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Foreword
The Coalition’s Santiago Action Plan stresses the importance of incorporating climate change considerations into
financial decisions and identifying risks climate change poses to financial stability. In this context, the Coalition
produced this note on climate-related financial risk to raise awareness and explore risk management approaches.
The findings of this note will be reviewed by Coalition Members with a view to identify policy priorities and
potential areas for future work.
This note provides an overview of how climate-related risks may manifest in different sectors of the economy
and alter macroeconomic conditions that affect the work and responsibilities of Ministries of Finance (MoFs).
The interaction of various risks may lead to reinforcing feedback effects that could gradually or abruptly cause
high fiscal costs and trigger contingent liabilities of MoFs with growing climate change. However, the materiality
of these risks – posing potentially high ex-ante unknown fiscal costs for MoFs – depends on the interplay of
climate-related risk transmission channels, the degree of unfavorable reinforcing feedback loops, the specific
country context, and climate action measures. Ambitious mitigation and adaptation measures could reduce the
likelihood of severe climate-related risk impacts that could otherwise grow and potentially hinder countries’ longterm economic development. The note concludes with potential policy actions MoFs can take to mitigate and
manage climate-related risks.
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Introduction
Climate change and its related physical impacts are becoming increasingly visible with 2016 and 2020 being
the hottest years on record 1 and economic damages steadily increasing all over the world 2. The long-term
physical consequences of unmitigated climate change, however, are highly uncertain due to the complex nature
of the earth system – comprising tail risk3, tipping points4, and domino effects5. Estimates of global economic
impacts range from 2.1%6 to 23%7 of annual GDP damages in 2100a. Yet, there is general agreement amongst
scientists that growing climate change will lead to more frequent and intense acute extreme weather events such
as droughts, floods, tropical cyclones, and wildfires, potentially causing business disruption and property
damage8. Chronic higher temperatures and sea-level rise could reshape entire landscapes and alter living
conditions9, requiring large-scale adaptation investments10. Acute and chronic climate change impacts constitute
climate physical risk. Figure 1 shows the climate-driven IMF INFORM risk indicator for countries in 2020, capturing
climate-driven hazard and exposure vulnerability and lack of coping capacity 11.
Figure 1: Climate-driven IMF INFORM Risk Indicator

Note: The INFORM risk indicator assesses risk for climate-driven hazards in 2020, based on the IMF climate change
dashboard. It captures three dimensions – climate-driven hazards and exposure, vulnerability, and lack of coping
capacity – and can thus support the assessment of countries’ abilities in prevention, preparedness, and response to
climate physical risks. The index for risk-management on INFORM risk ranges from 0-10. The higher the indicator the
higher the risk.

a Note

that economic damages from climate change are computed and estimated using a wide range of methodologies, relying on
different calibrations, damage functions, and assumptions regarding economic growth impacts, treatment of tail risks, feedback
effects, and financial risk. For instance, Nordhaus (2017) assumes a quadratic functional form, resulting in relatively low damages
at high temperatures. In contrast, Weitzman (2009) suggests an exponential damage function, where losses increase non-linearly
with higher temperature changes.
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Source: INFORM Risk; IMF staff calculations.

To mitigate and adapt to the most severe consequences of climate change, ambitious climate policies are
needed to foster a low-carbon transition. Climate transition risk, however, could emerge from sudden and
uncoordinated climate policies, technology disruptions, and altered consumption preferences during the
transition towards a carbon-neutral economy12. This could drive entire sectors out of business and lead to abrupt
financial asset revaluation and stranded high-carbon assets with negative implications for the real economy and
government budgets.
Both, climate physical and climate transition risk, could amplify macroeconomic risks 13, with finance being a
potential driver of risk amplification 14. To that end, financial supervisory institutions and central banks have
started to assess potential consequences for financial stability 12,15,16. Climate-related risk disclosure17 and
climate-stress testing exercises18–20 are being applied to improve the understanding of the materiality and
magnitude of these risks for the financial sector.
Climate-related risk implications for MoFs have so far received limited attentionb, though their impact could
be substantial. Lower dividends from or potential bailout costs for state-owned enterprises, lower tax revenues,
and higher debt servicing costs could directly limit MoFs’ fiscal space. Contingent liability risks with ex-ante
unknown fiscal costs, emerging from climate physical and climate transition risk, could be even more substantial,
as MoFs are a lender of last resort for households, businesses, and financial institutions in extreme circumstances.
MoFs are responsible for the design and execution of core governmental financial functions21. They fulfill policy
(e.g., fiscal policy rule or target setting), regulatory (e.g., supervision of specific economic sectors and financial
institutions), and transaction (e.g., processing budgetary payments) functions 21. As such, they are at the center
of economic and fiscal policymaking, giving them an exceptional position in respect to their exposure to climaterelated risks and power to take climate action.
This note focuses on MoFs and provides clarity on how their work and responsibilities could be impacted by
climate-related risks. In particular, this note intends to provide a general overview of risk transmission
channels for climate-related risk and the fiscal and contingent liability risks they could trigger for MoFs. The
note concludes with identifying critical policy actions MoFs can take to mitigate and manage these risks.

