings from the Institute for Economics & Peace. 
Institute for Economics & Peace. https://youth4peace.info/system/
files/2018-04/16.%20TP_Youth%20affected%20by%20violent%20
conflict_IEP.pdf

Haines, J., Du, J. T., & Trevorrow, A. E. (2022). Cultural use of ICT4D 
to promote Indigenous knowledge continuity of Ngarrindjeri stories 
and communal practices. Journal of the Association for Information 
Science and Technology, n/a(n/a). https://doi.org/10.1002/asi.24710

Hall, N., & Persson, Å. (2018). Global climate adaptation governance: 
Why is it not legally binding? European Journal of International Rela-
tions, 24(3), 540–566. https://doi.org/10.1177/1354066117725157

Hanbali, L., Lehtimaki, S., Hannon, E., McNab, C., & Schwalbe, 
N. (2023). Independent monitoring for the pandemic accord: A 
non-negotiable provision. The Lancet, 401(10376), 553. https://doi.
org/10.1016/S0140-6736(23)00126-5

Harring, N., Jönsson, E., Matti, S., Mundaca, G., & Jagers, S. C. 
(2023). Cross-national analysis of attitudes towards fossil fuel 
subsidy removal. Nature Climate Change, 13(3), Article 3. https://doi.
org/10.1038/s41558-023-01597-5

Hasan, F., Marsia, S., Patel, K., Agrawal, P., & Razzak, J. A. (2021). 
Effective Community-Based Interventions for the Prevention and 
Management of Heat-Related Illnesses: A Scoping Review. Interna-
tional Journal of Environmental Research and Public Health, 18(16), 
8362. https://doi.org/10.3390/ijerph18168362

Health Care Without Harm. (2019). Health Care’s Climate Footprint: 
How the Health Sector Contributes To The Global Climate Crisis and 
Opportunities for Action.

Herrero, M., Thornton, P. K., Mason-D’Croz, D., Palmer, J., Bodirsky, B. 
L., Pradhan, P., Barrett, C. B., Benton, T. G., Hall, A., Pikaar, I., Bogard, 
J. R., Bonnett, G. D., Bryan, B. A., Campbell, B. M., Christensen, S., 
Clark, M., Fanzo, J., Godde, C. M., Jarvis, A., … Rockström, J. (2021). 
Articulating the effect of food systems innovation on the Sustainable 
Development Goals. The Lancet Planetary Health, 5(1), e50–e62. 
https://doi.org/10.1016/S2542-5196(20)30277-1

37



Hertel, T., Elouafi, I., Tanticharoen, M., & Ewert, F. (2023). Diversifica-
tion for Enhanced Food Systems Resilience. In J. von Braun, K. Afsa-
na, L. O. Fresco, & M. H. A. Hassan (Eds.), Science and Innovations for 
Food Systems Transformation (pp. 207–215). Springer International 
Publishing. https://doi.org/10.1007/978-3-031-15703-5_11

Hickel, J., & Kallis, G. (2020). Is Green Growth Possible? New Political 
Economy, 25(4), 469–486. https://doi.org/10.1080/13563467.2019.1
598964

Hirsch Ballin, E., Dijstelbloem, H., & de Goede, P. (2020). The Exten-
sion of the Concept of Security. In E. Hirsch Ballin, H. Dijstelbloem, & 
P. de Goede (Eds.), Security in an Interconnected World: A Strategic 
Vision for Defence Policy (pp. 13–39). Springer International Publish-
ing. https://doi.org/10.1007/978-3-030-37606-2_2

Hofstetter, J. S., De Marchi, V., Sarkis, J., Govindan, K., Klassen, R., 
Ometto, A. R., Spraul, K. S., Bocken, N., Ashton, W. S., Sharma, S., 
Jaeger-Erben, M., Jensen, C., Dewick, P., Schröder, P., Sinkovics, 
N., Ibrahim, S. E., Fiske, L., Goerzen, A., & Vazquez-Brust, D. (2021). 
From Sustainable Global Value Chains to Circular Economy—Dif-
ferent Silos, Different Perspectives, but Many Opportunities to Build 
Bridges. Circular Economy and Sustainability, 1(1), 21–47. https://doi.
org/10.1007/s43615-021-00015-2

Horton, P. (2017). We need radical change in how we produce 
and consume food. Food Security, 9(6), 1323–1327. https://doi.
org/10.1007/s12571-017-0740-9

Horton, P., Banwart, S. A., Brockington, D., Brown, G. W., Bruce, R., 
Cameron, D., Holdsworth, M., Lenny Koh, S. C., Ton, J., & Jackson, P. 
(2017). An agenda for integrated system-wide interdisciplinary agri-
food research. Food Security, 9(2), 195–210. https://doi.org/10.1007/
s12571-017-0648-4

Hsu, Y.-C., Huang, T.-H. ‘Kenneth,’ Verma, H., Mauri, A., Nourbakhsh, I., 
& Bozzon, A. (2022). Empowering local communities using artifi-
cial intelligence. Patterns, 3(3), 100449. https://doi.org/10.1016/j.
patter.2022.100449

Humpenöder, F., Popp, A., Bodirsky, B. L., Weindl, I., Biewald, A., Lot-
ze-Campen, H., Dietrich, J. P., Klein, D., Kreidenweis, U., Müller, C., Ro-
linski, S., & Stevanovic, M. (2018). Large-scale bioenergy production: 
How to resolve sustainability trade-offs? Environmental Research 
Letters, 13(2). Scopus. https://doi.org/10.1088/ 1748-9326/aa9e3b
IEA. (2022). Renewables 2022. https://www.iea.org/reports/renew-
ables-2022

International Resource Panel. (2019). Global Resources Outlook 
2019: Natural Resources For The Future We Want. United Nations 
Environment Programme. https://www.resourcepanel.org/reports/
global-resources-outlook

IPBES. (2019). Summary for policymakers of the global assessment 
report on biodiversity and ecosystem services. Zenodo. https://doi.
org/10.5281/zenodo.3553579

IPBES. (2022). Summary for policymakers of the methodological 
assessment of the diverse values and valuation of nature of the 
Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services (IPBES) (1.2). Zenodo. https://doi.org/10.5281/ 
ZENODO.6522392

IPCC. (2021). Climate Change 2021: The Physical Science Basis. 
Contribution of Working Group I to the Sixth Assessment Report of 
the Intergovernmental Panel on Climate Change. IPCC. https://www.
ipcc.ch/report/ar6/wg1/

IPCC. (2022). Climate Change 2022: Mitigation of Climate Change. 
Contribution of Working Group III to the Sixth Assessment Re-
port of the Intergovernmental Panel on Climate Change. doi.
org/10.1017/9781009157926

IPCC. (2023). Synthesis Report of the IPCC Sixth Assessment 
Report (AR6). Intergovernmental Panel on Climate Change. https://
www.ipcc.ch/report/sixth-assessment-report-cycle/

IPU. (2022). Global Parliamentary Report 2022. Inter-Parlia-
mentary Union. https://www.ipu.org/resources/publications/re-
ports/2022-03/global-parliamentary-report-2022

ITU, & World Bank. (2020). Digital Regulation Handbook. International 
Telecommunication Union and The World Bank. https://www.itu.int/
dms_pub/itu-d/opb/pref/D-PREF-TRH.1-2020-PDF-E.pdf

Jeff Rubin. (2016). The Carbon Bubble. Penguin Random House. 
https://www.penguinrandomhouse.com/books/240901/the-car-
bon-bubble-by-jeff-rubin/

