
npj | climate action Perspective

https://doi.org/10.1038/s44168-024-00194-2

Delivering sustainable climate action:
reframing the sustainable
development goals

Check for updates

Ajit Singh 1,2, Francis D. Pope 1 , Jonathan Radcliffe3, Carlo Luiu 1, Hakeem Bakare 4,
Suzanne E. Bartington2, Nana O. Bonsu5, John R. Bryson 4, Nic Cheeseman6, Heather Flowe7,
Stefan Krause 1,8, Karen Newbigging9, Fiona Nunan6, Louise Reardon10, Christopher D. F. Rogers 11,
Karen Rowlingson 12 & Ian Thomson13

Globally, climate change represents the most significant threat to the environment and socio-
economic development, endangering lives and livelihoods. Within the UN’s current 17 Sustainable
DevelopmentGoals (SDGs), climate action is explicitly coveredunderGoal 13, “to takeurgent action to
combat climate change and its impacts”. This perspective considers how to re-frame the SDGs and
their successor towards mainstreaming climate action within the targets and indicators of all the
development goals.

Sustainable development aims to protect the natural environment, people
and society in the present and future. The term sustainable development
first emerged in the 1980s within the context of environmental protection,
specifically mentioned in the ‘World Charter for Nature’ during the 37th

United Nations General Assembly in 19821. The principle emphasized a
comprehensive consideration of the factors affecting the environment along
with the fundamentals of their protection. A major development was the
Brundtland Report, published in 1987 by the World Commission on
Environment and Development (WCED), which defined sustainable
development andexplainedhow it couldbe achieved2. Fromthe 1980s to the
2000s, the concept of sustainable development evolved to also encompass
social development,with the 1992Riode JaneiroEarth summit representing
a landmarkmoment2–5. In 2000, the United Nations (UN) introduced eight
Millennium Development Goals (MDGs) focussing on global challenges
related to poverty, education, gender equality, maternal and child health,
disease, and environmental sustainability, which were set to be achieved by
20156. The success of the MDGs is debatable, as benefits were not accrued
equally across the globe, but their adoption was widely recognised as the
“most successful anti-poverty movement in history” with an estimated one
billion people raised out of poverty7.After a decade of implementingMDGs,
a new set of Sustainable Development Goals (SDGs) were proposed, with
the aim of peace and prosperity for people, and protection of the earth
(environment and nature), now and in the future8. Seventeen SDGs were
adopted during the 2015 General Assembly, comprising 169 targets
(including 248 indicators) with a 2030 deadline9.

Climate change is the greatest contemporary threat to the environ-
ment, human wellbeing and livelihoods. The impacts of climate change
include increasing temperatures, rising sea levels, shifts in weather patterns,

and increases in frequency and magnitude of extreme weather events
including heatwaves, droughts, floods and storms10,11. From the pre-
industrial era to the present day, the global average surface temperature has
increased by more than 1.0 °C, and projections suggested further rises
throughout the 21st century, with a 1.5 °C temperature increase initially
expected to be reached or exceeded between 2030 and 205012. However, the
recent WMO report confirmed that the global average surface temperature
reached 1.45 °C ( ± 0.12 °C) above the pre-industrial baseline in 2023,
indicating that this threshold is being approached much sooner than ori-
ginally predicted13. As global temperatures rise, climate-related risks to
human health, livelihoods, food security, water supply and economic
growth also increase, with potentially catastrophic impacts.

Climate change directly and indirectly threatens sustainable develop-
ment through multiple interlinked pathways. These threats influence the
SDG targets, andhence limit their attainability.Within the 17 SDGs, climate
change is explicitly covered and addressed under Goal 13 “Climate Action”.
However, ‘climate’ is mentioned only four times within the remaining 16
SDGs. Since the SDGs were written and ratified, the relevance of climate
change has moved up the public and political agenda due to its increasingly
visible effects14. Despite this, the discordant timeframes of long-termclimate
targets (for example, IPCC 1.5 °C target12) and shorter-term sustainability
goals hinder climate resilient development.

In this paper, we explore potential synergies and trade-offs between
climate action and the other 16 SDGs. This paper highlights how the SDGs
should be reframed tomakemitigation of and adaptation to climate change
central to all SDGs (Fig. 1). Through a unique combination of expert eli-
citation and a comprehensive literature review,we offer actionable guidance
for policymakers and stakeholders aiming to integrate climate objectives
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within broader development strategies. This will aid the development of an
integrated, systemically-conceived roadmap, fostering simultaneous and
effective progress in both climate-resilient development and sustainability
agendas.

Sustainable Development Goals, limitations and
climate change
The 17 SDGs aim to end poverty, build social-economic-health protection
and enhance education and jobopportunities, while tackling climate change
and providing environmental protection9. The SDGs were developed
through consultation with countries, international institutions and civil
society. UN member states collectively agreed and formulated the global
goals, but individual countries are responsible for reviewing and imple-
menting progress towards SDG targets. Several obstacles that hinder the
achievability of these goals have been identified, including:
i) Climate change: The UN ‘Special Edition of the Sustainable Devel-

opment Goals Progress Report’ highlights that climate change poses a
threat to the progress across SDGs linked to poverty, inequality, health,
environment, prosperity, and peace and justice15–17. Climate change
also jeopardizes the existing achievements of the SDGs and their
precursors.

ii) Global co-ordination and commitments: The SDGs are part of an
international agenda that requires global efforts and commitments9,
however international coordination and binding accountability are
difficult to achieve in a highly heterogeneous and competitive world,
especially as countries/institutions are not legally obliged to act on
them18–20. The lack of international participation and barriers to
adoption of global policies due to competing local priorities are
obstacles in achieving sustainable goals.

iii) Data/models: Progress towards the SDGs is impeded by the lack of
adequate data, models and tools to address complex policy challenges.
The challenges primarily revolve around effective data management
and the dissemination of knowledge from existing tools and datasets,
particularly in lower-income countries21,22.

iv) SDG Interdependencies: Each SDG is inherently complex and inevi-
tably interdependent with other goals23, which further increases the
whole system complexity. While the lack of progress on one SDG can
hinder progress on others, the converse opportunity also exists. In
other words, multiple economic, social, and environmental benefits
can be achieved by adopting systems thinking and well-coordinated
actions that synergistically align with multiple SDGs24,25. Supporting
this notion, Le Blanc23 demonstrated the interlinkages among thematic
areas of the SDGs through social network analysis, viewing them “as a
network of targets”.

This paper describes how the impacts of climate change are the biggest
challenge to achieving the SDGs, and thus argues for climate action to be

embedded in each. A review by Nerini, Sovacool15 suggests that governance
processes and structures for mitigating climate change and other sustain-
ability challenges need to be better strategically aligned to achieve the SDG
targets. Kelman26, argues that climate change can be usefully placed and
linked within other sustainable development activities to avoid the separa-
tion of climate adaptation and mitigation activities. The IPCC explores the
interactions of climate change and responses with SDGs, including sus-
tainable development impacts at 1.5 °C and 2.0 °C global warming12. The
report clearly highlights that the impact of 2.0 °C global warming will be far
more severe than 1.5 °C, especially with respect to agriculture, coastal
dependent livelihoods, children, older populations and the poor.

The evidence base unequivocally illustrates the necessity of addressing
the synergies and tensions between two complex agendas to formulate an
integrated solution for climate resilient and global sustainable development.
To this end, we discuss the trade-offs and synergies between climate change
and specific SDGs in detail in the following sections. As indicated above,
several authors address the issue of climate change in relation to the SDGs,
yet they do this by exploring possible impacts on targets and indicators—
action within the SDG Agenda, rather than reframing the SDGs and their
targets and indicators. Soergel et al.27, for example, explore the impact of
climate change on 56 indicators, or their proxies. Here, we also offer solu-
tions and recommendations to reduce these trade-offs, reframing sustain-
able goals in a way that overcomes and unites fragmented decision-makers
and actions.

In the following sections, the SDGs are analysed under the themes of:
(a) Human and Social Sustainability, (b) Environmental and Resource
Sustainability, and (c) Governance.

Human and Social Sustainability
Globally, 85% of all people living in poverty, defined as those earning less
than $1.90 per day, are in rural regions and dependent upon agriculture28.
However, the concept of poverty encompassesmore than just income levels,
incorporating essential factors such as access to healthcare, education, and
social inclusion. Agricultural advancement is frequently recognized as
providing themost significant potential for fostering poverty alleviation29,30.
Climate change is intricately intertwined with the ‘No Poverty’ targets,
including 1.1 (eradicate extreme poverty), 1.3 (social protection system), 1.4
(equal rights to economic resources) and 1.5 (build the resilience of the poor
and vulnerable) in multifaceted ways31,32.

