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Editorial 
As governments navigate elevated policy uncertainty and pressures on global growth prospects, they also 
face the need to make progress on their environmental objectives. The triple challenge posed by climate 
change, biodiversity loss and pollution – from plastics to harmful chemicals – continues to intensify and 
requires effective solutions. 

These environmental challenges have wide-ranging implications for ecosystems, human health, economic 
growth and well-being. This Environmental Outlook provides a comprehensive evidence base to help 
policymakers better understand interlinkages among these challenges. For example, climate change and 
pollution are key drivers of biodiversity loss. Indeed, the OECD projects that climate change will surpass land-
use change as the main driver of biodiversity loss by 2050. In turn, biodiversity loss compromises ecosystem 
resilience to extreme weather events and pollution, with direct consequences for our air, water and soil. 

The Outlook also identifies practical levers to support more co-ordinated, integrated and effective policy 
responses. The green energy transition is one key priority for addressing the triple challenge. Expanding 
renewable energy can reduce carbon emissions, improve air quality and ease climate-induced pressures on 
ecosystems. However, without careful planning, clean energy infrastructure can also create new challenges, 
including pressures on natural habitats and waste management concerns at the end of technology lifecycles.

The policy implications are clear: climate change, biodiversity loss and pollution cannot be addressed 
separately in isolation. By drawing on the insights in the Outlook’s policy roadmap, governments can develop 
a more co-ordinated approach to better harness synergies and manage the risk of trade-offs among policy 
tools. 

The OECD remains committed to supporting countries in developing and implementing more integrated, 
evidence-based approaches to address the triple challenge, and lay the foundations for more resilient, 
sustainable growth in the years to come.

Mathias Cormann
OECD Secretary-General
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1. Key Findings
The triple planetary crisis of climate change, biodiversity loss and pollution poses a growing threat to the 
environment and the economy. While each of these challenges is pressing, interlinkages can magnify their 
cumulative impact while creating opportunities for synergistic action. This Environmental Outlook aims to 
inform an integrated policy approach that accounts for common drivers, pressures and mutually reinforcing 
impacts of climate change, biodiversity loss and pollution. 

The three challenges have interlinked common drivers 
Projections based on an integrated biophysical and economy-wide modelling in this Outlook suggest that, 
under current policies, between 2020 and 2050:

l	 Global GDP is projected to more than double (from USD 126 trillion to USD 283 trillion), equivalent to 2.7% 
annual average growth. Large parts of Asia and Africa are projected to experience faster growth. 

l	 Environmental pressures are primarily driven by growth in specific economic sectors, spurred by socio-
economic trends of population and economic growth.

	 –  �Agriculture will remain the main driver of land use change, responsible for 87% of land conversion. 
Intensification in agricultural production will mitigate but not prevent an increase in agricultural land.

	 –  �Fossil fuel use is projected to increase by 16% (from 466 to 541 exajoules), with a shift towards natural 
gas. Amid ongoing electrification of the energy system, renewables power generation is projected to 
more than double (from 80 to 209 exajoules). 

	 –  �Primary materials use is projected to increase by roughly half (from 96 to 145 Gigatonnes) while global 
water withdrawal is expected to increase by 17%.

l	 Technological and behavioural changes will enable some decoupling between environmental pressures 
and economic growth. However, these factors are projected to slow – but not halt – global demand growth 
of energy, food, materials and water. 

Environmental pressures underpinning the triple planetary crisis are set to intensify along several 
dimensions
As environmental pressures rise, climate change, biodiversity loss and pollution are set to worsen over time 
and reinforce each other. Modelling projections suggest that, under current policies, between 2020 and 2050:

l	 Global mean temperatures will continue to increase (from 1.2°C in 2020 to 2.1°C in 2050 above pre-
industrial levels). Climate change is also projected to become the main driver of biodiversity loss before 
mid-century. 
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l	 The terrestrial mean species abundance index is projected to further decline (from 59.7 to 56.5). This is 
equivalent to the conversion of pristine habitat of more than 4 million km2  into an area where all the 
original species have been lost. 

l	 As regards pollution, the situation is mixed. 
	 –  �Concentrations of particulate matter and ozone are projected to decline in most regions, driven by 

reduction in emissions of precursor gases. Sulphur dioxide emissions, for instance, are projected to 
significantly decline in all regions with a 64% decrease globally. This decline, however, will accelerate 
warming due to the cooling effect of sulphur dioxide. 

	 –  �Pollutant emissions to water and soil are projected to continue to increase, not least ammonia with a 
43% increase globally. 

	 –  �Mismanaged plastic waste is projected to increase from 83 to 138 million tonnes, leading to an increase 
in global plastic leakage to the environment from 22 to 37 million tonnes.

There is ample potential for more integrated policies, but much more needs to be done 
l	 The linkages among climate change, biodiversity loss and pollution may suggest that addressing one 

challenge automatically helps tackle the other two. However, interactions between policies underscore 
the potential for synergies and trade-offs. Failing to consider these interactions can result in policy gaps 
and missed opportunities from more integrated action. 

l	 A first-of-its-kind stocktake of 20 national documents across 10 countries (Argentina, Australia, Canada, the 
People’s Republic of China, France, India, Indonesia, Japan, Peru, and Uganda) finds that:

	 –  �Biennial Transparency Reports and National Biodiversity Strategies and Action Plans include relatively 
extensive discussions on the linkages between climate change and biodiversity in terms of their 
biophysical impacts.