Juste Ruiz, J. (2020). The process towards a Global Pact for the 
Environment at the United Nations: From legal ambition to politi-
cal dilution. Review of European, Comparative and International 
Environmental Law, 29(3), 479–490. Scopus. https://doi.org/10.1111/ 
reel.12331

Kabisch, N., Frantzeskaki, N., Pauleit, S., Naumann, S., Davis, M., 
Artmann, M., Haase, D., Knapp, S., Korn, H., Stadler, J., Zaunberger, 
K., & Bonn, A. (2016). Nature-based solutions to climate change 
mitigation and adaptation in urban areas: Perspectives on indicators, 
knowledge gaps, barriers, and opportunities for action. Ecology and 
Society, 21(2). https://www.jstor.org/stable/26270403

Kahne, J., & Bowyer, B. (2017). Educating for Democracy in a Partisan 
Age: Confronting the Challenges of Motivated Reasoning and 
Misinformation. American Educational Research Journal, 54(1), 3–34. 
https://doi.org/10.3102/0002831216679817

Kalimeris, P., Bithas, K., Richardson, C., & Nijkamp, P. (2020). Hid-
den linkages between resources and economy: A “Beyond-GDP” 
approach using alternative welfare indicators. Ecological Economics, 
169, 106508. https://doi.org/10.1016/j.ecolecon.2019.106508

Kallis, G., Stephanides, P., Bailey, E., Devine-Wright, P., Chalvatzis, K., & 
Bailey, I. (2021). The challenges of engaging island communities: Les-
sons on renewable energy from a review of 17 case studies. Energy 
Research and Social Science, 81. Scopus. https://doi.org/ 10.1016/j.
erss.2021.102257

Karlsson, M., Alfredsson, E., & Westling, N. (2020). Climate policy 
co-benefits: A review. Climate Policy, 20(3), 292–316. Scopus. https://
doi.org/10.1080/14693062. 2020.1724070

Kavlak, G., McNerney, J., & Trancik, J. E. (2018). Evaluating the 
causes of cost reduction in photovoltaic modules. Energy Policy, 123, 
700–710. Scopus. https://doi.org/10.1016/ j.enpol.2018.08.015

38



Kennedy, B., Tyson, A., & Funk, C. (2022). Americans’ Trust in Scien-
tists, Other Groups Declines. Pew Research Center. https://www.
pewresearch.org/science/2022/02/15/ americans-trust-in-scien-
tists-other-groups-declines/

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

Klenert, D., Mattauch, L., Combet, E., Edenhofer, O., Hepburn, 
C., Rafaty, R., & Stern, N. (2018). Making carbon pricing work for 
citizens. Nature Climate Change, 8(8), 669–677. Scopus. https://doi.
org/10.1038/s41558-018-0201-2

Klenk, N., Fiume, A., Meehan, K., & Gibbes, C. (2017). Local knowledge 
in climate adaptation research: Moving knowledge frameworks from 
extraction to co-production. WIREs Climate Change, 8(5), e475. 
https://doi.org/10.1002/wcc.475

Kotzé, L. J., & Kim, R. E. (2022). Towards planetary nexus governance 
in the Anthropocene: An earth system law perspective. Global Policy, 
13(S3), 86–97. https://doi.org/10.1111/1758 -5899.13149

Kowarsch, M., Garard, J., Riousset, P., Lenzi, D., Dorsch, M. J., Knopf, 
B., Harrs, J.-A., & Edenhofer, O. (2016). Scientific assessments to 
facilitate deliberative policy learning. Palgrave Communications, 2(1), 
Article 1. https://doi.org/10.1057/palcomms.2016.92

Kumar, P., Debele, S. E., Sahani, J., Rawat, N., Marti-Cardona, B., Alfieri, 
S. M., Basu, B., Basu, A. S., Bowyer, P., Charizopoulos, N., Jaakko, J., 
Loupis, M., Menenti, M., Mickovski, S. B., Pfeiffer, J., Pilla, F., Pröll, J., Pul-
virenti, B., Rutzinger, M., … Zieher, T. (2021). An overview of monitoring 
methods for assessing the performance of nature-based solutions 
against natural hazards. Earth-Science Reviews, 217, 103603. https://
doi.org/ 10.1016/j.earscirev.2021.103603

Kwok, A. G., & Rajkovich, N. B. (2010). Addressing climate change in 
comfort standards. Building and Environment, 45(1), 18–22. Scopus. 
https://doi.org/10.1016/j.buildenv. 2009.02.005

LaCanne, C. E., & Lundgren, J. G. (2018). Regenerative agriculture: 
Merging farming and natural resource conservation profitably. PeerJ, 
6, e4428. https://doi.org/10.7717/ peerj.4428

Lal, R. (2020). Regenerative agriculture for food and climate. Journal 
of Soil and Water Conservation, 75(5), 123A-124A. https://doi.
org/10.2489/jswc.2020.0620A

Lal, R., Smith, P., Jungkunst, H. F., Mitsch, W. J., Lehmann, J., Ramach-
andran Nair, P. K., McBratney, A. B., De Moraes Sá, J. C., Schneider, J., 
Zinn, Y. L., Skorupa, A. L. A., Zhang, H.-L., Minasny, B., Srinivasrao, C., & 
Ravindranath, N. H. (2018). The carbon sequestration potential of ter-
restrial ecosystems. Journal of Soil and Water Conservation, 73(6), 
145A-152A. Scopus. https://doi.org/10.2489/jswc.73.6.145A

Lamb, W. F., & Minx, J. C. (2020). The political economy of national 
climate policy: Architectures of constraint and a typology of coun-
tries. Energy Research and Social Science, 64. Scopus. https://doi.
org/10.1016/j.erss.2020.101429

Larch, M., & Wanner, J. (2017). Carbon tariffs: An analysis of the trade, 
welfare, and emission effects. Journal of International Economics, 
109, 195–213. Scopus. https://doi.org/ 10.1016/j.jinteco.2017.09.003

Laurance, W. F., Sayer, J., & Cassman, K. G. (2014). Agricultural expan-
sion and its impacts on tropical nature. Trends in Ecology and Evolu-
tion, 29(2), 107–116. Scopus. https://doi.org/10.1016/j.tree.2013.12.001

Leadley, P., Gonzalez, A., Obura, D., Krug, C. B., Londoño-Murcia, M. 
C., Millette, K. L., Radulovici, A., Rankovic, A., Shannon, L. J., Archer, 
E., Armah, F. A., Bax, N., Chaudhari, K., Costello, M. J., Dávalos, L. 
M., Roque, F. de O., DeClerck, F., Dee, L. E., Essl, F., … Xu, J. (2022). 
Achieving global biodiversity goals by 2050 requires urgent and 
integrated actions. One Earth, 5(6), 597–603. https://doi.org/10.1016/ 
j.oneear.2022.05.009

Lenton, T. M. (2020). Tipping positive change. Philosophical 
Transactions of the Royal Society B: Biological Sciences, 375(1794), 
20190123. https://doi.org/10.1098/rstb.2019.0123

Lim, S. S., & Tan, K. R. (2020). Front liners fighting fake news: Global 
perspectives on mobilising young people as media literacy advo-
cates. Journal of Children and Media, 14(4), 529–535. https://doi.org/1
0.1080/17482798.2020.1827817

Lin, B. B. (2011). Resilience in Agriculture through Crop Diversification: 
Adaptive Management for Environmental Change. BioScience, 61(3), 
183–193. https://doi.org/10.1525/ bio.2011.61.3.4

