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Summary

•	 Stable natural ecosystems underpin all economic activity. Ecosystems 
provide the natural resources needed for production; regulate climate 
change and global rainfall patterns; and provide resilience against 
natural disasters and the extremes brought on by global warming. 

•	 Pressures on nature from human activity – such as land use change 
and pollution, as well as climate change - are increasing the risk of 
terrestrial ‘ecosystem tipping points’ (ETPs): non-linear, self-amplifying 
and irreversible changes in ecosystem states that can occur rapidly and 
on a large scale.

•	 Key ETPs that could threaten Earth system stability include: the 
dieback of the Amazon rainforest into a non-forested state; transitions 
in boreal forest cover; tropical peatland collapse; coral reef die-off 
to marine deserts; and mangroves dying back to tidal flats. ETPs 
will compromise the multidimensional services provided by these 
ecosystems to the economy. 

•	 A key global consequence of ETPs is their feedback effect on climate 
change. The Amazon rainforest, tropical peatlands and mangroves 
currently sequester around 220 gigatons of carbon – the equivalent  
of around 20 years of global CO2 emissions based on current rates 
-  that could be destabilised, making staying below global warming of 



1.	Understanding critical ecosystems as Earth 
system tipping points

There is an emerging scientific consensus that large-scale tipping points 



Greenland or Antarctic ice sheet if large-scale tipping points are crossed, 
leading to multi-metre sea level rises over the long-term.1 Allowing global 
warming levels to breach 1.5°C or 2°C increases the likelihood of crossing 
multiple tipping points, driven by climate change, to high or very high 
respectively.4 With current policy trajectories suggesting temperatures 
could reach 2.7°C above pre-industrial levels, climate-driven tipping points 
are moving from low-likelihood, high-impact events (or ‘tail risks’) to high-







contested,47 considering ecosystem services qualitatively provides a useful 
analytical framework for understanding the globally significant impacts that 
could arise from breaching ETPs.

Crossing ETPs will abruptly and permanently change the quantity and 
quality of the services that these ecosystems provide. The new ecosystem 
states that arise from ETPs will have fundamentally different ecological and 
hydrological characteristics that threaten the wide range of final services on 
which societies currently depend (Table 1). Existing pressures are already 
causing environmental degradation and resulting declines in these services, 
but crossing ETPs will increase rates of decline to far greater magnitudes 
than previously experienced.48

Importantly, the occurrence of ETPs is likely to sharply decrease the ability 
of economies to compensate and ‘substitute’ for losses in ecosystem 
services through technology or trade, therefore increasing vulnerability.49 
Decreased adaptive capacity will occur because ETPs are likely to result 
in higher-magnitude losses to multiple ecosystem services in multiple 
locations, with compounding effects. 

Regulating and maintenance services 

Regulating and maintenance services include the regulation of physical, 
chemical and biological conditions, such as water flows, fire protection, flood 
and storm protection, pest and disease control, and landscape stability.50

Water cycle changes arising from an Amazon tipping point will compromise 
its central role in the global regulation of water flows. The forest-rainfall 
feedback that drives tipping (section 2) is central to the abundant rainfall 
that characterises the Amazon basin.10 Land use change has been projected 
to cause sharp, permanent decreases in rainfall and increasing droughts 
across the basin and further downwind. Amazon moisture cycling is a global 
ecosystem service that operates across continents. These ‘teleconnections’ 
mean that the negative impacts of an Amazon tipping point may extend 
to large parts of South America;51 important farming zones in the United 
States’ Midwest;52 and further afield, including the Tibetan Plateau and West 
Antarctic ice sheet.53,54 

Resilient ecosystems regulate floods, mitigate the impacts of storms and 
stabilise landscapes. Mangroves and coral reefs serve as natural defences 
that dissipate energy, preventing erosion and reducing the impact of storm 

are usually estimated for each driver independently, neglecting the fact that 
multiple drivers are compounding, not additive, leading to a much earlier 
likelihood of collapse.8

In summary, a range of terrestrial ecosystems have the potential to tip 
into degraded states at large scales, under relatively short timeframes. 
Pinpointing the thresholds for tipping in terms of external drivers proves 
particularly challenging, since we do not know all the relevant feedbacks 
and multiple drivers add complexity. Nonetheless, some drivers of nature 
loss are nearing critical levels, potentially leading to irreversible changes in 
these ecosystems and their biodiversity.

3.	Threats to financial and price stability from 
ecosystem tipping points

Functioning ecosystems form the basis of economic, and hence financial, 
stability.43 Recent studies by the Network for Greening the Financial 
System (NGFS) have established that losses to biodiversity and ecosystem 
services from environmental degradation can affect the real economy 
through multiple channels, which in turn may impact the financial system 
through strategic, credit, market, underwriting, liquidity and operational 
forms of financial risk, which can further exacerbate economic risks.44 
Breaching ETPs will amplify the magnitude and pace of physical nature-
related financial risks, challenging the common perception of physical risks 
as longer term and slower moving than transition risks. This section outlines 
how crossing ETPs will impact key ecosystem services and explores how 
this could transmit to the economic and financial system.

3.1	 Loss of ecosystem services 

Biodiversity and nature contribute to human wellbeing through ecosystem 
services, also termed ‘nature’s contributions to people’.45 Ecosystem 
services can be both material and non-material.40 They directly provide 
society with tangible goods, such as food and materials (provisioning 
services); mediate and maintain natural processes important to human 
wellbeing (regulating services); and provide opportunities for socio-
cultural fulfilment (cultural services).44,46 While the monetary and economic 
valuation of ecosystem services is both ethically and methodologically 
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as food, water, and genetic resources - in their current form. The Amazon 
rainforest, boreal forests, and tropical peat swamp forests are central 
sources of timber, as well as non-timber forest products (NTFPs) such 
as rubber, Brazil nuts, and berries.65–67 Mangroves also provide timber, as 
well as sources of food and fisheries.38 Coral reefs directly supply up to 
a quarter of the fish catch in some regions.68,69 The Amazon and tropical 
peatlands are important sources of water provision for the surrounding 
areas.58,70 Ecological changes arising from ETPs will compromise the 
supporting habitats required for this provision.