b

Climate change, however, receives increasing attention in national financial and non-financial risk assessments such as Financial
Sector Assessment Programs (FSAPs).
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Climate-Related Risk Transmission Channels
Climate physical risks could transmit via individual, sectoral, or macroeconomic impacts, whereby different
risk transmission channels interact and induce reinforcing feedback effects. This, in turn, could gradually or
abruptly trigger private and public sector financial risks and impact long-run economic growth. The concrete
manifestation and exposure to climate-related risks is, however, country and context dependent as geographicalc
and structural differences among economies and capital markets influence the relevance of various transmission
channels22. Further, manifestation depends on actions taken to mitigate climate-related risks. Importantly,
climate-related physical and transition risk differ in their direct impacts on distinct sectors of the economy, thus
leading to potentially different indirect impacts and feedback effects. Climate-related physical risk might play out
as natural hazards, such as tropical cyclones that may destroy productive capacity, thus impeding firms’
production and profitability. This could cause cascading effects on the economy with implications for both private
and public finance23. Climate-related transition risk may materialize as carbon-intensive firms facing higher
production costs as a result of higher prices for fossil energy and carbon tax payments. This would lower their
profitability, potentially leading to stranded high-carbon assets and further indirect impacts if not anticipated
and priced by the financial sector24.
This note follows the conceptualization by the Network for Greening the Financial System (NGFS) (2020)25 of
how climate physical and climate transition risks could affect the economy and financial markets. Figure 2
conceptualizes the climate-related risk transmission channels that could trigger fiscal risks and contingent
liabilities with previously known and unknown fiscal costs for MoFs.

c Small island states, for instance, are more strongly exposed to

physical risks, as sea-level rise and tropical cyclones pose significant

damages to their economies already today 108.
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Figure 2: Climate-related risk transmission channels and Ministries of Finance

Note: The figure shows the transmission of climate-related risks (physical or transition) to different sectors of the
economy (including government fiscal risk) and the macroeconomy. The interaction of these risks may lead to
reinforcing feedback effects, as discussed below – potentially triggering contingent liabilities of the MoF. Contingent
liabilities are defined as obligationsd that only materialize when a certain event in the future occurs 26. Contingent
liability risks could become gradually or abruptly more severe with ongoing climate change (depending on the specific
country context), as indicated by the red “risk severity” arrow. However, the materiality of these risks, posing potentially
high ex-ante unknown fiscal costs for MoFs, depends on the interplay of climate-related risk transmission channels, the
degree of unfavorable reinforcing feedback loops, and climate action measures – as is indicated by the grey “risk
materiality” arrow.
Source: Authors’ conceptualization adapted from NGFS (2020) 25, Schuler et al. (2019)27, Volz et al. (2020)28 and IMF
(2008)29

d

With or without legal obligation to act upon.
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Households
Households could face significant health impacts as well as income loss and property damage, tightening
budget constraints. Drivers of climate change, such as fossil fuel combustion, already strongly contribute to
indoor and outdoor air pollution, leading to 7 million deaths annually 30. Higher temperatures, extreme weather
events, and sea-level rise could contribute to further detrimental impacts on people’s healthe,30,31 and impede
their ability to work32. Food prices could increase as a result of more frequent extreme weather events and
increased competition for arable land33. Extreme weather events are already leading to an increasing trend in
property damages2, with frequency and intensity expected to increase further 34. Moreover, property valuations
could suffer from exposure to more frequent and severe extreme weather events, sea-level rise35, and changes
in weather patterns, affecting household wealth and collateralized loans. With respect to climate transition risk,
climate policies could lead to labor market friction due to different skillset requirements of workers in low-carbon
activities. Low-carbon policy restrictions could create additional costs for households, such as higher insulation
requirements for houses. Overall, lower household income, lower wealth, and higher product prices could reduce
private consumption and induce debt default – constituting a demand shock36. In turn, spillovers to governments,
firms, and financial institutions could emerge (Figure 3).