While global poverty has plummeted from 42.7% in 1980 to 9.3% in
201733, this reduction has largely been underpinned by unsustainable eco-
nomic practices that drive climate change. While many global poor have
benefitted from economic development, climate change will dis-
proportionately affect people living in poverty34. This will likely increase
poverty in themedium-and long-term thushindering achievementof SDG1
targets, unless adaptation policies are heavily targeted to protect the people
in climate-vulnerable contexts35,36. This example demonstrates the tensions
between short-term poverty goals and longer-term climate goals. This
tension needs to be addressed whilst ensuring that mitigating or reducing
climate change is not at the expense of development, or vice versa. We
advocate for low-carbon economic development goals through reframing
the ‘No Poverty’ targets to embrace climate-resilience solutions.

Promoting Good health and well-being (SDG3) directly contributes to
the reductionof poverty and inequality37. The attainment of goodhealth and
well-being relies on a safe and enabling environment, fostered by effective
climate change mitigation and sustainable development efforts37. There is
substantial evidence that underscores the strong synergies between health
and well-being and climate change (goals)38–40, for example direct health
impacts from climate related disasters (Goals 3.6, 3.8, 3.9); transmission
patterns for communicable diseases/risk of global pandemics (Goals 3.3,
3.4); and extreme heat and excess deaths (cardiovascular and respiratory
disease) (Goal 3.8). Climate change also impacts onmental health (Goal 3.4)
and provision of health infrastructure and systems (Goals 3.8, 3.c, 3.d).
These impacts amplify existing inequalities and can have an individual and
societal impact through interpersonal violence, conflict and forced

Fig. 1 | Reframing Sustainable Development Goals with a Climate-Centric
Approach
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migration41.Moreover, pandemics such as COVID-19 and zoonotic disease
outbreaks are expected to become more frequent as climate change
advances42. Numerous factors that escalate the risks of pandemics also
intensify climate change impacts and vice versa, such as deforestation,
habitat destruction, increased population density and globalisation. A
habitable climate and resilient ecosystems are critical determinants of
human development, influencing individual and social behaviour.
Reframing the SDGs to reflect these interdependencies provides a unique
opportunity to promote public health through an integrated policy
approach that spans diverse sectors, builds inter-sectoral collaboration, and
has a clear focus onprevention aswell as ensuring universal health coverage.
The simultaneous translation of long-term climate mitigation and adapta-
tion strategies to short-termhealth goalswill reduce fragmented actions and
help vulnerable and climate-vulnerable regions.

Another key target of Human and Social Sustainability is quality of
education (SDG4) which closely interconnects to poverty (SDG1), good
health andwellbeing (GDG3), equality andwomen’s empowerment (SDG5
and SDG10)43. Studies show that climate-related disasters and extreme
weather events impact children’s physical andmental health as well as their
well-being by interrupting food security, poverty reduction, and sustained
production and development44–46, which in turn undermines education
targets47,48. Education and climate change goals are complementary, as
education empowers societies to cope with climate challenges49 and
addresses them through attitudinal and behaviour changes. SDG4 actions
are currently too universalistic, and do not encourage collective actions to
address climate change50. For example, climate change mitigation requires
education, awareness, motivation, and capacity building as goals in
SDG13.3, but SDG4 does not adequately highlight the need for climate
education. Revisiting the role of education in collective climate action
requiresmainstreaming climate adaptation andmitigation strategies within
education systems from primary school level upwards to improve social,
ecological and economic systems, enabling positive environmental out-
comes that will contribute to climate goals. To do this, climate-focused
educational goals andmethodologies should be developed to empower local
(i.e. communities, societies, councils and NGOs) and global actors (i.e.
international institutes and governing bodies).

Climate change and its associated hazards, can exacerbate existing
gender inequalities, often leading to disproportionately adverse repercus-
sions for women and girls. Notably, environmental and resource pressures
exacerbate gender inequalities and power imbalances, particularly in com-
munities grappling with resource scarcity and stress51. Climatic shocks (e.g.
floods) can escalate the risk of violence, especially against women and other
vulnerable groups (Goals 5.2, 5.3)52,53. On a more positive note, clear and
broad links exist between the climate crisis and the empowerment of
women. For instance, nations with greater female representation in gov-
erning bodies tend to exhibit lower climate footprints54. There is a need to
integrate gender equalitywithin climate goals at both local and global levels.
In reframing the SDGs, women must be accorded pivotal roles and own-
ership as both local and global leaders in formulation and execution of
sustainable climate and development approaches. Inequality can negatively
impact upon mental and physical health and associated life expectancy,
obesity, teenage births, and higher rates of crime, and anti-social
behaviour55,56. All these issues are influenced to some degree by climate
change via its influences on health, social behaviour and economic growth.

Environmental and Resource Sustainability
Environmental and resource sustainability are alignedwith SDGs 2, 6, 7, 12,
13, 14 and 15, which are multiply interconnected. As an illustration, the
specific targets of SDG2 (ZeroHunger) span the environmental dimensions
(agricultural productivity, sustainable and resilient production systems, and
climate change adaptation), thedomainof publichealth (endinghunger and
malnutrition) and socioeconomic factors (farmer incomes andmarkets)44,57.
To achieve the SDG2 targets, a focus on ensuring that ecosystem-based
management, sustainable agriculture and crop production is responsive to
climate change-related impacts is essential. Studies of the potential trade-

offs between ecosystems, agriculture/food production and climate
change16,44,58,59 demonstrate the need for deeply embedding climate actions
in SDG2 targets. TheUNFood andAgriculture Organization60 underscores
the need to increase global foodproductionby70%,with developingnations
required to double their efforts to feed their population by 205060. Yet,
climate impacts will potentially lead to a 2% reduction in agricultural pro-
duction per decade throughout this century61. This demonstrates how cli-
mate change can lead to food insecurity, driving up poverty and inequality.
Reliable climate resilience tools must therefore be embedded within SDG2
to inform policy and programming decisions for farmers and vulnerable
communities, as well as better climate forecasting and food security con-
siderations. A strategic shift, founded on effective coordination and
knowledge exchange between farmers, policy forums, and climate institu-
tions,with conclusions tested for resilience to local and global changes is also
necessary25. These reforms should be underpinned by climate-aware
financing mechanisms for crop and related agriculture, both upfront and
over the life-cycle of the roadmap.

Climate change likewise poses significant challenges to cleanwater and
sanitation goals (SDG6)62. Climate change affects water ecosystems and the
availability and quality of water resources63, thereby influencing SDG6
targets. The IPCC report warns that a warmer climate will increase the
frequency and intensity of precipitation during wet periods, potentially
intensifying flooding, while certain regions may encounter drought
conditions64. Allied research has shown how climate change threatens the
attainment of SDG6 and global water security targets. For instance: a) rising
sea levels might lead to surface and groundwater degradation in coastal
freshwater aquifers; b) elevatedwater temperaturewill increase the spreadof
harmful algae in rivers, compromising water quality; and, c) melting and
retreating glaciers could impact drinking water supplies. These disruptions
in water supply and sanitation will inevitably escalate costs within the SDG
target pathways. Affordable and integrated measures are imperative,
entailing technological enhancements and data refinements, to avert these
negative economic side-effects. SDG6 needs to adopt an implementation
pathway that includes integrated water-climate solutions, an integrated
regulatory framework, risk management and cost models.

Healthy oceans and freshwater ecosystems underpin sustainable
development9, and their links to food, energy, water and transport make
them a vital trade platform. Oceans and seas mitigate global warming by
absorbing about 30% of global carbon dioxide (CO2) emissions65. None-
theless, climate impacts (especially temperature rise) and CO2 enrichment
directly affect ocean chemistry (i.e. pH and calcium carbonate saturation
state), which affect marine biota through diverse mechanisms66–68. More-
over, subsequent variations in ocean circulation and salinity associated with
climate change affect seawater chemistry66.Despite the substantial synergies
and trade-offs between climate changemitigation actions and theprotection
of sea and marine life, climate action is not currently integrated in SDG14
thereby hindering progress. Oceans and seas should be viewed as a climate
change solution with SDG14 promoting solutions for sea-based renewable
energy, transportation, food and trade, through effective policy interven-
tions including management and climate-sensitive modelling tools.