	 –  �Considerations of how climate change and biodiversity loss might affect the severity and extent of 
pollution are largely lacking. 

	 –  �Policies targeted at managing trade-offs – particularly for pollution – are sparse. 

l	 Deep dives demonstrate opportunities for a more integrated approach for renewable energy expansion, 
management and expansion of protected areas, air pollution control and nutrient management. 

Key Findings
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2. Critical levers for policy action
While there may be intrinsic policy co-benefits, especially for policies that tackle common drivers of climate 
change, biodiversity loss and pollution, this Outlook also demonstrates that measures targeting one problem 
will not, in and of themselves, be sufficient to tackle the systemic challenges posed by the triple planetary 
crisis. 

Three foundational levers can lay the groundwork for integrated policy approaches to fundamentally 
address the triple planetary crisis and its underlying drivers:  

l	 Addressing key gaps in research and assessment through better targeting of research funding and by 
leveraging (inter)national scientific assessment processes on climate change, biodiversity loss and 
pollution. 

l	 Strengthening the consideration of interlinkages between these three challenges in national reporting 
frameworks for multilateral environmental agreements. In addition, developing national approaches to 
tackle pollution comparable to those for climate change and biodiversity can help prevent blind spots. 

l	 Aligning finance and resource allocation towards jointly addressing the challenges posed by the triple 
planetary crisis. Synergies can be promoted by embedding interlinkages in multilateral environmental and 
development finance, using national budgeting processes to incentivise collaboration across ministries 
and ensuring support measures are well-targeted.

Complementarily, specific considerations for clean energy, material resources and food systems can help 
enhance synergies and minimise the risks for trade-offs, while also addressing social and distributional 
concerns, such as job and income losses, affordability, and access to food and energy: 

l	 Better assessing and managing unintended impacts of the clean energy transition so that the adverse 
biodiversity and pollution impacts do not become an impediment to accelerated renewable energy 
expansion. Spatial planning and regulatory tools such as licensing and permitting, as well as better 
management of end-of-life fates, can help limit potential adverse impacts of renewables expansion on 
biodiversity and pollution control objectives. 

l	 Transitioning to a more resource-efficient and circular economy to address the significant environmental 
impacts of resource use on the triple planetary crisis. Action is needed across the materials lifecycle, including 
mainstreaming the circular economy within other policy domains, exploiting synergies with resource-
intensive sectors, strengthening and realigning incentives, and leveraging demand-side interventions. 

l	 Policies are needed to reduce the environmental footprint of food production and consumption. This is 
critical to reducing greenhouse gas emissions, mitigating ecosystem degradation from agricultural land 
use expansion and intensification, and alleviating nutrient pollution. Governments can consider revising 
regulations and safeguards with an aim to reduce emissions, shift diets and decrease food loss and waste.  
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3. Climate change, biodiversity loss and 
pollution are pressing challenges and interact 
in complex ways
Anthropogenic greenhouse gases (GHG) emissions are responsible for the observed increase in global surface 
temperature since the industrial revolution. 2024 was the warmest year since 1850, 1.6 ºC warmer than pre-
industrial levels. This exceeded, for the first time in history, the lower bound threshold set forth by the Paris 
Agreement to limit “the increase in the global average temperature to well below 2°C above pre-industrial 
levels and pursue efforts to limit the temperature increase to 1.5°C [...]”. Climate change affects virtually every 
inhabited region, with wide ranging repercussions in the form of heat waves, wildfires, sea level rise and 
drought. In turn, changes in temperature and precipitation patterns may affect crop yields and food security, 
and have negative consequences on human health.

Available metrics for biodiversity suggest that it is in overall decline globally. The last Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Services global assessment report found that around 
one-quarter of the species in plant and animal assessed groups were threatened with extinction – a larger 
proportion than ever before. Biodiversity decline in turn compromises valuable and often irreplaceable 
ecosystem services, such as pollination, on which approximately 75% of global food crop types rely to some 
extent. Without further action, the species extinction rate will further accelerate, which is already at least tens 
to hundreds of times above the average over the past 10 million years.

Pollution is widespread, multifaceted and affects all media: air, water and soil. It also has significant adverse 
health consequences. In 2019, pollution was responsible for 9 million premature deaths, equivalent to one in 
six deaths globally. Air pollution was responsible for the majority of this burden (6.7 million premature deaths), 
while water pollution was responsible for 1.4 million premature deaths.1 Soil pollution is also pervasive, with 
an estimated 5 million contaminated brownfield sites globally.2 Meanwhile, 38% of global municipal solid 
waste was mismanaged in 2020, the health burden from which is estimated between 0.4 and 1 million deaths 
annually in developing countries.3

These three challenges are also intricately connected. Climate change, biodiversity loss and pollution 
interact in complex ways (Table 1). For example, climate change and pollution each contribute to around 
14% of the measured biodiversity loss, along with land and sea-use changes (30%), direct exploitation of 
natural resources (23%), invasive alien species (11%) and other human disturbance (9%).4 The combination 
of increased temperature, low humidity and precipitation will lengthen the warmer and drier seasons with 
heightened risk of wildfires, which can lead to habitat degradation and loss in some regions, although it is also 
important to note that some ecosystems rely on fire to maintain habitat quality and stimulate regeneration. A 
warmer climate will also increase the risk of extreme weather events such as floods that can lead to spills, leaks 

1.	 Fuller et al (2022), Pollution and health: a progress update, The Lancet Planetary Health, Volume 6, Issue 6, e535 - e547. 