Loorbach, D., Wittmayer, J., Avelino, F., von Wirth, T., & Frantzeskaki, N. 
(2020). Transformative innovation and translocal diffusion. Environ-
mental Innovation and Societal Transitions, 35, 251–260. Scopus. 
https://doi.org/10.1016/j.eist.2020.01.009

Ludemann, C. I., Gruere, A., Heffer, P., & Dobermann, A. (2022). Global 
data on fertilizer use by crop and by country. Scientific Data, 9(1), 
Article 1. https://doi.org/10.1038/ s41597-022-01592-z

Luo, Z., Zhang, Y., Chen, W., Van Damme, M., Coheur, P.-F., & Clarisse, 
L. (2022). Estimating global ammonia (NH3) emissions based on IASI 
observations from 2008 to 2018. Atmospheric Chemistry and Phys-
ics, 22(15), 10375–10388. https://doi.org/10.5194/acp-22-10375-2022

Luu, T., & Rausch, C. (2017). Inclusive Peace Processes Are Key to 
Ending Violent Conflict. United States Institute of Peace. https://
www.usip.org/publications/2017/05/inclusive-peace-process-
es-are-key-ending-violent-conflict

Ma, R., Li, K., Guo, Y., Zhang, B., Zhao, X., Linder, S., Guan, C., Chen, 
G., Gan, Y., & Meng, J. (2021). Mitigation potential of global ammonia 
emissions and related health impacts in the trade network. Nature 
Communications, 12(1), Article 1. https://doi.org/10.1038/ s41467-021-
25854-3

Mace, G. M., Barrett, M., Burgess, N. D., Cornell, S. E., Freeman, R., 
Grooten, M., & Purvis, A. (2018). Aiming higher to bend the curve of 
biodiversity loss. Nature Sustainability, 1(9), 448–451. https://doi.
org/10.1038/s41893-018-0130-0

Maitre-Ekern, E., & Dalhammar, C. (2016). Regulating Planned 
Obsolescence: A Review of Legal Approaches to Increase Product 
Durability and Reparability in Europe. Review of European, Compar-
ative & International Environmental Law, 25(3), 378–394. https://doi.
org/10.1111/reel.12182

39



Malala Fund. (2021). A greener, fairer future: Why leaders need to 
invest in climate and girls’ education. Malala Fund. https://assets.
ctfassets.net/0oan5gk9rgbh/ OFgutQPKIFoi5lfY2iwFC/6b2fffd-
2c893ebdebee60f93be814299/MalalaFund_GirlsEducation_Clima-
teReport.pdf

Mariscal, J., Mayne, G., Aneja, U., & Sorgner, A. (2019). Bridging the 
Gender Digital Gap. Economics, 13(1). https://doi.org/10.5018/eco-
nomics-ejournal.ja.2019-9

Markkanen, S., & Anger-Kraavi, A. (2019). Social impacts of climate 
change mitigation policies and their implications for inequality. Cli-
mate Policy, 19(7), 827–844. Scopus. https://doi.org/10.1080/146930
62.2019.1596873

Martin, M. A., Boakye, E. A., Boyd, E., Broadgate, W., Bustamante, M., 
Canadell, J. G., Carr, E. R., Chu, E. K., Cleugh, H., Csevár, S., Daoudy, 
M., Bremond, A. de, Dhimal, M., Ebi, K. L., Edwards, C., Fuss, S., 
Girardin, M. P., Glavovic, B., Hebden, S., … Zhao, Z. J. (2022). Ten new 
insights in climate science 2022. Global Sustainability, 5, e20. https://
doi.org/10.1017/sus.2022.17

Matz-Lück, N., & Christiansen, L. (2020). UNGA as the Anchor: Global 
Environmental Conferencing. Environmental Policy & Law, 50(6), 
519–530. https://doi.org/10.3233/ EPL-209007

Maxwell, D., Khalif, A., Hailey, P., & Checchi, F. (2020). Viewpoint: 
Determining famine: Multi-dimensional analysis for the twenty-first 
century. Food Policy, 92, 101832. https://doi.org/10.1016/j.food-
pol.2020.101832

McDermott, C. L., Montana, J., Bennett, A., Gueiros, C., Hamilton, R., 
Hirons, M., Maguire-Rajpaul, V. A., Parry, E., & Picot, L. (2022). Trans-
forming land use governance: Global targets without equity miss the 
mark. Environmental Policy and Governance. Scopus. https://doi.
org/10.1002/eet.2027

McEntire, D. A. (2021). Disaster Response and Recovery: Strategies 
and Tactics for Resilience.

Mehta, S., & Erickson, K. (2022). Can online political targeting be 
rendered transparent? Prospects for campaign oversight using the 
Facebook Ad Library. Internet Policy Review, 11(1). https://policyre-
view.info/articles/analysis/can-online-political-targeting-be-ren-
dered-transparent-prospects-campaign

Melino, V., & Tester, M. (2023). Salt-Tolerant Crops: Time to 
Deliver. Annual Review of Plant Biology, 74(1), annurev-ar-
plant-061422-104322. https://doi.org/10.1146/annurev-arplant- 
061422-104322

Meuleman, L., & Niestroy, I. (2015). Common But Differentiated 
Governance: A Metagovernance Approach to Make the SDGs Work. 
Sustainability, 7(9), Article 9. https://doi.org/10.3390/su70912295

Milios, L. (2018). Advancing to a Circular Economy: Three essential 
ingredients for a comprehensive policy mix. Sustainability Science, 
13(3), 861–878. https://doi.org/ 10.1007/s11625-017-0502-9

Milios, L. (2021). Towards a Circular Economy Taxation Framework: 
Expectations and Challenges of Implementation. Circular Economy 
and Sustainability, 1(2), 477–498. https://doi.org/10.1007/s43615-
020-00002-z

Millward-Hopkins, J., Busch, J., Purnell, P., Zwirner, O., Velis, C. A., 
Brown, A., Hahladakis, J., & Iacovidou, E. (2018). Fully integrated 
modelling for sustainability assessment of resource recovery from 
waste. Science of The Total Environment, 612, 613–624. https://doi.
org/10.1016/j.scitotenv.2017.08.211

Mishra, R., Singh, R. K., & Govindan, K. (2022). Barriers to the 
adoption of circular economy practices in Micro, Small and Medium 
Enterprises: Instrument development, measurement and validation. 
Journal of Cleaner Production, 351, 131389. https://doi.org/10.1016/j.
jclepro.2022.131389

Monasterolo, I., & Raberto, M. (2019). The impact of phasing out 
fossil fuel subsidies on the low-carbon transition. Energy Policy, 124, 
355–370. Scopus. https://doi.org/10.1016/ j.enpol.2018.08.051

Monroe, M. C., Plate, R. R., Oxarart, A., Bowers, A., & Chaves, W. 
A. (2019). Identifying effective climate change education strate-
gies: A systematic review of the research. Environmental Educa-
tion Research, 25(6), 791–812. Scopus. https://doi.org/10.1080/ 
13504622.2017.1360842

Mueller, N. D., Gerber, J. S., Johnston, M., Ray, D. K., Ramankutty, N., 
& Foley, J. A. (2012). Closing yield gaps through nutrient and water 
management. Nature, 490(7419), Article 7419. https://doi.org/10.1038/
nature11420

Mulder, N., Albaladejo, M., Mo, M., Olmos, X., Dante, P., & Mirazo, 
P. (2021). International Trade and the Circular Economy in Latin 
America and the Caribbean. United Nations Industrial Development 
Organization.