Climate change further creates stresses on land use, exacerbating
existing risks to terrestrial ecosystems and biodiversity, primarily through
intensified rainfall, flooding, increased drought frequency and severity, heat
stress and sea-level rise69,70. Like the oceans, the terrestrial biosphere aids
climate mitigation by absorbing about 20% of fossil-fuel CO2 emissions71.
Given these synergies and tensions, effective land-based climate change
mitigation and adaptation policies much be formulated to safeguard nature
and biodiversity conservation. A systems approach is imperative to facilitate
this, thoughpolitical agendas and community interests can impede cohesive
action.There is need tobetterunderstandhowglobal climate goals influence
terrestrial ecosystems and, consequently, livelihoods. Involving local actors
(who have core contextual knowledge and understand local impacts) in
strategies and policies at the global level when reframing the SDGs will
reduce fragmented actions and encourage sustainable development. How-
ever, involvementmust extend beyond the shaping of policies and strategies
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to being integral to delivery of actions72 – in the same way that local actors
should help develop the local narrative for the places in which they live and
work, they should beboth empoweredand trusted to deliver that narrative73.
Here, we are dealing with a ‘call to arms’ specifically to address the impacts
of, and to limit further, climate change as part of the local narrative. Put
anotherway, climate change actions should never be ‘additional’ or ‘generic’
but should be woven into the fabric of places and the people who live and
work in them.

Renewable and clean energy production is essential for the success of
the Paris Agreement74. However, climate change related impacts resulting
from temperature, precipitation changes, sea level rise and extreme
hydrometeorological events directly influence the generation, distribution,
and consumptionof energy75,76. Climate changemitigation effortswithin the
energy system will have broader implications, such as: (a) land use change
for biomass to replace fossil fuel (SDG15); (b) water for cooling (SDG6);
and, (c) waste and environmental pollution: batteries, solar cells (SDG12).
Studies have identified tensions and conflicts between climate change and
energy systems75,77, yet these trade-offs remain unaddressed within SDG7.
Technological innovation and system design both promote clean energy
and can make it affordable and accessible for all. Moreover, challenges like
resource scarcity, research finance, effective deployment and local policies
and governance need to be integrated into the delivery of SDG 7.

Clean energy significantly contributes to sustainable consumption and
production (SDG12), where Goals 7 and 12 are strongly interconnected,
such as the extraction of critical raw minerals required for the global tran-
sition to net zero. These activities also present new sustainability challenges,
with the most adverse impacts manifesting in low-resource settings. Nota-
bly, SDG12 mandates sustainable consumption and production systems to
curtail environmental impacts and resource scarcity, yet it fails to highlight
unsustainable patterns of production and consumption. Climate-related
disasters and environmental variations directly impact production and
consumption activities, notably escalating production costs and consump-
tion demands, while food security, poverty alleviation, energy, medicine,
infrastructure, welfare and services all depend on productive activities17,78–81.

An integrated Sustainable Development approach that promotes col-
laborative and localised bottom-up decision-making, financial support and
incentives remains critical for attaining the climate action goal and inter-
connected SDGs, such as SDG 12.

Governance
Governance ensures accountability for decent work and economic growth
(SDG8), industry, innovation, and infrastructure (SDG9), sustainable cities
and communities (SDG11), peace, justice, and strong institutions (SDG16),
and partnerships to deliver the Goals (SDG17).

Sustained and inclusive economic growth (SDG8) can drive progress,
generate decent jobs for all, and enhance living standards9. At the same time,
growth heavily relies on a stable climate system. Recent decades have wit-
nessed a consistent rise in climate-related damage (i.e., on environment
impact, infrastructure degradation, etc), which negatively impact growth.
This underscores the inherent interdependency of the SDGs. There is clear
evidence that climate change related impacts (i.e. temperature rise)
adversely impacts production and consumption (Goals 8.2, 8.4), innovation
(Goal 8.3), crime and inequality (Goals 8.5, 8.7, and8.8) and trade (Indicator
8.a), which have both direct and indirect effects on sustainable economic
activities anddecentwork82,83.Weadvocate for embedding climate resilience
policies into economic systems, focusing on four major sectors: agriculture,
energy, infrastructure and transport. Economic tools can incentivise bene-
ficial trade-offs between SDG8 and climate change, while accurately include
the climate impact in economic costs to ensure climate-friendly economic
development in the short and long-term. More broadly, short-term eco-
nomic goals should be integrated with long-term climate actions within a
synergistic framework that aligns the success of the Paris Agreement with
climate-resilient economic growth84. To achieve this, combined climate-
economic decision tools are required and the input data with which to use
the tools. The tension between the current economic approaches and the

worsening climate situation also brings into consideration whether funda-
mentally new economic approaches are required to solve the climate crisis.
For example, the concept of ‘doughnut economics’ and more broadly cir-
cular economics argues for economics that simultaneouslymeet theneedsof
humanity and also the planetary system85,86. It has been argued thatGDP is a
poor indicator of development and promotes unsustainable growth; alter-
natives such as theGenuineProgress Indicator (GPI),HumanDevelopment
Index (HDI), and Gross National Happiness (GNH) have been
promoted87,88, alongside a more general discourse around degrowth88.
However, to date, these approaches have not been widely adopted.

To achieve sustainable economic growth and tackle future challenges,
industriesmust adapt, and infrastructuremust be upgraded to deliver socio-
economic development alongside goods and services. Technological justice
should be emphasized to ensure widespread use of the latest green tech-
nologies. Climate change has profound implications for sustainable
industrialisation (9.2, 9.3, and 9.5) and the quality and resilience of infra-
structure (9.1 and 9.4) goals. Climate variabilities such as temperature rise,
intense precipitation, and other extreme weather events affect infra-
structure, leading to notably higher maintenance and repair costs. Climate-
related disasters and extreme weather cause infrastructure (i.e. roads,
bridges, buildings, dams etc.) designed for a particular climate range to fail
far earlier89,90. Moreover, climate change will impact future development
plans in areas where poverty is prevalent and infrastructures are insufficient
(Indicator 9.a)91. Industrial and infrastructure development consumes large
quantities of energy that (unless sourced renewably) will contribute to
carbon/greenhouse gas emissions. In turn, these developments would
compromise the Paris Agreement goals of reducing global temperature.

We believe that improving innovation systems alone will not be
enough, development sectors require affordable and equitable access to
renewable energy and a climate-resilient environment.Achieving SDG9will
mean managing development-climate trade-offs by prioritising innovative
technological transitions, coupled with increasing green investment and
renewable financing at both government and industry levels. An integrated
financial and management system involving global and local institutions is
needed to promote green and renewable industrial growth and innovation
in an equitable and inclusive way. Failing to achieve SDG9 targets due to
these climate challenges will hinder job creation and the establishment of
stable and prosperous cities and communities (SDG11). An example of the
difficult trade-offs to be considered is within the tourism industry, which
accounts for 8% of global greenhouse gases. Adverse climate is threatening
tourism in various regions by disrupting travel and harming its potential for
growth92.

Realizing sustainable cities and communities hinges on addressing all
three dimensions of sustainability: social, economic and environmental93.
Designing and implementing systemic changes (whether physical creation,
operational protocol adjustments, or policy/governance advancements)
necessitates acknowledging that well-managed cities hold immense
potential for low-carbon living at every stage of the design and imple-
mentation process73. Numerous studies highlight the role of climate varia-
bility on communities and urban development93–97. Most notably, climate
change-driven extreme weather events impacts on basic services, infra-
structure, housing, human livelihoods and health98. Against this back-
ground, the vision of sustainable cities and communities will be lost unless
they are encouraged to enhance resilience through an effective climate
action framework, incorporating green infrastructure99 and community-
based educational tools within SDG11. A systems approach to building
sustainable cities necessitates integrated solutions100, integrating urban-
climate action planning with socio-economic, technological, and political
priorities.

Peace, Justice andStrong Institutions (SDG16) significantly contribute
to socio-economic development and the establishment of sustainable cities
and communities. Climate change threatens to undermine SDG 16 because
it will escalate tensions and competition over land and water supplies as
communities face increasing insecurity101–103. In turn, this is likely to trigger
new waves of climate change forced migration, both domestically and
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internationally, which could adversely affect national security, justice, and—
through the rise of populist “outsider” candidates—democratic
consolidation104–107. In this context, it is important to note that the COVID-
19 pandemic has gone hand-in-hand with a global economic crises and
credit crises, which have eroded the resilience of individuals and commu-
nities, and reduced the resources available to governments to respond to
climate-related issues.This is problematic, as it is critical to boost investment
in strategies that offset the direct impact of climate change while con-
currently building more resilient institutions in both rural and urban areas.

Sustainability goals canonly be achievedwhenwework together across
all sectors84, through effective andmeaningful partnership (SDG17). This is
particularly true of climate action: addressing climate goals requires finan-
cial resources (Goals 17.1–17.5), widespread adoption of new technologies
and innovations (Goals 17.6–17.8), capacity building (Goal 17.9), trade
policies (Goals 17.10–17.12) and policy and institutional cohesion (Goals
17.13–17.19)108. Hence, there is a pressing need to bring together local and
global climate institutions, and governing bodies under one umbrella when
reframing development goals. By strengthening partnerships, the co-
benefits of sustainable climate and development goals will be more easily
delivered. This requires an acknowledgement that climate change is a
multidimensional problem in which activities designed for SDG outcomes
also contribute to climate change, and vice versa.