Cultural services and intrinsic value 

Finally, these ecosystems are also of immense cultural value, both to 
humans and intrinsically. The transboundary systems we highlight are 
some of the world’s most iconic environments, providing important sites for 
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food-producing regions such as South America and Southeast Asia, 
regional impacts could rapidly spread globally. There is rising concern 
over the possibility of global production instability in the food system if 
agricultural losses in major food-producing areas are synchronised, which 
is increasingly likely under projected global warming levels.72,85

Rising prices in agricultural commodities, as well as electricity and water, 
due to output losses from ETPs can lead to general inflationary pressures 
at national and global levels as these sectors are systemically significant 
for price stability.86 For example, the 2021 drought episode in Brazil led 
to high inflation nationally, driven by food and electricity price rise.87 The 
global value chains discussed above mean that inflation is not necessarily 
restricted to primary producing countries subject to the most acute supply 
shocks.88 Concentrated market power in certain sectors can also amplify 





Although detailed research on financial flows linked to the degradation 
of specific critical ecosystems is limited, it is clear that a wide range of 
financial actors facilitate the overall activities of companies in these sectors. 
One study found that several asset managers hold significant equity 
positions in companies implicated in Amazon and boreal forest tipping 
dynamics.112 Moreover, between 2016 and 2023, financial actors facilitated 
over US $300 billion in financing (across lending and capital markets 
activities) attributable to ‘forest-risk commodity sectors’ – soy, beef, palm 
oil, timber, pulpwood and rubber production – that are important for a 
range of ETPs113 (Table 1). In some cases, financial actors are directly 
exposed through acquisitions of agricultural land as a portfolio asset,114 a 
practice that has been linked to elevated levels of land use change and 



Figure 3. Potential macro-financial dynamics associated with 
crossing ETPs
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Losses to multiple ecosystem services in a high-magnitude way will cause substantial economic and 
financial risks. The financial system may play a role in amplifying risk through feedback effects, and 
by enabling economic activities linked to ETP drivers in specific ecosystems (‘double materiality’). 
Source: authors’ illustration

In summary, crossing ETPs will lead to collapses in ecosystem provisioning, 
regulating and cultural services that will cause huge negative impacts for 



the impacts posed by ETPs, by oversimplifying ecological and economic 
dynamics and their interconnections. Key regulating and maintenance 
services, such as flood and storm protection, are often overlooked in 
nature-economy models.119 Where ecosystem services are included, 
some direct economic dependencies on them may still be missing (e.g. 
modelling the dependence of agriculture, but not hydropower, on water 
flow maintenance services) (ibid). Models also allow ecosystem services 
to readily substitute for each other or for other production inputs, which 
has the effect of ‘smoothing’ the magnitude of economic impacts (ibid), 
despite scientific evidence that many of nature’s contributions to people are 
irreplaceable, especially at the levels of breakdown posed by ETPs.43



5. Policy and research considerations

ETPs should be of serious concern to macroeconomic and financial 
policymakers, including central banks, financial supervisors and ministries 
of finance, due to the potentially systemic economic and financial 



The risks posed by ETPs and, by extension, nature-related risks more 
generally are ‘fundamentally uncertain’, rendering it impossible to accurately 
determine their overall magnitude with any certainty.131 Forward-looking 
modelling and scenario-based exercises can be best seen, then, as a 
means to explore risks rather than manage them.

Considering this, financial authorities could also consider more qualitative 
approaches that make use of empirical data that is already available. This 
could include directly tracking and mapping the financial flows enabling 
economic activities that are most closely associated with the negative 
drivers of ETPs, such as land use change in ecosystems with tipping points. 
Such a mapping of financial exposures could be achieved quite rapidly 
by implementing mandatory disclosures of financing to companies linked 
to key drivers of ETPs within recently developed disclosure frameworks, 
such as the Taskforce on Nature-related Financial Disclosures (TNFD) 
framework, which emphasises this need for a location-specific approach.128 
Areas where financial flows are linked to ETP drivers represent, firstly, 
sources of transition risk, because such activities will be vulnerable to 
future policies and regulations that aim to reverse nature loss. However, 
where these exposures are not material sources of transition risk, individual 
financial institutions are unlikely to manage them in line with system-
wide financial stability concerns, suggesting that a ‘double materiality’ 
approach is needed by policymakers.109 Given large-scale ecological 
breakdown caused by ETPs would result in potentially systemic risks, there 
is a clear role for financial policymakers to manage such exposures in a 
precautionary manner, beyond disclosure. 

Combining a better understanding of direct exposures to economic 
activities negatively pressuring ecosystems towards ETPs, with quantitative 
risk assessments that better account for indirect and non-linear impacts 
and lack of substitution possibilities, financial policymakers should be in a 
stronger position to consider appropriate interventions. They could utilise 
credit, prudential, macroprudential and monetary policy tools to begin to 
manage the financial risks posed by ETPs, as some central banks have 



Appendixflows, including tax havens,133 international coordination will be needed 
between policymakers, including through existing collaborations, such 
as the NGFS, or through institutions such as the Bank for International 
Settlements (BIS) and International Monetary Fund (IMF). 

Policy solutions will be successful based on their ability to avoid ETPs 
being breached ex ante. ETPs represent clear ‘worst-case’ outcomes, or tail 
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