Murthy, V., & Ramakrishna, S. (2022). A Review on Global E-Waste 
Management: Urban Mining towards a Sustainable Future and Circu-
lar Economy. Sustainability (Switzerland), 14(2). Scopus. https://doi.
org/10.3390/su14020647

Myers, N. (1990). Mass extinctions: What can the past tell us about 
the present and the future? Palaeogeography, Palaeoclimatology, 
Palaeoecology, 82(1–2), 175–185. https://doi.org/ 10.1016/S0031-
0182(12)80031-9

Myers, S. S. (2017). Planetary health: Protecting human health on a 
rapidly changing planet. The Lancet, 390(10114), 2860–2868. https://
doi.org/10.1016/S0140-6736(17)32846-5

Naidoo, C. P. (2020). Relating financial systems to sustainability 
transitions: Challenges, demands and design features. Environmental 
Innovation and Societal Transitions, 36, 270–290. Scopus. https://doi.
org/10.1016/j.eist.2019.10.004

Narassimhan, E., Gallagher, K. S., Koester, S., & Alejo, J. R. (2018). 
Carbon pricing in practice: A review of existing emissions trading 
systems. Climate Policy, 18(8), 967–991. Scopus. https://doi.org/10.10
80/14693062.2018.1467827

Newig, J., Challies, E., Jager, N. W., Kochskaemper, E., & Adzersen, 
A. (2018). The Environmental Performance of Participatory and Col-
laborative Governance: A Framework of Causal Mechanisms. Policy 
Studies Journal, 46(2), 269–297. https://doi.org/10.1111/psj.12209

40



Njuki, J., Eissler, S., Malapit, H., Meinzen-Dick, R., Bryan, E., & Qui-
sumbing, A. (2023). A Review of Evidence on Gender Equality, Wom-
en’s Empowerment, and Food Systems. In J. von Braun, K. Afsana, 
L. O. Fresco, & M. H. A. Hassan (Eds.), Science and Innovations for 
Food Systems Transformation (pp. 165–189). Springer International 
Publishing. https://doi.org/10.1007/978-3-031-15703-5_9

Norton, B. A., Coutts, A. M., Livesley, S. J., Harris, R. J., Hunter, A. M., 
& Williams, N. S. G. (2015). Planning for cooler cities: A framework to 
prioritise green infrastructure to mitigate high temperatures in urban 
landscapes. Landscape and Urban Planning, 134, 127–138. Scopus. 
https://doi.org/10.1016/j.landurbplan.2014.10.018

Nykvist, B., & Maltais, A. (2022). Too risky – The role of finance as a 
driver of sustainability transitions. Environmental Innovation and Soci-
etal Transitions, 42, 219–231. https://doi.org/10.1016/j.eist.2022.01.001

Obura, D. (2023). The Kunming-Montreal Global Biodiversity Frame-
work: Business as usual or a turning point? One Earth, 6(2), 77–80. 
https://doi.org/10.1016/j.oneear.2023.01.013

Obura, D. O., DeClerck, F., Verburg, P. H., Gupta, J., Abrams, J. F., Bai, 
X., Bunn, S., Ebi, K. L., Gifford, L., Gordon, C., Jacobson, L., Lenton, T. 
M., Liverman, D., Mohamed, A., Prodani, K., Rocha, J. C., Rockström, 
J., Sakschewski, B., Stewart-Koster, B., … Zimm, C. (2023). Achieving 
a nature- and people-positive future. One Earth, 6(2), 105–117. https://
doi.org/10.1016/j.oneear.2022.11.013

OECD. (2001). Understanding the Digital Divide. https://www.oecd.
org/sti/1888451.pdf

OECD. (2018a). Bridging the Digital Gender Divide: Include, Upskill, 
Innovate. https://www.oecd.org/digital/bridging-the-digital-gen-
der-divide.pdf

OECD. (2018b). Opportunities for All: A Framework for Policy Action 
on Inclusive Growth. OECD. https://doi.org/10.1787/9789264301665-
en

OECD. (2019). Regulatory Effectiveness in the era of digitalisa-
tion. OECD. https://legalinstruments.oecd.org/en/instruments/
OECD-LEGAL-0487

OECD. (2020). Digital Transformation and the Futures of Civic 
Space to 2030. OECD. https://www.oecd-ilibrary.org/doc-
server/79b34d37-en.pdf?expires=1683310922&id=id&accname=gu
est&checksum=7DBFD32EBD4F65CCEB1C1D1BC076E73F

OECD. (2021). OECD Digital Education Outlook 2021: Pushing the 
frontiers with Artifical Intelligence, Blockchain and Robots. OECD. 
https://doi.org/10.1787/589b283f-en

OECD. (2022a). Going Digital to Advance Data Governance for 
Growth and Well-being. OECD. https://doi.org/10.1787/e3d783b0-en

OECD. (2022b). How fragile contexts affect the well-being and 
potential of women and girls. OECD Development Co-operation 
Directorate.

OECD. (2023a). OECD SME and Entrepreneurship Outlook 2023. 
OECD. https://doi.org/ 10.1787/342b8564-en

OECD. (2023b). Policy Guide on Legal Frameworks for the Social and 
Solidarity Economy. Local Economic and Employment Development 
(LEED). https://www.oecd.org/ publications/policy-guide-on-legal-
frameworks-for-the-social-and-solidarity-economy-9c228f62-en.
htm

Ohlendorf, N., Jakob, M., Minx, J. C., Schröder, C., & Steckel, J. C. 
(2021). Distributional Impacts of Carbon Pricing: A Meta-Analysis. 
Environmental and Resource Economics, 78(1), 1–42. Scopus. https://
doi.org/10.1007/s10640-020-00521-1

Opitz-Stapleton, S., Nadin, R., Kellett, J., Calderone, M., Quevedo, A., 
Peters, K., & Mayhew, L. (2019). Risk-informed development. https://
cdn.odi.org/media/documents/12711.pdf

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., Vuuren, D. P. van, & Schellnhuber, H. J. (2020). 
Social tipping dynamics for stabilizing Earth’s climate by 2050. Pro-
ceedings of the National Academy of Sciences, 117(5), 2354–2365. 
https://doi.org/10.1073/pnas.1900577117

Paic, A. (2021). Open Science—Enabling Discovery in the Digital Age. 
https://goingdigital. oecd.org/data/notes/No13_ToolkitNote_Open-
Science.pdf

Panteli, M., & Mancarella, P. (2015). Influence of extreme weather and 
climate change on the resilience of power systems: Impacts and 
possible mitigation strategies. Electric Power Systems Research, 127, 
259–270. https://doi.org/10.1016/j.epsr.2015.06.012

Paris, B., Vandorou, F., Balafoutis, A. T., Vaiopoulos, K., Kyriakarakos, 
G., Manolakos, D., & Papadakis, G. (2022). Energy use in open-field 
agriculture in the EU: A critical review recommending energy efficien-
cy measures and renewable energy sources adoption. Renewable 
and Sustainable Energy Reviews, 158, 112098. https://doi.org/10.1016/ 
j.rser.2022.112098

Parrique, T., Barth, J., Briens, F., Kerschner, C., Kraus-Polk, A., 
Kuokkanen, A., & Spangenberg, J. H. (2019). Decoupling Debunked: 
Evidence and arguments against green growth as a sole strategy for 
sustainability. European Environmental Bureau. eeb.org/decoupling- 
debunked