Centring ondeveloping and emergingnations, SDG17 should embrace
a socio-innovation approach, emphasizing eco-innovation solutions, har-
nessing bottom-up approaches in localising the SDGs and grassroots edu-
cational programs/tools for both consumers and producers that support
climate resilience consumption andproduction systems. Beyondpromoting
an integrated financial system that promotes climate resilient production
and consumption, the active involvement of local actors (i.e. small produ-
cers) in the educational promotion of eco-innovation solutions is critically
important in overcoming environmental barriers to achieving
sustainable goals.

These identified synergies and trade-offsmust be collectively addressed
in the Development Goals. Considering the pervasive interdependencies
discussed above, SDGs, targets and indicators should be forward-looking,
but context-dependent, taking into account potential climate change
impacts via robustly created future scenarios84. Adopting the potential
solutions proposed here will help in the design and implementation of
climate-focused sustainable actions and ensure effective social, political and
economic progress towards the SDGs. The following section provides
recommendations for cross-cutting pathways that can achieve this.

Implications/recommendations for future sustainable
development goals and way forward
Since climate change is the greatest threat to sustainable development109,110,
effective progress towards the SDGs requires an understanding of the
multiple interdependencies between the 17 individual SDGs when addres-
sing the trade-offs and exploiting the synergies between their ambitions and
climate action.Conversely, limitedprogress on reaching the SDGswillmake
climate goals more difficult to achieve. The recent UN Climate Change &
SDGs Conference110, reiterated the need to unlock climate actions in the
SDGs by ensuring simultaneous progress in climate-resilient development
and the sustainability agenda. To this end, we recommend that the SDGs be
systematically reframed to embed climate action in the targets and indica-
tors in a way that emphasise the interdependencies between goals (Fig. 1).
Thiswill enable the exploitationof cross-cuttingpathways that recognise the
synergies between the SDGs and climate action. Social, political and eco-
nomic reforms, coupledwith effective coordination, will all be required. It is
important that our proposed climate-centric approach to other sustain-
ability goals does not lead to duplication of existing policy structures, which
would lead to inefficiencies through competing bureaucracies.

We therefore propose the following steps:
1. Climate objectives and SDGs need to be integrated The SDGs aim to

embed positive practices to improve people’s lives, but climate change
is negatively impacting on progress to achieve the 2030 goals. Coupling

the climate objectives of the Paris Agreement to the SDGs within the
samepathway and timeframewill enable stakeholders towork towards
positive environmental outcomes, whilst achieving long-term climate
sustainability and development targets. The recommended approach
to systematically designing climate-resilient practices under each SDG,
by amending their targets and indicators, is that advanced by Rogers
et al. 111, in which each system of interest represented by the targets and
indicators ismapped in relation to all other humanandnatural systems
to identify the points of dependency and interdependency. This
mapping can then be used to identify all the stakeholders who should
combine to become part of the solution, the nature and extent of the
impacts that changes to include climate action would result (thereby
enabling the redesign to deliver most effect), and the relevant forms of
governance that might provide a barrier to change (so that they can be
amended).
Align Long-term and Short-term Goals: Along with the long-term
goals, clearly defined short-term targets and actions must be
embedded within the SDGs and associated time-bound roadmap.
Settingboth long/short-termgoalswill provide a tangible structure by
which social and economic development can adopt climate-resilient
actions.Crucially, thiswouldunify the timeframes for achievementof
sustainable development and climate goals, ensuring that climate
action is not achieved at the expense of development, or vice versa. In
addition, the integration of the long-term and short-term goals will
make transparent the necessary shape of development activities such
as agriculture, manufacturing, transport and energy infrastructure
services,whichwould otherwise bedisrupted if climate action and the
sustainability agenda are not unified. This ‘joined up thinking’would
transform fragmented actions into productive synergies, with
benefits at all levels.

2. Inclusionof local actors indeveloping sustainability goals and solutions
Both the SDGs and climate change require global action, but this is
enacted through multiple local actions and national actions. Policy
developed to meet the climate goals at the international level (good for
Global Development Goals) can negatively impact local livelihoods by
influencing, for example agriculture, energy, and natural resources.
Sustainability is determined locally111, through local priorities set by
actors who understand the conditions, and so they must be treated as
trusted advisors. This means valuing their contributions and giving
them ownership within advisory panels focussed on reframing the
SDGs to become more climate-centric. Doing this will enable global
actors to understand how local actions affect the climate and
development and vice versa, and that it is only by the integration of
multiple local actions that sustainable and climate-resilient goals canbe
achieved. This coordination between local and global will also help to
fill the data and knowledge gaps, which is essential to reframe the
development goals.Moreover, local actors should then be empowered,
and trusted, to take local actions.

3. Provision of adequate financial resources to facilitate an inclusive cli-
mate resilient sustainability agenda Financial pressures and global
economic insecurity are the greatest risks to climate-resilient
sustainable goals. Bridging upfront financing and whole life-cycle
funding is needed to support development in vulnerable regions.
Global and local institutions need to co-create a unified financial
system to support climate-resilient sustainable goals, enabling resource
generation, monitoring and pathway evaluation under one umbrella.
This approach can be made complementary with other national-scale
design frameworks to improvenational economic policies that support
advancement across multiple SDGs112.

4. Establish a Climate and Sustainable Development (CSD) focused
advisory body: A dedicated international CSD Panel formulti-sectoral
and intergovernmental coordination and knowledge exchange should
be created to bring together people from government forums, climate
institutes, civil societies, policy, research and industry, fed by similar
national panels, which in turn are fed by locally-convened panels111.
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This set of panels should collect data information and knowledge on
the tensions and synergies between climate action and the current
SDGs that truly represents the local, regional, national and interna-
tional perspectives of institutions, governments and society. Their
primary task would be to prepare a transparent, accessible and
evidence-based roadmap before 2030 to advise the UN General
Committee on the next climate-focused SDGs. This panel structure
would be inclusive, therefore authoritative and trusted, and able to
advise on methodologies that would articulate likely positive and
negative outcomes of actions84, hencede-risking decisions to act and so
emboldening thepursuit of climate-focused goals. TheCommissionon
Sustainable Development, which preceded the High-Level Political
Forum on Sustainable Development (HLPF)113, laid a strong
foundation for sustainable development efforts. Therefore, we propose
that the Commission would be a suitable place to embed the CSD
advisory body. This approach would build on the existing structure,
enhancing the focus on climate-specific goals, ensuring coordination
with the UN system, and avoiding the creation of redundant bodies.

Given the highlighted challenges, systems thinking is essential
when planning the roadmap leading to revisions to the SDGs, and
systemically designed climate-resilient practices must be embedded in
the SDGs to facilitate new synergies and manage trade-offs. The
integration of the above guiding principles (steps 1–4) into the revised
SDGs will allow for the systematic design, financing and oversight of
climate-resilient practices. This perspective does not provide detailed
mechanisms on how to achieve this, but we believe it provides the
overarching actions required to integrate climate action successfully
with the other development goals. The failure to resolve tensions
between development goals and climate action will make it impossible
to achieve inclusive sustainable development.

Methods/Approach
We brought together a highly cross-disciplinary cohort to address this
interdisciplinary challenge by convening 16 disciplinary experts through a
series of webinars to examine the SDGs (Table 1). Critically, the approach
adopted in the webinars was one of collaborative working beyond

disciplinary boundaries, since each delegate had an adequate knowledge of
the other disciplines represented, such that detailed debates and analysis
were carried out in the spirit of transdisciplinarity. The webinar series
adopted three broad themes: (1)Human and social (SDGs 1, 3, 4, 5, 10), (2)
Environment and Resources (SDGs 2, 6, 7, 12, 14, 15), and (3) Governance
(SDGs8, 9, 11, 16, 17). Thesewebinars aimed to identify andunderstand: (a)
Evidence of trade-offs between climate change and other SDGs, (b) How
SDGs can be framed in the light of climate change to achieve climate-
resilient sustainability goals. We adopted an expert elicitation approach,
utilising the information and knowledge from the inputs to these panels to
fill in the systematic information gaps in these areas. This paper distils the
evidence collected, with all speakers collectively shaping the text. Significant
participation fromanaudience of senior academics, early-career researchers
and students provided subsidiary information.

Our expert analysis identified that nearly all SDGtargets and indicators
are interdependent with climate change actions. Examples of these depen-
dencies are elaborated anddocumentedusing expert review,where evidence
was built through existing peer-reviewed studies and grey literature.