2.	 Hou et al. Sustainable remediation and redevelopment of brownfield sites. Nat Rev Earth Environ 4, 271–286 (2023).

3.	 UNEP (2024), Global Waste Management Outlook 2024. 

4.	 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services.

https://doi.org/10.1016/S2542-5196(22)00090-0
https://doi.org/10.1038/s43017-023-00404-1
https://wedocs.unep.org/bitstream/handle/20.500.11822/44939/global_waste_management_outlook_2024.pdf?sequence=3
https://zenodo.org/records/3553579
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and release of pollutants including waste such as plastic waste into the environment. Pollution, in turn, can 
degrade natural habitats and adversely affect biodiversity; furthermore, some pollutants affect the climate 
(either as coolant or warming forcer). Loss and degradation of natural habitats, meanwhile, can compromise 
important regulating ecosystem services such as carbon sequestration and erosion control that are key to 
climate change mitigation and adaptation.

TABLE 1. Examples of interlinkages among climate change, biodiversity loss and pollution

C AT E G O R Y E X A M P L E S

Climate change drives 
biodiversity loss

Risk of habitat disturbance, alteration and destruction from increasing 
carbon dioxide (CO

2
) concentrations in the atmosphere, temperature, 

precipitation and extreme weather events. 

Changes in climatic variables such as temperature induces genetic 
adaptation among species which may alter compositional biodiversity and 
threaten the ecological integrity of biomes. 

Increasing temperatures induce species to move to climatic conditions 
within their thermal range which alters interactions among species and 
threatens those which cannot relocate or have smaller thermal ranges. The 
range shifts can also affect the spread of vector-borne diseases (e.g. West 
Nile virus and lyme disease). 

Extreme weather events can directly harm species, reduce species richness 
and biomass and hinder ecosystem resilience. 

Climate change amplifies 
the impacts of other 
drivers of biodiversity loss 

Rising temperatures can increase the toxicity and volatilisation of some 
pollutants while reducing ecosystem recovery capacity and community 
resistance. 

Impacts of climate change (e.g. melting glaciers and polar ice) increases 
accessibility of remote areas which increases direct exploitation pressure 
(e.g. new shipping routes in the Arctic). 

Increasing temperatures may favour the spread of invasive alien species 
promoting biotic homogenisation. 

Ocean acidification can negatively impact marine species (in particular 
shell-forming and calcifying species). 

Biodiversity loss 
accelerates climate change

Loss of marine and terrestrial ecosystems releases stored carbon and 
reduces future carbon storage capacity. 

The process of forest degradation and deforestation (and the resultant 
biodiversity loss) coupled with increasing wildfire occurrence due to 
prolonged dry seasons results in certain forestlands becoming net carbon 
emitters, further contributing to climate change. 

Biodiversity loss reduces 
nature’s climate adaption 
potential

Deforestation and soil biodiversity loss limit ecosystem capacity to regulate 
surface temperatures through photosynthesis and evapotranspiration at a 
local and global scale. 

Compositional and spatial changes in terrestrial biodiversity impact surface 
temperature through albedo, emissivity and surface roughness. 

Biodiversity loss reduces resilience to extreme weather events and rising sea 
levels such as the protective role of wetlands and mangroves from flooding. 

3. Climate change, biodiversity loss and pollution are pressing challenges and interact in complex ways
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3. Climate change, biodiversity loss and pollution are pressing challenges and interact in complex ways

C AT E G O R Y E X A M P L E S

Pollution drives 
biodiversity loss

Air pollutants – like ground-level ozone, nitrogen oxides (NOx), sulphur 
dioxide (SO

2
) and particulate matter (PM) – can reduce the effectiveness of 

pollinators and natural pest regulators as well as slow vegetation growth. 

Nutrient pollution can impact biodiversity by contributing to the spread of 
certain invasive alien species, eutrophication of water bodies, harmful algal 
blooms and airborne compounds. 

Pesticide pollution can increase the risk of mortality for non-target species 
and alter compositional biodiversity by favouring pesticide-tolerant species. 

Macroplastic pollution increases the risk of entanglement or ingestion 
for marine species directly harming them and increasing mortality risk 
in addition to plastic debris being a raft for non-native species altering 
their interactions by eschewing natural geographical ranges. While their 
environmental and health impact remains uncertain, the presence of 
microplastics is documented across terrestrial and aquatic ecosystems, and 
even in human organs and specimens. 

Heavy metals such as mercury bioaccumulate and biomagnify through 
food chains in freshwater ecosystems to cause significant harm to human 
and wildlife health. 

Endocrine disrupting chemicals compromise reproductive capacity across 
taxa (e.g. fish, mammals and insects). 

Biodiversity loss 
compromises nature’s 
capacity to recover from 
pollution

Deforestation reduces the capacity of forests to absorb and degrade 
pollutants through infiltration and percolation, and of their canopies to 
purify pollutants and prevent them from reaching ground-level. 

Decline in wetland dependent species threatens ecosystem services 
provided by wetlands such as water purification through matter 
decomposition and nutrient cycling. A balanced nutrient cycle – involving 
the movement of nutrients through soils, plants, animals, and the 
environment – helps remove, transform, or retain nutrients and limit 
pollution of water bodies.