Patel, R. (2009). Food sovereignty. The Journal of Peasant Studies, 
36(3), 663–706. https://doi.org/10.1080/03066150903143079
Peng, Y., Wei, Y., & Bai, X. (2019). Scaling urban sustainability exper-
iments: Contextualization as an innovation. Journal of Cleaner Pro-
duction, 227, 302–312. https://doi.org/10.1016/ j.jclepro.2019.04.061

Philipp-Muller, A., Lee, S. W. S., & Petty, R. E. (2022). Why are people 
antiscience, and what can we do about it? Proceedings of the 
National Academy of Sciences, 119(30), e2120755119. https://doi.
org/10.1073/pnas.2120755119

Plautz, J. (2018). Piercing the haze. Science, 361(6407), 1060–1063. 
https://doi.org/10.1126/ science.361.6407.1060

Poff, N. L., Brown, C. M., Grantham, T. E., Matthews, J. H., Palmer, M. A., 
Spence, C. M., Wilby, R. L., Haasnoot, M., Mendoza, G. F., Dominique, 
K. C., & Baeza, A. (2016). Sustainable water management under future 
uncertainty with eco-engineering decision scaling. Nature Climate 
Change, 6(1), 25–34. Scopus. https://doi.org/10.1038/nclimate2765

41



Ponisio, L. C., M’gonigle, L. K., Mace, K. C., Palomino, J., Valpine, P. 
D., & Kremen, C. (2015). Diversification practices reduce organic 
to conventional yield gap. Proceedings of the Royal Society B: 
Biological Sciences, 282(1799). Scopus. https://doi.org/10.1098/ 
rspb.2014.1396

Poore, J., & Nemecek, T. (2018). Reducing food’s environmental 
impacts through producers and consumers. Science, 360(6392), 
987–992. Scopus. https://doi.org/10.1126/science.aaq0216

Pörtner, L. M., Lambrecht, N., Springmann, M., Bodirsky, B. L., Gaupp, 
F., Freund, F., Lotze-Campen, H., & Gabrysch, S. (2022). We need 
a food system transformation—In the face of the Russia-Ukraine 
war, now more than ever. One Earth, 5(5), 470–472. https://doi.
org/10.1016/j.oneear.2022.04.004

Quatrini, S. (2021). Challenges and opportunities to scale up sustain-
able finance after the COVID-19 crisis: Lessons and promising inno-
vations from science and practice. Ecosystem Services, 48, 101240. 
https://doi.org/10.1016/j.ecoser.2020.101240

Quesada, P. (2023, August 23). CARICOM’s 50th Anniversary gift to 
its citizens: Freedom of movement, a step towards closer integration. 
https://rosanjose.iom.int/en/news/ caricoms-50th-anniversa-
ry-gift-its-citizens-freedom-movement-step-towards-closer-inte-
gration

Quinton, J. N., Govers, G., Van Oost, K., & Bardgett, R. D. (2010). The 
impact of agricultural soil erosion on biogeochemical cycling. Nature 
Geoscience, 3(5), Article 5. https://doi.org/ 10.1038/ngeo838

Reise, J., Siemons, A., Böttcher, H., Herold, A., Urrutia, C., Schneider, 
L., Iwaszuk, E., McDonald, H., Frelih-Larsen, A., Duin, L., Davis, M., Duin, 
L., & Davis, M. (2022). Nature-based solutions and global climate 
protection. Umweltbundesamt. https://www.umweltbundesamt.de/
en/publikationen/nature-based-solutions-global-climate-protection

Rentschler, J., & Bazilian, M. (2017). Reforming fossil fuel subsidies: 
Drivers, barriers and the state of progress. Climate Policy, 17(7), 
891–914. https://doi.org/10.1080/14693062. 2016.1169393

Reyers, B., Moore, M.-L., Haider, L. J., & Schlüter, M. (2022). The 
contributions of resilience to reshaping sustainable development. 
Nature Sustainability, 5(8), 657–664. https://doi.org/10.1038/s41893-
022-00889-6

Richards, J., Świeboda, H., & Gębska, M. (2022). Introduction to the 
Special Issue section: Challenges for the state and international 
security – the current state and prognosis for the future. Security and 
Defence Quarterly, 37(1), 1–3. https://doi.org/10.35467/sdq/ 147537

Rissman, J., Bataille, C., Masanet, E., Aden, N., Morrow, W. R., Zhou, 
N., Elliott, N., Dell, R., Heeren, N., Huckestein, B., Cresko, J., Miller, S. 
A., Roy, J., Fennell, P., Cremmins, B., Koch Blank, T., Hone, D., Williams, 
E. D., de la Rue du Can, S., … Helseth, J. (2020). Technologies and 
policies to decarbonize global industry: Review and assessment of 
mitigation drivers through 2070. Applied Energy, 266, 114848. https://
doi.org/10.1016/j.apenergy.2020.114848

Ritchie, J., & Dowlatabadi, H. (2015). Divest from the Carbon Bubble? 
Reviewing the Implications and Limitations of Fossil Fuel Divestment 
for Institutional Investors. Review of Economics & Finance, 5, 59–80.

Rizos, V., Behrens, A., Van der Gaast, W., Hofman, E., Ioannou, A., 
Kafyeke, T., Flamos, A., Rinaldi, R., Papadelis, S., Hirschnitz-Garbers, 
M., & Topi, C. (2016). Implementation of Circular Economy Business 
Models by Small and Medium-Sized Enterprises (SMEs): Barriers 
and Enablers. Sustainability, 8(11), Article 11. https://doi.org/10.3390/
su8111212

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

Rockström, J., Gaffney, O., Rogelj, J., Meinshausen, M., Nakicenovic, 
N., & Schellnhuber, H. J. (2017). A roadmap for rapid decarbonization. 
Science, 355(6331), 1269–1271. https://doi.org/10.1126/science.
aah3443

Rockström, J., Gupta, J., Lenton, T. M., Qin, D., Lade, S. J., Abrams, J. 
F., Jacobson, L., Rocha, J. C., Zimm, C., Bai, X., Bala, G., Bringezu, S., 
Broadgate, W., Bunn, S. E., DeClerck, F., Ebi, K. L., Gong, P., Gordon, C., 
Kanie, N., … Winkelmann, R. (2021). Identifying a Safe and Just Corri-
dor for People and the Planet. Earth’s Future, 9(4), e2020EF001866. 
https://doi.org/10.1029/2020EF001866

Rockström, J., Gupta, J., Qin, D., Lade, S. J., Abrams, J. F., Andersen, 
L. S., Armstrong McKay, D. I., Bai, X., Bala, G., Bunn, S. E., Ciobanu, D., 
DeClerck, F., Ebi, K., Gifford, L., Gordon, C., Hasan, S., Kanie, N., Len-
ton, T. M., Loriani, S., … Zhang, X. (2023). Safe and just Earth system 
boundaries. Nature. https://doi.org/10.1038/s41586-023-06083-8

Rockström, J., Steffen, W., Noone, K., Persson, Å., Chapin, F. S., 
Lambin, E. F., Lenton, T. M., Scheffer, M., Folke, C., Schellnhuber, H. 
J., Nykvist, B., de Wit, C. A., Hughes, T., van der Leeuw, S., Rodhe, H., 
Sörlin, S., Snyder, P. K., Costanza, R., Svedin, U., … Foley, J. A. (2009). 
A safe operating space for humanity. Nature, 461(7263), Article 7263. 
https://doi.org/10.1038/461472a