Received: 16 May 2024; Accepted: 7 November 2024;

References
1. UN.World Charter for Nature,United Nations General Assembly 37th

Session. (United Nations, 1982); https://ejcj.orfaleacenter.ucsb.
edu/wp-content/uploads/2018/03/1982.-UN-World-Charter-for-
Nature-1982.pdf.

2. Brundtland,G.Report of theWorldCommission onEnvironment and
Development: Our Common Future (UN General Assembly, 1987);
https://sustainabledevelopment.un.org/content/documents/
5987our-common-future.pdf.

3. UN. United Nations Conference on Environment & Development,
Agenda 21. (The United Nations Programme of Action from
Rio,1992); https://sustainabledevelopment.un.org/content/
documents/Agenda21.pdf.

4. UN.Copenhagendeclarationon social development,Annex I. (World
Summit for Social Development, 1995); https://www.un.org/en/

Table 1 | SDG themes along with expert contributions

SDG Themes Related SDGs Area of Expertise

Theme 1: Human and Social Sustainability

1 (Poverty) Economists, social policy experts

3 (Health and well-being) Public health specialists, epidemiologists

4 (Education) Educational researchers, sociologists

5 (Gender Equality) Gender studies experts, human rights advocates

10 (Reduced Inequalities) Sociologists, economists

Theme 2: Environment and Resources Sustainability

2 (Zero Hunger) Agricultural scientists, food security experts, nutritionists

6 (Clean Water and Sanitation) Environmental engineers/scientists, hydrologists

7 (Affordable and Clean Energy) Energy policy analysts, engineers

12 (Responsible Consumption and Production) Sustainability experts, economists

14 (Life Below Water) Marine biologists, oceanographers; climate experts

15 (Life on Land) Ecologists, Forestry Scientists, Geoscientists, Environmental Chemists; climate scientists

Theme 3: Governance Sustainability

8 (Decent Work and Economic Growth) Business and Management experts, Environmental Economists

9 (Industry, Innovation, and Infrastructure) Infrastructure Planners and experts, Industrial experts

11 (Sustainable Cities and Communities) Urban Economists, transport experts, Sociologists,

16 (Peace, Justice, and Strong Institutions) Political scientists, legal scholars

17 (Partnerships for the Goals) International relations experts, development economists

https://doi.org/10.1038/s44168-024-00194-2 Perspective

npj Climate Action |           (2024) 3:110 6

https://ejcj.orfaleacenter.ucsb.edu/wp-content/uploads/2018/03/1982.-UN-World-Charter-for-Nature-1982.pdf
https://ejcj.orfaleacenter.ucsb.edu/wp-content/uploads/2018/03/1982.-UN-World-Charter-for-Nature-1982.pdf
https://ejcj.orfaleacenter.ucsb.edu/wp-content/uploads/2018/03/1982.-UN-World-Charter-for-Nature-1982.pdf
https://ejcj.orfaleacenter.ucsb.edu/wp-content/uploads/2018/03/1982.-UN-World-Charter-for-Nature-1982.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://sustainabledevelopment.un.org/content/documents/Agenda21.pdf
https://sustainabledevelopment.un.org/content/documents/Agenda21.pdf
https://sustainabledevelopment.un.org/content/documents/Agenda21.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.166_9_Declaration.pdf
www.nature.com/npjclimataction


development/desa/population/migration/generalassembly/docs/
globalcompact/A_CONF.166_9_Declaration.pdf.

5. UN.World summit on sustainable development. (United Nations
publication, 2002); https://digitallibrary.un.org/record/478154?ln=en.

6. UN. United Nations Millennium Declaration, Resolution adopted by
the General Assembly General Assembly. (Unied Nations General
Session, 2000); https://www.un.org/en/development/desa/
population/migration/generalassembly/docs/globalcompact/A_
RES_55_2.pdf.

7. UN. The Millennium Development Goals Report. (United Nations,
2015); https://www.un.org/millenniumgoals/2015_MDG_Report/
pdf/MDG%202015%20rev%20(July%201).pdf.

8. UN. Realizing the Future We Want for All, Report to the Secretary-
General. (United Nations, 2012); https://www.un.org/
millenniumgoals/pdf/Post_2015_UNTTreport.pdf.

9. UN. Transforming our world: the 2030 agenda for sustainable
development. (UnitedNations, 2015); https://sdgs.un.org/2030agenda.

10. Seneviratne, S. I. et al. Weather and Climate Extreme Events in a
Changing Climate. in Climate Change 2021: The Physical Science
Basis, Contribution of Working Group I to the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change (eds.
Masson-Delmotte, V.P. et al.) 1513–1766 (Cambridge University
Press, 2021); https://doi.org/10.1017/9781009157896.013.

11. IPCC. Climate Change 2014 Mitigation of Climate Change -
Contribution of Working Group III to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change (Cambridge
University Press, 2014); https://www.ipcc.ch/site/assets/uploads/
2018/02/ipcc_wg3_ar5_full.pdf.

12. IPCC. Special Report on Global Warming of 1.5 oC.
(Intergovernmental Panel on Climate Change, 2018); https://www.
ipcc.ch/sr15/.

13. WMO News. Climate change indicators reached record levels in
2023. World Meteorological Organization Press Release https://
wmo.int/news/media-centre/climate-change-indicators-reached-
record-levels-2023-wmo (2024).

14. UNFCCC. Paris Agreement to the United Nations Framework
Convention on Climate Change. (UN, 2015); https://unfccc.int/sites/
default/files/english_paris_agreement.pdf.

15. UN.Special edition: progress towards the Sustainable Development
Goals. (United Nations, 2019); https://sdgs.un.org/documents/
special-edition-progress-towards-sustainable-25359.

16. Nerini, F. F. et al. Connecting climate action with other Sustainable
Development Goals. Nat. Sustain. 2, 674–680 (2019).

17. Gao, L. & Bryan, B. A. Finding pathways to national-scale land-
sector sustainability. Nature 544, 217–222 (2017).

18. UN. The Sustainable Development Agenda. (United Nations, 2024);
https://www.un.org/sustainabledevelopment/development-agenda/.

19. Friedman, E. A. An independent review and accountability
mechanism for the sustainable development goals: the possibilities
of a framework convention onGlobal Health.HealthHum. Rights 18,
129–140 (2016).

20. Biermann, F. et al. Scientific evidence on the political impact of the
Sustainable Development Goals. Nat. Sustain. 5, 795–800 (2022).

21. Nilashi, M. et al. Critical data challenges in measuring the
performance of sustainable development goals: solutions and the
role of big-data analytics. Harv. Data Sci. Rev. 5, 3–4 (2023).

22. UNESC.Data for development:Report of theSecretary-General. (UN
Economic and Social Council, 2024); https://unctad.org/system/
files/official-document/ecn162024d2_en.pdf.

23. Blanc, L. D. Towards Integration at Last? The Sustainable
Development Goals as a Network of Targets. U. Nations Dep.
Economic Soc. Aff. 23, 176–187 (2015).

24. Scharlemann, J. P. W. et al. Towards understanding interactions
between Sustainable Development Goals: the role of

environment–human linkages. Sustainability Sci. 15, 1573–1584
(2020).

25. Team, U. F. Designing resilient cities: a guide to good practice. (IHS
BRE Press, 2012).

26. Kelman, I. Linking disaster risk reduction, climate change, and the
sustainable development goals. Disaster Prev. Manag.: Int. J. 26,
254–258 (2017).

27. Soergel, B. et al. A sustainable development pathway for climate
action within the UN 2030 Agenda. Nat. Clim. Change 11, 656–664
(2021).

28. Feliciano, D. A review on the contribution of crop diversification to
Sustainable Development Goal 1 “No poverty” in different world
regions. Sustain. Dev. 27, 795–808 (2019).

29. Rao, V. Inclusive growth in India-agriculture, poverty and human
development. Indian J. Agric. Econ. 63, 276 (2008).

30. Ravallion, M. & Datt, G. How important to India’s poor is the sectoral
composition of economic growth?World Bank Economic Rev. 10,
1–25 (1996).

31. Abeygunawardena,P. V. et al.Poverty andclimate change : reducing
the vulnerability of the poor through adaptation. (World Bank Group,
2009); https://documents1.worldbank.org/curated/en/
534871468155709473/pdf/
521760WP0pover1e0Box35554B01PUBLIC1.pdf.

32. Soergel, B. et al. Combiningambitiousclimatepolicieswith efforts to
eradicate poverty. Nat. Commun. 12, 1–12 (2021).

33. World Bank. Poverty & Equity Data https://data.worldbank.org/
topic/poverty (2022).

34. OECD. Poverty and Climate Change: Reducing the Vulnerability of
the Poor through Adaptation. (Organisation for Economic Co-
operation and Development., 2021); https://www.oecd.org/env/cc/
2502872.pdf.