Pollution may reduce resilience of species if, for example, adaptation to a 
pollutant reduces genetic diversity and thus capacity to adapt to further 
stressors. 

Climate change alters the 
mobilisation patterns and 
properties of pollution

Rising temperatures impact pollution transfer in various ways such as 
pesticides accumulating in the atmosphere through vaporisation, release 
of pollutants from glacial melt and permafrost thaw, quicker degradation of 
plastics, and increasing toxicity. 

More frequent extreme weather events can increase the transfer of pollution 
from environmental reservoirs such as increased runoff from flooding. 

Climate change can have mixed effects upon pollutants: higher 
temperatures can increase volatile organic compounds (VOCs) released 
from various sources, but increased precipitation can reduce PM 
concentration. 

Pollution affects 
temperature and other 
climatic variables

Air pollutants can compound climate change through warming effects, 
impacts upon cloud properties, precipitation, radiation and induced 
snowmelt amongst other things. 





Relative Intensity (Very High = Highest regional value in 2050)

Very Low Low Low-Medium Medium Medium-High High Very High

2020 level indexed
to 100%
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4. Under business as usual, by 2050...

BOX 1. Environmental pressures driving the triple crisis vary widely across regions

The evolution of pressures in 2050 relative to 2020 varies strongly by region and by pressure (Figure 2). CO2 
emissions are projected to decrease in Europe (by 46%), Japan, Korea and Oceania (42%), North America 
(33%) and East Asia (18%, following a peak in 2030), while staying stable in Eurasia. In contrast, they are 
projected to more than double in South Asia and Sub-Saharan Africa. Agriculture-related environmental 
pressures are projected to rise particularly in Sub-Saharan Africa, which records the highest relative increases 
in cropland area (41%), though starts from relatively low levels. The per-capita intensity of these pressures in 
Sub-Saharan Africa remains among the lowest around the world by 2050.

FIGURE 2. Regional evolution of environmental pressures
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4. Under business as usual, by 2050...

The triple planetary crisis is set to intensify, with compounding impacts  

As environmental pressures rise, climate change, biodiversity loss and pollution are set to worsen (Figure 3). 
By 2050, climate change is projected to lead to 2.1°C warming relative to pre-industrial levels. Global 
temperatures are projected to continue to increase by more than 0.25°C per decade thereafter. The terrestrial 
mean species abundance index is projected to further decline (from 59.7 to 56.5). This is equivalent to the 
conversion of pristine habitat of more than 4 million km2 into an area where all the original species have been 
lost. In the case of pollution, while air pollution is projected to decline, the nitrogen surplus is projected to 
increase by one-third, and leakage of plastics to the environment to grow by almost two-thirds.
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E N V I R O N M E N TA L  S TAT E D E TA I L E D  I N D I C ATO R

Biodiversity loss due to climate change Loss in Mean Species Abundance caused by climate change 

Biodiversity loss Loss in Mean Species Abundance

Biodiversity loss due to nitrogen pollution Loss in Mean Species Abundance caused by nitrogen pollution

Nitrogen surplus Nitrogen surplus in agriculture (Mt)

Phosphorus pollution Area (km2) with surface water pollution above the WHO P threshold (0.1 mg P/L)

Plastic leakage Leakage of plastic waste into the environment (Mt) 

Air pollution PM2.5 concentration (ug/m3)

Climate change related to air pollution Effective radiative forcing of short-lived climate forcers (BC, CH
4
), aerosols, and ozone (W/m2)

Climate change Global surface temperature change relative to pre-industrial times (°C)

Note: The length of the bars represents the evolution from 2020 to 2050. The outer grey circle indicates the 2020 level. For the sake of readability, the bar 
for the Climate change related to air pollution is truncated. For indicators with a strong local component (all indicators except climate-related ones).

FIGURE 3. Projections of intensifying and mutually reinforcing environmental degradation

2020 level
indexed
to 100%
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4. Under business as usual, by 2050...

Several interaction effects are expected to intensify over time. Climate change emerges as the dominant 
driver of future biodiversity loss, overtaking land use change, which has historically been the primary cause. 
This shift highlights the deepening interlinkage between these two dimensions. In turn, even if not visible 
from our dashboard, biodiversity decline is expected to limit climate change mitigation by reducing the 
ability of ecosystems to act as carbon sinks, especially forests and oceans. In parallel, the contribution of air 
pollutants and short-lived climate pollutants to climate change is growing significantly in proportional terms. 

BOX 2. How are these modelling projections developed?  

The projections provided in the Environmental Outlook are based on an integrated modelling comprising the 
OECD’s in-house ENV-Linkages model and the IMAGE modelling framework of PBL Netherlands Environmental 
Assessment Agency. The combination of these models enables analysis that recognises the interlinkages 
among the economy and the environment, as well as among the different dimensions of the triple planetary 
crisis. The two models are complemented with other tools such as the MAGICC model for climate and the 
TM5-FASST model for air pollution.
 