Roe, S., Streck, C., Obersteiner, M., Frank, S., Griscom, B., Drouet, L., 
Fricko, O., Gusti, M., Harris, N., Hasegawa, T., Hausfather, Z., Havlík, 
P., House, J., Nabuurs, G.-J., Popp, A., Sánchez, M. J. S., Sanderman, 
J., Smith, P., Stehfest, E., & Lawrence, D. (2019). Contribution of the 
land sector to a 1.5 °C world. Nature Climate Change, 9(11), 817–828. 
Scopus. https://doi.org/10.1038/s41558-019-0591-9

Rohrig, K., Berkhout, V., Callies, D., Durstewitz, M., Faulstich, S., Hahn, 
B., Jung, M., Pauscher, L., Seibel, A., Shan, M., Siefert, M., Steffen, J., 
Collmann, M., Czichon, S., Dörenkämper, M., Gottschall, J., Lange, B., 
Ruhle, A., Sayer, F., … Wenske, J. (2019). Powering the 21st century by 
wind energy—Options, facts, figures. Applied Physics Reviews, 6(3). 
Scopus. https://doi.org/10.1063/1.5089877

Romanello, M., Napoli, C. D., Drummond, P., Green, C., Kennard, H., 
Lampard, P., Scamman, D., Arnell, N., Ayeb-Karlsson, S., Ford, L. 
B., Belesova, K., Bowen, K., Cai, W., Callaghan, M., Campbell-Len-
drum, D., Chambers, J., Daalen, K. R. van, Dalin, C., Dasandi, N., … 
Costello, A. (2022). The 2022 report of the Lancet Countdown on 
health and climate change: Health at the mercy of fossil fuels. The 
Lancet, 400(10363), 1619–1654. https://doi.org/10.1016/S0140-
6736(22)01540-9

42



Rost, S., Gerten, D., Bondeau, A., Lucht, W., Rohwer, J., & Schaphoff, S. 
(2008). Agricultural green and blue water consumption and its influ-
ence on the global water system. Water Resources Research, 44(9). 
https://doi.org/10.1029/2007WR006331

Rudall, J. (2022). The Natural Remedy for Zoonotic Diseases. 
Yearbook of International Environmental Law, 31(1), 3–23. https://doi.
org/10.1093/yiel/yvab066

Rust, N. A., Ridding, L., Ward, C., Clark, B., Kehoe, L., Dora, M., Whit-
tingham, M. J., McGowan, P., Chaudhary, A., Reynolds, C. J., Trivedy, 
C., & West, N. (2020). How to transition to reduced-meat diets that 
benefit people and the planet. Science of The Total Environment, 718, 
137208. https://doi.org/10.1016/j.scitotenv.2020.137208

Rutkowski, J. E. (2020). INCLUSIVE PACKAGING RECYCLING 
SYSTEMS: IMPROVING SUSTAINABLE WASTE MANAGE-
MENT FOR A CIRCULAR ECONOMY. Detritus, 13, 29. https://doi.
org/10.31025/2611-4135/2020.14037

Sacks, R., Girolami, M., & Brilakis, I. (2020). Building Information 
Modelling, Artificial Intelligence and Construction Tech. Develop-
ments in the Built Environment, 4, 100011. https://doi.org/10.1016/j.
dibe.2020.100011

Samaan, D., Ernst, E., Sánchez Martínez, M., Horne, R., Kühn, S., 
Gomis, R., & International Labour Organization Research Depart-
ment. (2023). World employment and social outlook. Trends 2023 
(1st ed.). ILO. https://doi.org/10.54394/SNCP1637

Santos, B. S., Devereaux, S. G., Gjerde, K., Chand, K., Martinez, 
J., & Crowder, L. B. (2022). The diverse benefits of biodiversity 
conservation in global ocean areas beyond national jurisdiction. 
Frontiers in Marine Science, 9. Scopus. https://doi.org/10.3389/
fmars.2022.1001240

Schroeder, P. (2020). Promoting a Just Transition to an Inclusive 
Circular Economy. Chatham House.

Schroeder, P., Dewick, P., Kusi-Sarpong, S., & Hofstetter, J. S. (2018). 
Circular economy and power relations in global value chains: 
Tensions and trade-offs for lower income countries. Resources, Con-
servation and Recycling, 136, 77–78. Scopus. https://doi.org/10.1016/j.
resconrec.2018.04.003

Schulte, L. A., Dale, B. E., Bozzetto, S., Liebman, M., Souza, G. M., 
Haddad, N., Richard, T. L., Basso, B., Brown, R. C., Hilbert, J. A., & 
Arbuckle, J. G. (2022). Meeting global challenges with regenerative 
agriculture producing food and energy. Nature Sustainability, 5(5), 
Article 5. https://doi.org/10.1038/s41893-021-00827-y

Sciarelli, M., Cosimato, S., Landi, G., & Iandolo, F. (2021). Socially 
responsible investment strategies for the transition towards sustain-
able development: The importance of integrating and communicating 
ESG. The TQM Journal, 33(7), 39–56. https://doi.org/10.1108/TQM-
08-2020-0180

Seddon, N., Smith, A., Smith, P., Key, I., Chausson, A., Girardin, C., 
House, J., Srivastava, S., & Turner, B. (2021). Getting the message right 
on nature-based solutions to climate change. Global Change Biology, 
27(8), 1518–1546. https://doi.org/10.1111/gcb.15513

Seguino, S. (2020). Engendering Macroeconomic Theory and Policy. 
Feminist Economics, 26(2), 27–61. Scopus. https://doi.org/10.1080/13
545701.2019.1609691

Semieniuk, G., Campiglio, E., Mercure, J.-F., Volz, U., & Edwards, N. R. 
(2021). Low-carbon transition risks for finance. Wiley Interdisciplinary 
Reviews: Climate Change, 12(1). Scopus. https://doi.org/10.1002/
wcc.678

Shafiee-Jood, M., & Cai, X. (2016). Reducing Food Loss and Waste to 
Enhance Food Security and Environmental Sustainability. Envi-
ronmental Science & Technology, 50(16), 8432–8443. https://doi.
org/10.1021/acs.est.6b01993

Shapiro, J. S. (2021). The environmental bias of trade policy. Quar-
terly Journal of Economics, 136(2), 831–886. Scopus. https://doi.
org/10.1093/qje/qjaa042

Sharma, H. B., Vanapalli, K. R., Samal, B., Cheela, V. R. S., Dubey, B. K., 
& Bhattacharya, J. (2021). Circular economy approach in solid waste 
management system to achieve UN-SDGs: Solutions for post-COVID 
recovery. The Science of the Total Environment, 800, 149605. https://
doi.org/10.1016/j.scitotenv.2021.149605

Simpson, G. (2018). The missing peace: Independent progress study 
on youth and peace and securtiy. UNFPA & PBSO. https://www.
unfpa.org/resources/missing-peace-independent- progress-study-
youth-and-peace-and-security

Springmann, M., Clark, M., Mason-D’Croz, D., Wiebe, K., Bodirsky, B. 
L., Lassaletta, L., de Vries, W., Vermeulen, S. J., Herrero, M., Carlson, 
K. M., Jonell, M., Troell, M., DeClerck, F., Gordon, L. J., Zurayk, R., 
Scarborough, P., Rayner, M., Loken, B., Fanzo, J., … Willett, W. (2018). 
Options for keeping the food system within environmental limits. Na-
ture, 562(7728), 519–525. Scopus. https://doi.org/10.1038/s41586-
018-0594-0

Steffen, W., Richardson, K., Rockström, J., Cornell, S. E., Fetzer, I., Ben-
nett, 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. (2015). Planetary boundaries: Guiding human 
development on a changing planet. Science, 347(6223), 1259855. 
https://doi.org/10.1126/science.1259855