35. International Monetary Fund. Linking Climate and Inequality.
International Monetary Fund. https://www.imf.org/en/Publications/
fandd/issues/2021/09/climate-change-and-inequality-guivarch-
mejean-taconet#:~:text=Our%20own%20research%20shows%
20that,between%20countries%20to%20rise%20again (2021).

36. Taconet, N., Méjean, A. & Guivarch, C. Influence of climate change
impacts and mitigation costs on inequality between countries.
Climatic Change 160, 15–34 (2020).

37. Waage, J. et al. Governing the UN Sustainable Development Goals:
interactions, infrastructures, and institutions. Lancet Glob. Health 3,
e251–e252 (2015).

38. Thomas, F., Sabel, C. E., Morton, K., Hiscock, R. & Depledge, M. H.
Extended impacts of climate change on health and wellbeing.
Environ. Sci. Policy 44, 271–278 (2014).

39. Lamb, W. F. & Steinberger, J. K. Human well-being and climate
change mitigation.WIREs Clim. Change 8, e485 (2017).

40. Romanello, M. et al. The 2021 report of the Lancet Countdown on
health and climate change: code red for a healthy future. Lancet 398,
1619–1662 (2021).

41. Patel, V. et al. The Lancet Commission on global mental health and
sustainable development. Lancet 392, 1553–1598 (2018).

42. Rodó, X., San-José, A., Kirchgatter, K. & López, L. Changing climate
and the COVID-19 pandemic: more than just heads or tails. Nat.
Med. 27, 576–579 (2021).

43. Unterhalter, E. The many meanings of quality education: politics of
targets and indicators in SDG 4. Glob. Policy 10, 39–51 (2021).

44. Tirado,M. C., Clarke, R., Jaykus, L., McQuatters-Gollop, A. & Frank,
J. Climate change and food safety: a review. Food Res. Int. 43,
1745–1765 (2010).

45. Bates, J. J., Privette, J. L., Kearns, E. J., Glance, W. & Zhao, X.
Sustained production of multidecadal climate records: Lessons
from the NOAA Climate Data Record Program. Bull. Am.
Meteorological Soc. 97, 1573–1581 (2016).

https://doi.org/10.1038/s44168-024-00194-2 Perspective

npj Climate Action |           (2024) 3:110 7

https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.166_9_Declaration.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.166_9_Declaration.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.166_9_Declaration.pdf
https://digitallibrary.un.org/record/478154?ln=en
https://digitallibrary.un.org/record/478154?ln=en
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_55_2.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_55_2.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_55_2.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_55_2.pdf
https://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf
https://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf
https://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf
https://www.un.org/millenniumgoals/pdf/Post_2015_UNTTreport.pdf
https://www.un.org/millenniumgoals/pdf/Post_2015_UNTTreport.pdf
https://www.un.org/millenniumgoals/pdf/Post_2015_UNTTreport.pdf
https://sdgs.un.org/2030agenda
https://sdgs.un.org/2030agenda
https://doi.org/10.1017/9781009157896.013
https://doi.org/10.1017/9781009157896.013
https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_full.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_full.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_full.pdf
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://wmo.int/news/media-centre/climate-change-indicators-reached-record-levels-2023-wmo
https://wmo.int/news/media-centre/climate-change-indicators-reached-record-levels-2023-wmo
https://wmo.int/news/media-centre/climate-change-indicators-reached-record-levels-2023-wmo
https://wmo.int/news/media-centre/climate-change-indicators-reached-record-levels-2023-wmo
https://unfccc.int/sites/default/files/english_paris_agreement.pdf
https://unfccc.int/sites/default/files/english_paris_agreement.pdf
https://unfccc.int/sites/default/files/english_paris_agreement.pdf
https://sdgs.un.org/documents/special-edition-progress-towards-sustainable-25359
https://sdgs.un.org/documents/special-edition-progress-towards-sustainable-25359
https://sdgs.un.org/documents/special-edition-progress-towards-sustainable-25359
https://www.un.org/sustainabledevelopment/development-agenda/
https://www.un.org/sustainabledevelopment/development-agenda/
https://unctad.org/system/files/official-document/ecn162024d2_en.pdf
https://unctad.org/system/files/official-document/ecn162024d2_en.pdf
https://unctad.org/system/files/official-document/ecn162024d2_en.pdf
https://documents1.worldbank.org/curated/en/534871468155709473/pdf/521760WP0pover1e0Box35554B01PUBLIC1.pdf
https://documents1.worldbank.org/curated/en/534871468155709473/pdf/521760WP0pover1e0Box35554B01PUBLIC1.pdf
https://documents1.worldbank.org/curated/en/534871468155709473/pdf/521760WP0pover1e0Box35554B01PUBLIC1.pdf
https://documents1.worldbank.org/curated/en/534871468155709473/pdf/521760WP0pover1e0Box35554B01PUBLIC1.pdf
https://data.worldbank.org/topic/poverty
https://data.worldbank.org/topic/poverty
https://data.worldbank.org/topic/poverty
https://www.oecd.org/env/cc/2502872.pdf
https://www.oecd.org/env/cc/2502872.pdf
https://www.oecd.org/env/cc/2502872.pdf
https://www.imf.org/en/Publications/fandd/issues/2021/09/climate-change-and-inequality-guivarch-mejean-taconet#:~:text=Our%20own%20research%20shows%20that,between%20countries%20to%20rise%20again
https://www.imf.org/en/Publications/fandd/issues/2021/09/climate-change-and-inequality-guivarch-mejean-taconet#:~:text=Our%20own%20research%20shows%20that,between%20countries%20to%20rise%20again
https://www.imf.org/en/Publications/fandd/issues/2021/09/climate-change-and-inequality-guivarch-mejean-taconet#:~:text=Our%20own%20research%20shows%20that,between%20countries%20to%20rise%20again
https://www.imf.org/en/Publications/fandd/issues/2021/09/climate-change-and-inequality-guivarch-mejean-taconet#:~:text=Our%20own%20research%20shows%20that,between%20countries%20to%20rise%20again
https://www.imf.org/en/Publications/fandd/issues/2021/09/climate-change-and-inequality-guivarch-mejean-taconet#:~:text=Our%20own%20research%20shows%20that,between%20countries%20to%20rise%20again
www.nature.com/npjclimataction


46. Hertel T. W., Rosch S. D. Climate change, agriculture and poverty.
TheWorld Bank, 2010. Hertel, T. W. & Rosch, S. D. Climate Change,
Agriculture, andPoverty.AppliedEconomicPerspectives andPolicy
32, 355–385 (2010).

47. Vladimirova, K. & Blanc, L. D. Exploring links between education and
sustainable development goals through the lens of UN flagship
reports. Sustain. Dev. 24, 254–271 (2016).

48. Anderson A. Combating climate change through quality education.
(The Brookings Institite, Washington, 2010).

49. Lutz, W., Muttarak, R. & Striessnig, E. Universal education is key to
enhanced climate adaptation. Science 346, 1061–1062 (2014).

50. Nilsson, M., Griggs, D. & Visbeck, M. Policy: Map the interactions
betweenSustainable DevelopmentGoals.Nature 534, 320–322 (2016).

51. Castañeda, C. I., Sabater, L., Owren, C. &Boyer, A. E.Gender-based
violence and environment linkages: The Violence of Inequality.
(International Union for Conservation of Nature, 2020); https://
genderandenvironment.org/gender-based-violence-and-
environment-linkages-the-violence-of-inequality/.

52. Cools, S., Flatø, M. & Kotsadam, A. Weather shocks and violence
againstwomen in sub-SaharanAfrica.WokingPaper: Department of
Economics, University of Oslo (2015).

53. Lau, J. D., Kleiber, D., Lawless, S. & Cohen, P. J. Gender equality in
climate policy and practice hindered by assumptions. Nat. Clim.
Change 11, 186–192 (2021).

54. McKinney, L. A. & Fulkerson, G. M. Gender equality and climate
justice: a cross-national analysis. Soc. Justice Res. 28, 293–317
(2015).

55. Kuhn, H. Reducing Inequality Within and Among Countries:
Realizing SDG 10—A Developmental Perspective. Sustain. Dev.
Goals Hum. Rights 5, 137 (2019).

56. Markkanen, S. & Anger-Kraavi, A. Social impacts of climate change
mitigation policies and their implications for inequality. Clim. Policy
19, 827–844 (2019).

57. Blesh, J., Hoey, L., Jones, A. D., Friedmann, H. & Perfecto, I.
Development pathways toward zero hunger.World Dev. 118, 1–14
(2019).