Both models are linked to ensure consistent but complementary insights. First, both models are driven by 
a common set of socio-economic trends that influence the activities modelled in detail, such as population 
and income growth as well as changes in technology and behaviour. Second, key economic trends projected 
with ENV-Linkages, such as the impact of differences in productivity growth between economic sectors on 
structural change, are fed into the IMAGE modelling to ensure that the resulting projections on production, 
consumption and international trade are harmonised across both models. Third, projections of land use 
and agricultural production in ENV-Linkages are harmonised with the projections by the IMAGE model to 
ensure that underlying biophysical trends, such as water availability and agricultural yield improvements, are 
adequately considered. 
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5. How are interlinkages between these three 
challenges currently being addressed?
Climate change, biodiversity loss and pollution are mutually driven and share common drivers. It may 
therefore seem intuitive that addressing one issue would automatically contribute towards resolving others. 
There are intrinsic benefits from tackling the common drivers of the inter-connected challenge, such as 
reducing fossil fuel use as the primary source of energy. 

This, however, is not always the case. In fact, policy approaches that seek to tackle each issue in isolation 
can be at odds with the interlinkages among these challenges as policies targeting one challenge can also 
have spillovers on the other two. Considering these interlinkages can provide a more holistic picture of the 
costs and benefits of policies as well as more accurate estimates of their impacts. Conversely, policies that do 
not consider these interlinkages may result in unintended trade-offs between otherwise coherent objectives 
of tackling these challenges together. These policy interlinkages underscore the importance of a more 
integrated approach so that each dimension of the triple planetary crisis is addressed together with, rather 
than at the cost of, the other two.
 

Policymaking at the national level plays a critical role in unifying the actions taken at 
multiple levels; it is a key unit of analysis for assessing the progress towards global 
environmental goals, while setting the direction for local and regional implementation. 
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5. How are interlinkages between these three challenges currently being addressed?

Policymaking at the national level plays a critical role in unifying the actions taken at multiple levels; it is a key 
unit of analysis for assessing the progress towards global environmental goals, while setting the direction for 
local and regional implementation. A first-of-its-kind stocktake of 20 national reporting documents of across 
10 countries (Argentina, Australia, Canada, the People’s Republic of China, France, India, Indonesia, Japan, 
Peru, and Uganda) finds that Biennial Transparency Reports (BTRs) under the Paris Agreement and National 
Biodiversity Strategies and Action Plans (NBSAPs) aligned with the Kunming-Montreal Global Biodiversity 
Framework include relatively extensive discussions on the linkages between climate change and biodiversity 
in terms of their biophysical impacts. Considerations of how climate change and biodiversity loss might affect 
the severity and extent of pollution are largely lacking. Policies targeted at managing trade-offs – particularly 
for pollution – are also sparse (Table 2). 

TABLE 2. Consideration of pairwise linkages in national reporting documents across 
10 selected countries 

Notes: 
1. 	 In the absence of a Biennial Transparency Report, the analysis was completed using the country’s latest National Communications document. 
2. 	 Impacts refer to the biophysical impacts of climate change on biodiversity (loss) and vice versa or to the biophysical impacts of biodiversity (loss) on 

pollution and vice versa. 
3. 	Government actions refer to policies and projects. 
4. 	Dimensions of biodiversity include species, ecosystems and biota. 
5. 	Dimensions of pollution include subsets of media (e.g. air) as well as types (e.g. nutrient).

l
Country-specific impacts2 are discussed extensively and in-depth.
Implemented government actions3 consider pairwise linkages, focusing on maximising synergies or managing trade-offs extensively and in-depth.

l
Country-specific impacts cover more than one dimension of climate change, biodiversity4 or pollution5, with at least one impact discussed substantively.
Implemented government actions consider linkages, with at least one policy action substantively focusing on maximising synergies or managing trade-offs.

l
Country-specific impacts cover more than one dimension of climate change, biodiversity or pollution but are not discussed substantively.
Implemented or planned government actions consider linkages, with some consideration of policy action aimed at maximising synergies or managing 
trade-offs.

l
Impacts are discussed in generic terms based on global or regional assessments, or with very few details.
The document contains a generic acknowledgement of the need to consider synergies maximisation or trade-off management in policy action in the 
context of linkages.

l No information found in the assessed national documents 

Biennial Transparency Reports1

Climate Change and Biodiversity Climate Change and Pollution

The impacts of 
climate change 
on biodiversity 

(loss)

The impacts 
of biodiversity 

(loss) on 
climate change

Synergistic 
policies or 

projects

Trade-offs in 
policies or 

projects

The impacts of 
climate change 

on pollution

The impacts 
of pollution 
on climate 

change

Synergistic 
policies or 

projects

Trade-offs in 
policies or 

projects

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

National Biodiversity Strategies and Action Plans

Biodiversity and Climate Change Biodiversity and Pollution

The impacts of 
climate change 
on biodiversity 

(loss)

The impacts 
of biodiversity 

(loss) on 
climate change

Synergistic 
policies or 

projects

Trade-offs in 
policies or 

projects

The impacts of 
pollution on 
biodiversity 

(loss)

The impacts 
of biodiversity

(loss) on 
pollution

Synergistic 
policies or 

projects

Trade-offs in 
policies or 

projects

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l

l l l l l
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2. Accelerated climate action can deliver strong economic and development benefits

This Outlook outlines a policy roadmap 
to address the interconnected nature 
of these environmental challenges 
through integrated frameworks. It 
consists of six policy levers, including 
three which are intended to provide a 
foundation for more integrated policies. 
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6. Roadmap for policy action

Measures targeting one problem will not, in and of themselves, be sufficient to tackle the systemic challenges 
posed by the triple planetary crisis. This Outlook outlines a policy roadmap to address the interconnected 
nature of these environmental challenges through integrated frameworks. It consists of six policy levers, 
including three which are intended to provide a foundation for more integrated policies. The roadmap also 
includes specific considerations for clean energy, material resources and food systems, while addressing 
social and distributional concerns, such as job and income losses, affordability and access to food and energy. 
 