Steffen, W., Rockström, J., Richardson, K., Lenton, T. M., Folke, C., Liv-
erman, 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

Stiglitz, J. E., Fitoussi, J.-P., & Durand, M. (2018). Beyond GDP: Mea-
suring What Counts for Economic and Social Performance. OECD. 
https://doi.org/10.1787/9789264307292-en

Stranadko, N. (2022). Global climate governance: Rising trend of 
translateral cooperation. International Environmental Agreements: 
Politics, Law and Economics, 22(4), 639–657. Scopus. https://doi.
org/10.1007/s10784-022-09575-6

Striessnig, E., Lutz, W., & Patt, A. (2013). Effects of Educational Attain-
ment on Climate Risk Vulnerability. Ecology and Society, 18(1). https://
doi.org/10.5751/ES-05252-180116

43



Stucki, T., Woerter, M., Arvanitis, S., Peneder, M., & Rammer, C. (2018). 
How different policy instruments affect green product innovation: 
A differentiated perspective. Energy Policy, 114, 245–261. Scopus. 
https://doi.org/10.1016/j.enpol.2017.11.049

Su, J., Hu, C., Yan, X., Jin, Y., Chen, Z., Guan, Q., Wang, Y., Zhong, D., 
Jansson, C., Wang, F., Schnürer, A., & Sun, C. (2015). Expression of 
barley SUSIBA2 transcription factor yields high-starch low-meth-
ane rice. Nature, 523(7562), Article 7562. https://doi.org/10.1038/ 
nature14673

Sun, Z., & Zhang, W. (2019). Do government regulations prevent 
greenwashing? An evolutionary game analysis of heterogeneous 
enterprises. Journal of Cleaner Production, 231, 1489–1502. https://
doi.org/10.1016/j.jclepro.2019.05.335

Swensson, L. F. J., Hunter, D., Schneider, S., & Tartanac, F. (2021). 
Public food procurement as a game changer for food system trans-
formation. The Lancet Planetary Health, 5(8), e495–e496. https://doi.
org/10.1016/S2542-5196(21)00176-5

Swensson, Luana. F. J., & Tartanac, F. (2020). Public food pro-
curement for sustainable diets and food systems: The role of the 
regulatory framework. Global Food Security, 25, 100366. https://doi.
org/10.1016/j.gfs.2020.100366

TallBear, K. (2014). Standing With and Speaking as Faith: A Femi-
nist-Indigenous Approach to Inquiry. Journal of Research Practice, 
10(2), Article 2.

Taylor, A. (2017). Beyond stewardship: Common world pedagogies 
for the Anthropocene. Environmental Education Research, 23(10), 
1448–1461. https://doi.org/10.1080/13504622.2017.1325452

The Lancet. (2023). WHO’s pandemic treaty: Promises of equity 
should be kept. The Lancet, 11(4), e475. https://doi.org/10.1016/S2214-
109X(23)00121-3

The Stimson Center. (2022). Road to 2023: Our Common Agen-
da and the Pact for the Future. The Stimson Center. https://www.
stimson.org/wp-content/uploads/2022/06/GGIN-Report-061322-
WEB2.pdf

Thomas, C., Breeze, P., Cummins, S., Cornelsen, L., Yau, A., & Brennan, 
A. (2022). The health, cost and equity impacts of restrictions on 
the advertisement of high fat, salt and sugar products across the 
transport for London network: A health economic modelling study. 
International Journal of Behavioral Nutrition and Physical Activity, 
19(1), 93. https://doi.org/10.1186/s12966-022-01331-y

Tong, S., Bambrick, H., Beggs, P. J., Chen, L., Hu, Y., Ma, W., Steffen, 
W., & Tan, J. (2022). Current and future threats to human health in the 
Anthropocene. Environment International, 158, 106892. https://doi.
org/10.1016/j.envint.2021.106892

Toxopeus, H., & Polzin, F. (2021). Reviewing financing barriers and 
strategies for urban nature-based solutions. Journal of Environ-
mental Management, 289, 112371. https://doi.org/10.1016/j.jen-
vman.2021.112371

Trkman, P., & Cerne, M. (2022). Humanising digital life: Reducing 
emissions while enhancing value-adding human processes. Interna-
tional Journal of Information Management, 63, 102443. https://doi.
org/10.1016/j.ijinfomgt.2021.102443

Tubiello, F. N., Karl, K., Flammini, A., Gütschow, J., Obli-Laryea, G., 
Conchedda, G., Pan, X., Qi, S. Y., Halldórudóttir Heiðarsdóttir, H., 
Wanner, N., Quadrelli, R., Rocha Souza, L., Benoit, P., Hayek, M., San-
dalow, D., Mencos Contreras, E., Rosenzweig, C., Rosero Moncayo, J., 
Conforti, P., & Torero, M. (2022). Pre- and post-production processes 
increasingly dominate greenhouse gas emissions from agri-food 
systems. Earth System Science Data, 14(4), 1795–1809. https://doi.
org/10.5194/essd-14-1795-2022

UN DESA. (2020). World Social Report 2020: Inequality in a Rapidly 
Changing World. United Nations Department of Economic and Social 
Affairs. https://doi.org/10.18356/7f5d0efc-en

UN DPPA. (2021). The State of Global Peace and Security: In Line 
with the Central Mandates Contained in the Charter of the United 
Nations – Report of the Secretary General. United Nations. https://
doi.org/10.18356/9789210056519

UNCTAD. (2021). Data Protection and Privacy Legislation Worldwide 
[dataset]. https://unctad.org/page/data-protection-and-privacy-leg-
islation-worldwide

UNCTAD. (2022). Global Impact of the War in Ukraine: Billions of 
People Face the Greatest Cost-of-living Crisis in a Generation 
(United Nations Global Crisis Response Group Briefs). https://doi.
org/10.18356/29589304-2

UNDP. (2022a). Addressing the cost-of-living crisis in developing 
countries: Poverty and vulnerability projections and policy re-
sponses. https://www.undp.org/publications/ addressing-cost-liv-
ing-crisis-developing-countries-poverty-and-vulnerability-projec-
tions-and-policy-responses

UNDP. (2022b). Human Development Report 2021-22. http://report.
hdr.undp.org

UNDRR, & WMO. (2022). Global Status of multi-hazard early warn-
inng systems: Target G. United Nations Office for Disaster Risk Re-
duction. https://www.undrr.org/publication/ global-status-multi-haz-
ard-early-warning-systems-target-g

UNEP. (2020). Preventing the next pandemic: Zoonotic diseases and 
how to break the chain of transmission [Report]. https://cgspace.
cgiar.org/handle/10568/108707

UNEP. (2021). State of Finance for Nature 2021. United Nations 
Environment Programme. http://www.unep.org/resources/state-fi-
nance-nature-2021

UNEP. (2022a). Adaptation Gap Report 2022.

UNEP. (2022b). Emissions Gap Report 2022. http://www.unep.org/
resources/emissions-gap-report-2022

UNEP, UN Women, DPPA, & UNDP. (2020). Gender, Climate and Se-
curity: Sustaining inclusive peace on the frontlines of climate change. 
https://www.unwomen.org/en/digital-library/ publications/2020/06/
gender-climate-and-security

UNESCO. (2021). AI and education: Guidance for policy-makers. 
https://unesdoc.unesco.org/ark:/48223/pf0000376709
Paris Agreement, (2015).