58. Mooney, H. et al. Biodiversity, climate change, and ecosystem
services. Curr. Opin. Environ. Sustain. 1, 46–54 (2009).

59. Power, A. G. Ecosystem services and agriculture: tradeoffs and
synergies.Philos. Trans. R. Soc. B: Biol. Sci. 365, 2959–2971 (2010).

60. FAO. How to Feed the World in 2050. (United Nations Food and
Agriculture Organization, 2009); http://www.fao.org/fileadmin/
templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_
2050.pdf.

61. IPCC. Climate Change 2014 Synthesis Report: Contribution of
Working Groups I, II and III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. (Intergovernmental
Panel onClimateChange, 2014); https://www.ipcc.ch/report/ar5/syr/.

62. Milan, B. F. Clean water and sanitation for all: interactions with other
sustainable development goals. Sustain. Water Resour. Manag. 3,
479–489 (2017).

63. Ansuategi, A. et al.The impact of climate changeon the achievement
of the post-2015 sustainable development goals. (Metroeconomica,
HRWallingford andCDKN, 2015); https://assets.publishing.service.
gov.uk/media/57a0897bed915d622c000233/Impact-of-climate-
on-SDGs_Technical-Report-CDKN.pdf.

64. IPCC. Contribution of Working Group I to the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change.
(Intergovernmental Panel on Climate Change, 2021); https://report.
ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf.

65. Welladsen, H. M., Southgate, P. C. & Heimann, K. The effects of
exposure to near-future levels of ocean acidification on shell
characteristics of Pinctada fucata (Bivalvia: Pteriidae).Mollusca.
Res. 30, 125 (2010).

66. Cao, L., Caldeira, K. & Jain, A. K. Effects of carbon dioxide and
climate change on ocean acidification and carbonate mineral
saturation. Geophys. Res. Lett. 34, (2007).

67. Seibel, B. A. & Walsh, P. J. Potential impacts of CO2 injection on
deep-sea biota. Science 294, 319–320 (2001).

68. Fabry, V. J., Seibel, B. A., Feely, R. A. & Orr, J. C. Impacts of ocean
acidification on marine fauna and ecosystem processes. ICES J.
Mar. Sci. 65, 414–432 (2008).

69. IPCC. Special Report on climate change and land.
(Intergovernmental Panel on Climate Change, 2019); https://www.
ipcc.ch/srccl/.

70. Pearce, D. W. et al. The social costs of climate change: greenhouse
damageand thebenefits of control.Climatechange1995: Economic
and social dimensions of climate change, 179–224 (2996).

71. Arneth, A. et al. Historical carbon dioxide emissions caused by land-
use changes are possibly larger than assumed. Nat. Geosci. 10,
79–84 (2017).

72. Bizikova, L., Robinson, J. & Cohen, S. Linking climate change and
sustainable development at the local level. Clim. Policy 7, 271–277
(2011).

73. Rogers, C. D. F. et al. Future Urban Living – A Policy Commission
Investigating the Most Appropriate Means for Accommodating
Changing Populations and Their Needs in the Cities of the Future.
(University of Birmingham, United Kingdom, 2014); https://www.
birmingham.ac.uk/documents/research/policycommission/future-
urban-living/future-urban-living-policy-commission-report.pdf.

74. Davide, M., De, C. E. & Bernigaud, A. Energy for adaptation:
connecting the Paris Agreement with the Sustainable Development
Goals. University Ca’Foscari of Venice, Dept. of Economics
Research Paper Series 25, (2018).

75. Cronin, J., Anandarajah, G. & Dessens, O. Climate change impacts
on the energy system: a review of trends and gaps.Climatic change
151, 79–93 (2018).

76. IPCC. AR5 Climate Change 2014: Impacts, Adaptation, and
Vulnerability. (Intergovernmental Panel on Climate Change, 2014);
https://www.ipcc.ch/report/ar5/wg2/.

77. Jäger J.Climate andenergy systems: a reviewof their interactions12
(John Wiley & Sons, 1983).

78. Wells, V. K., Ponting, C. A. & Peattie, K. Behaviour and climate
change: consumer perceptionsof responsibility. J.Mark.Manag.27,
808–833 (2011).

79. Govindan, K. Sustainable consumption and production in the food
supply chain: a conceptual framework. Int. J. Prod. Econ. 195,
419–431 (2018).

80. Kane, S., Reilly, J. & Tobey, J. An empirical study of the economic
effects of climate change on world agriculture. Climatic change 21,
17–35 (1992).

81. Pilli-Sihvola, K., Aatola, P., Ollikainen, M. & Tuomenvirta, H. Climate
change and electricity consumption—Witnessing increasing or
decreasing use and costs? Energy Policy 38, 2409–2419 (2010).

82. Deschenes, O. & Moretti, E. Extreme weather events, mortality, and
migration. Rev. Econ. Stat. 91, 659–681 (2009).

83. Jacob, B., Lefgren, L. & Moretti, E. The dynamics of criminal
behavior evidence from weather shocks. J. Hum. Resour. 42,
489–527 (2007).

84. Rogers, C. D. F. Engineering future liveable, resilient, sustainable
cities using foresight. Proc. Inst. Civ. Eng. Civ. Eng. 171, 3–9 (2018).

85. Raworth, K. Doughnut economics: Seven ways to think like a 21st-
century economist. (Chelsea Green Publishing, 2018).

86. Kirchherr, J., Reike, D. & Hekkert, M. Conceptualizing the circular
economy: An analysis of 114definitions.Resour., Conserv. recycling
127, 221–232 (2017).

87. Kubiszewski, I. et al. Beyond GDP: Measuring and achieving global
genuine progress. Ecol. Econ. 93, 57–68 (2013).

https://doi.org/10.1038/s44168-024-00194-2 Perspective

npj Climate Action |           (2024) 3:110 8

https://genderandenvironment.org/gender-based-violence-and-environment-linkages-the-violence-of-inequality/
https://genderandenvironment.org/gender-based-violence-and-environment-linkages-the-violence-of-inequality/
https://genderandenvironment.org/gender-based-violence-and-environment-linkages-the-violence-of-inequality/
https://genderandenvironment.org/gender-based-violence-and-environment-linkages-the-violence-of-inequality/
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
https://www.ipcc.ch/report/ar5/syr/
https://www.ipcc.ch/report/ar5/syr/
https://assets.publishing.service.gov.uk/media/57a0897bed915d622c000233/Impact-of-climate-on-SDGs_Technical-Report-CDKN.pdf
https://assets.publishing.service.gov.uk/media/57a0897bed915d622c000233/Impact-of-climate-on-SDGs_Technical-Report-CDKN.pdf
https://assets.publishing.service.gov.uk/media/57a0897bed915d622c000233/Impact-of-climate-on-SDGs_Technical-Report-CDKN.pdf
https://assets.publishing.service.gov.uk/media/57a0897bed915d622c000233/Impact-of-climate-on-SDGs_Technical-Report-CDKN.pdf
https://report.ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf
https://report.ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf
https://report.ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf
https://www.ipcc.ch/srccl/
https://www.ipcc.ch/srccl/
https://www.ipcc.ch/srccl/
https://www.birmingham.ac.uk/documents/research/policycommission/future-urban-living/future-urban-living-policy-commission-report.pdf
https://www.birmingham.ac.uk/documents/research/policycommission/future-urban-living/future-urban-living-policy-commission-report.pdf
https://www.birmingham.ac.uk/documents/research/policycommission/future-urban-living/future-urban-living-policy-commission-report.pdf
https://www.birmingham.ac.uk/documents/research/policycommission/future-urban-living/future-urban-living-policy-commission-report.pdf
https://www.ipcc.ch/report/ar5/wg2/
https://www.ipcc.ch/report/ar5/wg2/
www.nature.com/npjclimataction


88. Verma, R. Gross National Happiness: Meaning, Measure and
Degrowth in a Living Development Alternative. J. Political Ecol. 24,
476–490 (2017).

89. Nemry, F. & Demirel, H. Impacts of Climate Change on Transport: A
focus on road and rail transport infrastructures. (Publications Office
of the European Union, 2012); https://doi.org/10.2791/15504.

90. Panteli, M. & Mancarella, P. Influence of extreme weather and
climate change on the resilience of power systems: Impacts and
possible mitigation strategies. Electr. Power Syst. Res. 127,
259–270 (2015).

91. Schweikert, A., Chinowsky, P., Espinet, X. & Tarbert, M. Climate
change and infrastructure impacts: Comparing the impact on roads
in ten countries through 2100. Procedia Eng. 78, 306–316 (2014).

92. Bigano, A., Goria, A., Hamilton, J.M. & Tol, R. S. The effect of climate
change and extreme weather events on tourism. Fond. Eni Enrico
Mattei 30.05, 1–25 (2005).