1. Address key gaps in research and assessment 

Informed and integrated policy action hinges on a strong knowledge base of the interlinkages among climate 
change, biodiversity loss and pollution. However, research on the dimensions of the triple planetary crisis has 
historically been uneven, while research focusing on the triple planetary crisis is nearly absent (Figure 4). 
Research bottlenecks may have cascading implications for evidence-based policymaking, with policy 
attention focusing on single, more salient and well-studied issues. 

Leverage assessments and funding to facilitate solutions-oriented research on cross-linkages  
Existing and new scientific assessment processes at international and national levels can help establish a found
ation of policy-relevant knowledge on interlinkages among climate change, biodiversity loss and pollution. For 
example, countries can consider facilitating more routine investigations on interlinkages via intergovernmental 
science-policy panels. The inaugural joint IPBES – IPCC co-sponsored workshop in 2020 is particularly illustrative, 
with the ensuing report providing a first-of-its-kind evidence synthesis on pairwise interlinkages between the 
two challenges. The recently established Intergovernmental Science-Policy Panel on Chemicals, Waste and 
Pollution also provides an opportunity to more systematically advance knowledge on interlinkages, including 
through targeted collaborations with the IPCC and IPBES and national focal points.   

Governments can better target public funding for research, for instance, by conducting rapid evidence 
syntheses prior to initiating calls for proposals to mitigate biases towards funding well-researched topics. 
Collaborations between governments and research institutions – such as through targeted units or dedicated 
funding opportunities – can also help incubate interdisciplinary work and support the next generation of 
researchers.
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6. Roadmap for policy action

Note: The number of articles, review articles and conference papers containing the labels as shown in the figure (e.g. triple planetary crisis) in abstracts 
and/or titles between 2010 and 2024. Given the wide variation in the number of papers the results are presented on a log scale. 

Source: Elaboration by authors based on Scopus. 
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2. Strengthen consideration of interlinkages in national reporting and planning

Policymaking at the national level can help harness synergies and manage trade-offs through long-term 
visions and strategies and sectoral plans, while guiding regional and local implementation.  

Strengthen considerations of cross-linkages in BTRs and NBSAPs
Governments can leverage national reporting and planning frameworks for multilateral environmental 
agreements to facilitate the consideration of interlinkages. To deepen the integration of potential synergies 
and trade-offs in national policy documents, countries can use indicators within existing frameworks and 
consider how the implementation of NBSAPs can support progress in BTRs (and vice versa) can strengthen 
alignment across climate, biodiversity and pollution targets.

Harvest and scale up existing innovative integrated approaches 
Highlighting innovative policy tools that countries have developed to enhance synergies and manage trade-
offs and drawing lessons from their implementation is key to scaling-up more integrated responses.   The 
examples span the gamut of economic instruments (e.g. targeted carbon credit schemes), regulatory 
instruments (e.g. enhanced protected areas adapting to climate change and pollution risks) and information 
policies (e.g. fine-tuned information campaigns aimed at reducing food waste). 

Develop an overarching approach to pollution 
Countries can consider developing national plans to tackle pollution comparable to those already available 
for climate change and biodiversity loss to help prevent blind spots. Applying a “multi-pollutant, multi-
effect” approach can help establish policy linkages, preventing the types of pollution that do not fit neatly 
into a single category, such as various forms of nitrogen, from becoming overlooked. If a pollution strategy 
focussing on a dimension (e.g. air or water quality) already exists, outlining the interlinkages with biodiversity 
and climate can be an important step. Countries can start small focussing on national priorities through a 
modular approach.

Reinforce institutional mechanisms and tools for horizontal and vertical integration 
To tackle the triple planetary crisis, policy synergies and trade-offs need to be considered, both horizontally 
across sectors and policy domains and vertically across geographical scales (Figure 5). In addition to national 
reporting documents, institutional arrangements such as inter-ministerial committees and multi-year plans 
for sectors (e.g. food and agriculture) can help enhance the alignment between environmental and other 
policy objectives.   

An integrated policy approach requires better use of environmental metrics and tools, such as the System of 
Environmental-Economic Accounting Ecosystem Accounting. Strategic Environmental Assessment can also 
be utilised to aid decision-making. At the project level, existing modalities such as environmental impact 
assessments (EIA) can be leveraged as integrative tools as part of permitting process to facilitate consideration 
of a broader set of objectives. Complementing EIA, cumulative effects assessments can elucidate the 
combined impacts of development projects over space and time. An important balance needs to be struck, 
however, between robust consideration and the speed of decision-making so that the assessments do not 
impede accelerated deployment of solutions addressing the triple planetary crisis. 
 

6. Roadmap for policy action
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FIGURE 5. Integration of climate, biodiversity and pollution considerations across various levels  
 

3. Align financing and resource allocation

The interlinkages among climate change, biodiversity loss and pollution can be better addressed through 
financing and budgets that are designed, tracked and delivered jointly, rather than in separate siloes.  