44



United Nations. (2020a). World Social Report 2020: Inequality in a 
Rapidly Changing World. UN. https://doi.org/10.18356/7f5d0efc-en

United Nations. (2020b). World Social Report 2020: Inequality in a 
Rapidly Changing World. UN. https://doi.org/10.18356/7f5d0efc-en

United Nations. (2021). Our Common Agenda—Report of the 
Secretary-General. United Nations. https://www.un.org/en/content/
common-agenda-report/assets/pdf/Common_Agenda_Report_En-
glish.pdf

United Nations. (2023a). A New Agenda for Peace [Our Common 
Agenda Policy Brief 9]. United Nations.

United Nations. (2023b). Valuing What Counts: Framework to Prog-
ress Beyond Gross Domestic Product (Policy Brief 4; Our Common 
Agenda). United Nations. https://www.un.org/sites/un2.un.org/files/
our-common-agenda-policy-brief-beyond-gross-domestic-product-
en.pdf

United Nations Department of Economic and Social Affairs. (2021). 
International Migration 2020: Highlights. United Nations. https://doi.
org/10.18356/9789210052689

United Nations, Inter-Agency Task Force on Financing for Develop-
ment. (2023). Financing for Sustainable Development Report 2023: 
Financing Sustainable Transformations. United Nations. https://
desapublications.un.org/publications/financing-sustainable-devel-
opment-report-2023

UNRISD. (2022). Crises of Inequality: Shifting Power for a New 
Eco-Social Contract. https://www.unrisd.org

UNSTATS. (2022). Progress on the sustainable development goals. 
The gender snapshot 2022. United Nations Statistics Division. 
https://unstats.un.org/sdgs/gender-snapshot/2022/GenderSnap-
shot.pdf

UNTFSSE. (2022). Advancing the 2030 Agenda through the Social 
and Solidarity Economy—Position Paper of the UN Inter-Agency 
Task Force on Social and Solidarity Economy. International Labour 
Organization. https://unsse.org/wp-content/uploads/2022/09/
Advancing-the-2030-Agenda-through-the-Social-and-Solidari-
ty-Economy-UNTFSSE-2022.pdf

Valencia, M. (2019). Informal Recycling Sector (IRS), Contribution 
to the Achievement of the SDGs, and a Circular Economy. In W. Leal 
Filho, A. M. Azul, L. Brandli, P. G. Özuyar, & T. Wall (Eds.), Responsible 
Consumption and Production (pp. 1–18). Springer International Pub-
lishing. https://doi.org/10.1007/978-3-319-71062-4_107-1

van den Bergh, J. C. J. M. (2022). A procedure for globally institution-
alizing a ‘beyond-GDP’ metric. Ecological Economics, 192, 107257. 
https://doi.org/10.1016/j.ecolecon.2021.107257

Waha, K., van Wijk, M. T., Fritz, S., See, L., Thornton, P. K., Wichern, J., & 
Herrero, M. (2018). Agricultural diversification as an important strate-
gy for achieving food security in Africa. Global Change Biology, 24(8), 
3390–3400. https://doi.org/10.1111/gcb.14158

West, J. D., & Bergstrom, C. T. (2021). Misinformation in and about 
science. Proceedings of the National Academy of Sciences, 118(15), 
e1912444117. https://doi.org/10.1073/pnas.1912444117

Wheeler, H. C., & Root-Bernstein, M. (2020). Informing decision-mak-
ing with Indigenous and local knowledge and science. Journal of 
Applied Ecology, 57(9), 1634–1643. https://doi.org/10.1111/1365-
2664.13734

WHO. (2014). WHO guidance to protect health from climate change 
through health adaptation planning. WHO. https://www.who.int/
publications-detail-redirect/9789241508001

WHO. (2018). Connecting food systems for co-benefits: How can 
food systems combine diet-related health with environmental and 
economic policy goals? World Health Organization. Regional Office 
for Europe. https://apps.who.int/iris/handle/10665/331979

WHO. (2020). Strengthening health systems resilience: Key con-
cepts and strategies. World Health Organization. Regional Office for 
Europe. https://apps.who.int/iris/handle/10665/332441

WHO. (2021a). Climate change and health: Vulnerability and adap-
tation assessment. World Health Organization. https://apps.who.int/
iris/handle/10665/345968

WHO. (2021b). Quality criteria for the evaluation of climate-informed 
early warning systems for infectious diseases. World Health Organi-
zation. https://apps.who.int/iris/handle/10665/345530

WHO. (2021c). WHO global air quality guidelines: Particulate matter 
(PM2.5 and PM10), ozone, nitrogen dioxide, sulfur dioxide and carbon 
monoxide. World Health Organization. https://apps.who.int/iris/han-
dle/10665/345329

Wiedmann, T., Lenzen, M., Keyßer, L. T., & Steinberger, J. K. (2020). 
Scientists’ warning on affluence. Nature Communications, 11(1), Arti-
cle 1. https://doi.org/10.1038/s41467-020-16941-y

Wijayasundara, M., Polonsky, M., Noel, W., & Vocino, A. (2022). Green 
procurement for a circular economy: What influences purchasing 
of products with recycled material and recovered content by public 
sector organisations? Journal of Cleaner Production, 377, 133917. 
https://doi.org/10.1016/j.jclepro.2022.133917

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., Vries, W. D., Sibanda, L. M., … 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

Wodon, Q., Montenegro, C., Nguyen, H., & Onagoruwa, A. (2018). 
Missed opportunities: The high cost of not educating girls (The Cost 
of Not Educating Girls Notes Series). The World Bank. https://open-
knowledge.worldbank.org/server/api/core/bitstreams/01a423c9-
8a5a-5a4f-bcf3-2983fdb1b215/content

Woolhouse, M. E. J., Dye, C., Taylor, L. H., Latham, S. M., & woolhouse, 
M. E. J. (2001). Risk factors for human disease emergence. Phil-
osophical Transactions of the Royal Society of London. Series B: 
Biological Sciences, 356(1411), 983–989. https://doi.org/10.1098/
rstb.2001.0888

45



World Economic Forum. (2022, May 10). Cost of living crisis: 1 in 4 
people in the developed world struggling, poll shows. World Econom-
ic Forum. https://www.weforum.org/agenda/2022/05/cost-of-living-
crisis-poll/

Yi, I., Farinelli, F., & Landveld, R. (2023). Social and Solidarity Economy. 
United Nations Economist Network. https://www.un.org/sites/un2.
un.org/files/social_and_solidarity_economy_29_march_2023.pdf

Yoon, H., Jang, Y., Vaughan, P. W., & Garcia, M. (2020). Jour-
nal of Applied Gerontology, 39(1), 105–110. https://doi.
org/10.1177/0733464818770772

Zamarioli, L. H., Pauw, P., König, M., & Chenet, H. (2021). The climate 
consistency goal and the transformation of global finance. Nature 
Climate Change, 11(7), Article 7. https://doi.org/10.1038/s41558-021-
01083-w

Zhong, Q., Shen, H., Yun, X., Chen, Y., Ren, Y., Xu, H., Shen, G., Du, W., 
Meng, J., Li, W., Ma, J., & Tao, S. (2020). Global Sulfur Dioxide Emis-
sions and the Driving Forces. Environmental Science & Technology, 
54(11), 6508–6517. https://doi.org/10.1021/acs.est.9b07696

Zisopoulos, F. K., Steuer, B., Abussafy, R., Toboso-Chavero, S., Liu, Z., 
Tong, X., & Schraven, D. (2023). Informal recyclers as stakeholders 
in a circular economy. Journal of Cleaner Production, 415, 137894. 
https://doi.org/10.1016/j.jclepro.2023.137894

46



47