93. Neumann, K. Sustainable cities and communities–Best practices for
structuring a SDG model. IOP Conf. Ser.: Earth Environ. Sci. 2019:
IOP Publ. 323, 012094 (2019).

94. Khare, A., Beckman, T. & Crouse, N. Cities addressing climate
change: Introducing a tripartite model for sustainable partnership.
Sustain. Cities Soc. 1, 227–235 (2011).

95. Jabareen, Y. Planning the resilient city: Concepts and strategies for
coping with climate change and environmental risk. Cities 31,
220–229 (2013).

96. Vaidya, H. & Chatterji, T. SDG-11: Sustainable Cities and
Communities. In: Emerging Technologies - Sustainable Development
Goals Series. Emerging Technologies, 173–185 (2020).

97. Carter, J. G. et al. Climate change and the city: Building capacity for
urban adaptation. Prog. Plan. 95, 1–66 (2015).

98. Wilbanks,T. J. Integratingclimatechangeandsustainabledevelopment
in a place-based context. Clim. Policy 3, S147–S154 (2003).

99. Rogers, C. D. F. & Hunt, D. V. L. Realising visions for future cities: an
aspirational futures methodology. Proc. Inst. Civ. Eng. - Urban Des.
Plan. 172, 125–140 (2019).

100. Cavada,M., Bouch, C., Rogers, C., Grace,M. & Robertson, A. A soft
systems methodology for business creation: The Lost World at
Tyseley, Birmingham. Urban Plan. 6, 32–48 (2021).

101. Gartzke, E. Could climate change precipitate peace? J. Peace Res.
49, 177–192 (2012).

102. Lautze, J., Reeves, M., Vega, R. & Kirshen, P. Water allocation,
climate change, and sustainable peace the Israeli proposal: the
Israeli proposal.Water Int. 30, 197–209 (2005).

103. McClanahan, B. & Brisman, A. Climate change and peacemaking
criminology: ecophilosophy, peace and security in the “war on
climate change. Crit. Criminol. 23, 417–431 (2015).

104. Nobo, C. C. & Pfeffer, R. D. Natural Disasters and Crime:
Criminological Lessons from Hurricane Katrina. in Climate Change
from a Criminological Perspective (eds. White, R.) 173–183
(Springer, 2012).

105. Martin, S. F. War, natural disasters, and forced migration. in Oxford
Handbookof thePoliticsof InternationalMigration (eds.Marc,R.R.&
Daniel, J. T.) 53–73 (Oxford Handbooks, 2012).

106. Zahran, S., Shelley, T. O.C., Peek, L. &Brody, S. D. Natural disasters
and social order: modeling crime outcomes in Florida. Int. J. Mass
Emerg. Disasters 27, 26–52 (2009).

107. Becker‐Blease, K. A., Turner, H. A. & Finkelhor, D. Disasters,
victimization, and children’s mental health. Child Dev. 81,
1040–1052 (2010).

108. Dzebo, A., Janetschek, H., Brandi, C. & Iacobuta, G. Connections
between the Paris Agreement and the 2030 Agenda. (Stockholm
Environment Institute, Stockholm, 2019); https://www.sei.org/wp-
content/uploads/2019/08/connections-between-the-paris-
agreement-and-the-2030-agenda.pdf.

109. IPCC.Climate Change 2022: Impacts, Adaptation and Vulnerability -
The Working Group II contribution to the IPCC Sixth Assessment
Report Intergovernmental Panel on Climate Change.
(Intergovernmental Panel on Climate Change, 2022); https://www.
ipcc.ch/report/ar6/wg2/.

110. UN. Global Climate and SDG Synergy conference report -
Strengthening Synergies between the Paris Agreement on Climate
Change and the 2030 Agenda for Sustainable Development. (United
Nations, 2023); https://www.un.org/en/climate-sdgs-conference-
2023.

111. Rogers, C. D. F., Makana, L. O., Leach, J. M. & the UKCRIC
Community. The Little Book of Theory of Change for Infrastructure
and Cities. (University of Birmingham, United Kingdom, 2023);
https://www.ukcric.com/media/1839/23562_theory_of_change_
book_publication_aw4_230214.pdf.

112. Basheer, M. et al. Balancing national economic policy outcomes for
sustainable development. Nat. Commun. 13, 5041 (2022).

113. UN. High-Level Political Forum on Sustainable Development.
(United Nations, 2024); https://hlpf.un.org/.

Acknowledgements
We gratefully acknowledge the support from the Institute for Global
Innovation (IGI) and the Institute of Advanced Studies (IAS) of the University
ofBirmingham, aswell as from theGlobalChallengesResearchFund,which
has helped support this project. The authors are also grateful for funding
from the Engineering and Physical Sciences Research Council under grant
numbers EP/R017727 and EP/J017698.

Author contributions
Conceptualisation: A.S. and F.D.P.; Formal analysis: A.S.; Investigation:
A.S.; Resources and Supervision: F.D.P.; Writing—original draft: A.S.;
Writing – review and editing: F.D.P., J.R., C.L. H.B., S.E.B., N.O.B., J.R.B.,
N.C., H.F., S.K., K.N., F.N., L.R., C.D.F.R., K.R., and I.T.; Validation: F.D.P.,
J.R., C.L. H.B., S.E.B., N.O.B., J.R.B., N.C., H.F., S.K., K.N., F.N., L.R.,
C.D.F.R., K.R., and I.T.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to
Francis D. Pope.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’snoteSpringerNature remainsneutralwith regard to jurisdictional
claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in anymedium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article’sCreativeCommons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

https://doi.org/10.1038/s44168-024-00194-2 Perspective

npj Climate Action |           (2024) 3:110 9

https://doi.org/10.2791/15504
https://doi.org/10.2791/15504
https://www.sei.org/wp-content/uploads/2019/08/connections-between-the-paris-agreement-and-the-2030-agenda.pdf
https://www.sei.org/wp-content/uploads/2019/08/connections-between-the-paris-agreement-and-the-2030-agenda.pdf
https://www.sei.org/wp-content/uploads/2019/08/connections-between-the-paris-agreement-and-the-2030-agenda.pdf
https://www.sei.org/wp-content/uploads/2019/08/connections-between-the-paris-agreement-and-the-2030-agenda.pdf
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://www.un.org/en/climate-sdgs-conference-2023
https://www.un.org/en/climate-sdgs-conference-2023
https://www.un.org/en/climate-sdgs-conference-2023
https://www.ukcric.com/media/1839/23562_theory_of_change_book_publication_aw4_230214.pdf
https://www.ukcric.com/media/1839/23562_theory_of_change_book_publication_aw4_230214.pdf
https://www.ukcric.com/media/1839/23562_theory_of_change_book_publication_aw4_230214.pdf
https://hlpf.un.org/
https://hlpf.un.org/
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
www.nature.com/npjclimataction


1School ofGeography,Earth andEnvironmental Sciences,University of Birmingham,Edgbaston,Birmingham,UK. 2Department of AppliedHealthSciences,University
ofBirmingham,Edgbaston,Birmingham,UK. 3Chemical Engineering,University ofBirmingham,Edgbaston,Birmingham,UK. 4SustainEthicsLimited,Wolverhampton,
WestMidlands, UK. 5Department of Management, BirminghamBusiness School, University of Birmingham, Edgbaston, Birmingham, UK. 6International Development
Department, School of Government, University of Birmingham, Edgbaston, Birmingham, UK. 7School of Psychology, University of Birmingham, Edgbaston,
Birmingham, UK. 8University of Lyon 1, Université Claude Bernard Lyon 1, UMR5023, Ecologie des Hydrosystèmes Naturels et Anthropisés (LEHNA),
Villeurbanne, France. 9School of Social Policy, University of Birmingham, Edgbaston, Birmingham, UK. 10Department of Public Administration and Policy, School of
Government, University of Birmingham, Edgbaston, Birmingham, UK. 11Department of Civil Engineering, School of Engineering, University of Birmingham, Edgbaston,
Birmingham, UK. 12Faculty of Social Sciences, University of York, Heslington, York, UK. 13Dundee Business School, University of Dundee, Dundee, UK. e-
mail: f.pope@bham.ac.uk

https://doi.org/10.1038/s44168-024-00194-2 Perspective

npj Climate Action |           (2024) 3:110 10

mailto:f.pope@bham.ac.uk
www.nature.com/npjclimataction

	Delivering sustainable climate action: reframing the sustainable development goals
	Sustainable Development Goals, limitations and climate change
	Human and Social Sustainability
	Environmental and Resource Sustainability
	Governance

	Implications/recommendations for future sustainable development goals and way forward
	Methods/Approach
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