Strengthen consideration of interlinkages in existing financing and budgeting processes 
Embedding interlinkages in multilateral environmental finance can help channel funds towards synergistic 
projects. More explicit targeting, complemented by improved assessments and monitoring of projects to 
ensure the anticipated synergies materialise, can contribute towards maximising the impact. This can 
also enhance cost-effectiveness in the long-term.  With only 25% of climate-related official development 
finance also targeting biodiversity objectives​ – a sharp contrast to the share of biodiversity-related official 
development finance that also target climate objectives, which was 89% in 20211 – there is also further scope 
for enhancing synergies in development finance. 

National budgeting processes can also be leveraged to facilitate collaboration and prevent underinvestment in 
cross-cutting issues which may not neatly fit within the remit of ministries and departments. Complementary 

1.	 OECD (2023), “Biodiversity and Development Finance 2015-2021: Progress towards Target 19 of the Kunming-Montreal Global 
Biodiversity Framework”, OECD Development Perspectives, No. 43, OECD Publishing, Paris.
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tools and methodologies such as “green budgeting” can also play a role in facilitating resource allocation 
towards synergistic policies, while also integrating the objective of tackling the triple planetary crisis within 
broader policy domains and programmes. 

Align current patterns of public expenditure with environmental objectives
It is important to review existing public expenditure, including support measures for agriculture, fisheries 
and fossil fuels, to ensure they are well-targeted. To improve the alignment of public expenditure with 
environmental objectives while heeding the socio-economic concerns, countries can examine how the 
resource may be reoriented, such as towards targeted investments into productivity improvements for 
agriculture and strengthened stock assessments, management and enforcement alongside more targeted 
support for sustainable fishing practices.  
   
4. Mitigate unintended impacts of the clean energy transition

Given the far-reaching environmental impacts of fossil fuels across lifecycle from extraction to combustion, a 
shift away from fossil fuels is fundamental to address the triple planetary crisis. However, renewable energy 
is not entirely without environmental costs. Adverse impacts on biodiversity and the risks of upstream and 
downstream pollution need to be carefully managed so that they do not become an impediment to the 
accelerated expansion of renewable energy.

Core policy recommendations and actions
Procedures relating to the siting of wind and solar infrastructure are fundamental to avoiding the adverse 
impacts. Countries can actively identify appropriate sites across terrestrial and marine areas for renewable 
energy infrastructure or steer them away from areas that are legally established as priority for biodiversity 

6. Roadmap for policy action
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(e.g. protected areas) as well as migratory routes (e.g. of birds)​.2 Various land-sharing arrangements can 
be considered, including through combining solar photovoltaic (PV) setup and conventional agriculture 
(“agrivoltaics”) to reduce the spatial footprint while seeking synergies for other policy objectives​.3   

Additional safeguards at the operational level include curtailment for wind turbines (e.g. changing the wind 
speed at which wind turbines start rotating) to reduce bat mortality risks and creating microhabitats in solar 
parks to protect pollinator diversity. Downstream impacts of renewable energy infrastructure can be better 
managed through policies to improve recyclability of end-of-life turbine blades and solar panels and to 
facilitate adoption of more environmentally sound waste management.

SOCIAL AND DISTRIBUTIONAL CONSIDERATIONS
Promoting public participation in decision-making and stakeholder engagement before there is a prescribed 
need can avoid unintended disruptions to project planning, siting and implementation, while anticipating 
and assuaging the concerns of the public. Care should also be taken to involve project beneficiaries, including 
Indigenous, disenfranchised and vulnerable communities. Co-ownership and benefit sharing schemes such as 
royalties with the impacted communities can also help address community concerns. Meanwhile, measures like 
subsidies and financing schemes for low-income households and ensuring grid integration for rural communities 
can help ensure more equitable access to clean energy. As the new jobs renewables create in manufacturing, 
installation and maintenance may not sufficiently overlap with the jobs they replace in terms of skills or location, 
it is vital to implement just transition policies including reskilling programs and social protection measures. 

2.	 OECD (2024), Mainstreaming Biodiversity into Renewable Power Infrastructure, OECD Publishing, Paris. 

3.	 Barron-Gafford et al (2019). Agrivoltaics provide mutual benefits across the food–energy–water nexus in drylands. Nat Sustain 2, 
848–855. 
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6. Roadmap for policy action

5. Transform resource use

Resources are the bedrock of economies across sectors. Yet, current consumption patterns are unsustainable, 
with cascading impacts on climate change, biodiversity loss and pollution. In this context, enhancing 
circularity of resource use can optimise energy usage, reduce waste and emissions and limit land degradation 
associated with biodiversity loss.  

Resource efficiency and circular economy initiatives have grown in prominence in policy agendas in recent 
years, with 75 countries adopting a national circular economy roadmap, strategy or call to action. 4 Dialogues 
for advancing circularity and resource efficiency have also emerged at both regional and international 
levels. Despite policy action, however, progress on key circular economy metrics has been uneven and slow. 
Efficiency and material productivity improvements are yet to halt the increase in waste generation in most 
OECD Member countries. 

Core policy recommendations and actions
Countries can mainstream circular economy considerations into cross-cutting policies that themselves 
impact the triple planetary crisis, such as in innovation and trade. Circularity holds important relevance to 
resource-intensive sectors such as agriculture, underscoring the opportunities to exploit synergies to reduce 
environmental footprint.  In addition, countries can strengthen incentives to better manage environmental 

4.	 UNIDO (2024), National Circular Economy Roadmaps: A Global Stocktake for 2024. 

https://www.unido.org/sites/default/files/unido-publications/2024-05/UNIDO_National%20circular%20economy%20roadmaps_v07.pdf
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impacts along the lifecycle of materials from extraction, transport, processing, use and disposal to improve 
the viability of circular economy approaches, including the reuse and recycling of materials and products. To 
prevent burden shifting, a whole-of-lifecycle approach is needed.  

Changing consumption patterns is at the heart of a circular economy transition in line with the objective of 
tackling the triple planetary crisis. The prevailing approach of focusing on supply-side (production) measures 
can be supplemented with a greater emphasis on demand-side (consumption). Demand-side measures can 
focus on reducing structural, financial and psychological barriers towards circular practices while improving 
choice architecture and developing markets for recycled products.  

SOCIAL AND DISTRIBUTIONAL CONSIDERATIONS
Availability, affordability and convenience are fundamental to the uptake of circular practices. The higher 
cost upfront for more durable and repairable products, for instance, can raise affordability concerns for low-
income households. Sharing models such as rental and leasing can help reduce costs.  Meanwhile, retraining 
programmes and redirecting revenues from primary materials taxes to reduce distortionary labour taxes can 
help address concerns over jobs, while increasing the viability of secondary production (which tends to be 
more labour-intensive than primary production). The quality of jobs also matters – there is a need to ensure 
safety for workers engaged in recycling, repair and refurbishment. Integrating informal workers within more 
formalised waste management systems is vital for improving occupational health and raising incomes.  

6. Roadmap for policy action
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6. Rethink food systems

Food systems, which comprise elements and activities related to producing and consuming food (including 
land use change) together account for around one-third of global GHG emissions​.5 Agriculture also stands out 
as the main driver of habitat loss, primarily through the land conversion for cropland and pastures. Fertiliser 
and pesticide use, despite their importance for agricultural production, can also have cascading impacts on 
the quality of air, water and soil. 

Core policy recommendations and actions 
Policies are needed to reduce the environmental footprint of food production and consumption. Options to 
reduce food-related GHG emissions is generally synergistic with biodiversity conservation, particularly when 
the interventions can be implemented without incurring pressures on land use. However, they need to be 
implemented in a co-ordinated manner to avoid trade-offs with other food system outcomes such as food 
security or livelihoods. 

One step towards accounting for synergies and trade-offs of rethinking foods systems is to integrate them 
better in NBSAPs and NDCs. Countries can implement and revise regulations and safeguards, targeting both 
supply and demand. On the supply side, action is needed to (i) reduce direct emissions from agricultural 
production and elsewhere along food systems value chains, including through enhancing productivity and 
efficiency of input use and (ii) reduce emissions from land-use change and enhancing carbon sequestration 
potential. On the demand side, information provision may help shift dietary preferences towards less 
emissions-intensive products, although it remains challenging as diets are an integral part of social habits 
and cultures. It is also critical to reduce food loss and waste through policy measures across value chains from 
production and supply – including post-harvest losses – to retail and consumer levels. 

SOCIAL AND DISTRIBUTIONAL CONSIDERATIONS 
Reforming food systems can result in both positive and negative social and distributional consequences. 
Reducing food loss and waste, for instance, can help reduce hunger and malnutrition by increasing 
food availability. However, potential negative side effects need to be carefully evaluated and managed 
as stricter regulations and taxes can affect retail prices of food, placing disproportionate burden on low-
income households.  Income transfers and food vouchers for low-income groups can help offset retail 
price increases. Public procurement policies could also place an emphasis on providing affordable more 
environmentally friendly meals in establishments like schools and hospitals. Just transition programmes 
that support retraining of farm workers as diversification of rural economies can help mitigate potential 
income and job losses. Making input subsidies conditional on the adoption of practices like climate and 
biodiversity smart agriculture – can help reduce nutrient pollution while supporting farmer livelihoods. 
At the international level, meanwhile, support for trade diversification to reduce reliance on export of 
single food commodities, use of development assistance and/or climate finance can facilitate sustainable 
transition in the food system.

5.	 Crippa et al (2021), Food systems are responsible for a third of global anthropogenic GHG emissions. Nat Food 2, 198–209 (2021). 
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This Policy Highlights document is based on the OECD publication 
Environmental Outlook on the Triple Planetary Crisis: Stakes, Evolution and 
Policy Linkages. 

Climate change, biodiversity loss and pollution – the three elements of 
what is now called the triple planetary crisis – are a growing risk to human 
health, the environment and the economy. While these challenges are 
intimately linked, policy responses have traditionally operated in silos, 
presenting an opportunity for more integrated action. 

This OECD Environmental Outlook examines the biophysical impacts of 
the triple planetary crisis before developing projections for the evolution 
of its interlocking drivers, environmental pressures and states to mid-
century.  The Outlook also presents an in-depth analysis of the policy 
linkages among climate change, biodiversity loss and pollution. An 
analytical framework is first developed to examine synergies and trade-offs 
between policy responses to the three challenges. This is followed by a 
first-of-its-kind stocktake examining the extent to which policy linkages 
are addressed in national documents. This high-level analysis is 
complemented by deep dives on how key synergies and trade-offs 
between different objectives manifest during policy design and 
implementation. Key insights are then synthesised into a policy roadmap 
to help inform integrated action.  
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