Businesses
Businesses are exposed to revenue loss as a result of business disruptions and property damage stemming
from climate-related physical and transition risk. Adapting to higher physical risk exposure and new climate
policy and regulation is costly and requires access to finance. Extreme weather events could destroy production
facilities, decimate harvests37, and disrupt sensitive supply chains38. Further, ecosystem health could decline,
lowering the productivity and reliability of ecosystem services39. Moreover, empirical evidence suggests that
climate vulnerability increases the cost of corporate capital40. With respect to climate transition risk, firms may
not be able to pass through higher costs to customers depending on sectoral competition. As such, climate
policies and technological breakthroughs could affect firms’ profitability. Further, changes in consumer
preferences towards low-carbon products41 and lower household income could alter demand36, while investors’
climate sentiments could impact financing costs42. Both, lower demand and profitability could drive entire firms
and sectors out of business, posing a risk of stranded high-carbon assets19, impacting the financial sector and
investors’ probability of default43. Finally, firms could face legal liability if they fail to comply with regulations and
standards, or if they are forced to account for their historical contribution to climate change 44.

e

With no additional climate action, a substantial increase in mortality and morbidity with respect to climate change is expected.
Direct effects on health include injuries, cardiovascular, respiratory, and mental diseases. Indirect effects on health could stem from
food and water insecurity as well as climate sensitive infectious diseases.
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Finance
Real economy impacts and sudden asset revaluations could translate into significant risks for the financial
sector, potentially impacting financial stability12,19. Lower firm revenues and profits, as well as lower household
income, increase probability of default and loss – given default. In combination with the revaluation of collateral
(private, corporate, and sovereign), credit risk increases. Sudden repricing and fire sales of debt, equity, and
commodities pose market risk45. The deeply uncertain nature of climate change impacts increases underwriting
risk of insurance and financial products. At the same time, climate physical risks could pose operational risk in
the form of office closures, breakdowns in payment systems, and the disruption of workers’ commutes. Finally,
liquidity risk could materialize, if depositors and investors withdraw funds because of higher climate-related risk
expenses or fears related to solvency.

Government
The government in general, and the MoF in particular, are directly affected via lower revenue streams, higher
expenditures, and potentially higher borrowing costs – having direct fiscal implications. Climate-related risks
for the government may transmit via fiscal impacts of climate-related disasters, fiscal consequences of adaptation
and mitigation policies (or lack thereof), macroeconomic impacts of climate change, impacts on international
trade and capital flows, and impacts on political stability28. The exact impacts, however are difficult to predict
due to non-linear feedback effects10. Lower tax revenues could result from reduced household income and
reduced profits to firms. Further, state-owned enterprises (SOEs) could be strongly exposed to climate physical
and climate transition risk, often being large-scale infrastructure providers or carbon intensive companies46.
Decreasing profitability of SOEs may materialize for governments via lower or more volatile dividends; in extreme
cases the government might need to take over SOEs’ guaranteed debt that the company is no longer able to
service. Dividends, such as from oil sector SOEs, are often an important government revenue stream 47. Climate
physical risk could cause severe infrastructure damage, while climate transition risk could lead to stranded highcarbon public assets.

Macroeconomic Implications
Climate physical and climate transition risk also transmit via altered macroeconomic conditions. In addition to
destruction of capital stock and property, climate physical risks could decrease the lifespan of infrastructure,
factories, and vehicles, thus requiring more frequent replacement and increasing depreciation rates. Labor
productivity could deteriorate with higher temperatures7. A sudden shift in prices in response to changing
consumption patterns, polices, or technology could induce fast structural changes and supply shocks – such as
for labor, food, or natural capital supply – to the economy36. A sudden shift in prices could also drive long-term
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inflation48. Climate-related risks are heterogeneous across countries but are generally more severe for
disadvantaged people and communities across countries of all levels of development 9. Job loss and the shift to
uninhabitable conditions in certain regions could induce migration and conflict over limited natural resources49,50.
Climate physical risk could negatively affect international tourism and the agricultural sector51. Unilateral climate
policies might affect a country’s competitiveness by inducing carbon leakage 52, thus posing climate transition
risk. Resulting changes in Foreign Direct Investment (FDI) and trade patterns could weaken a country’s trade
position51 and increase volatility in foreign exchange markets. This in turn could threaten debt sustainability, as
external debt becomes more difficult to service.

Reinforcing Feedback Effects
Climate-related risk transmission channels are overlapping, affecting different economic sectors and the
macroeconomy at the same time. Importantly, the interplay of likely and recurring events and different
sources of risk and sectors could gradually or abruptly turn into a vicious cycle (Figure 3). This could give rise
to destabilizing feedback loops that could trigger tail risks, shifting the likelihood of their occurrence. As such,
initially sector or geographically restricted climate-related risks could become systemic and affect long-run
economic growth. For instance, the materialization of climate physical and transition risk could lead to a higher
probability of loan default by firms. In response, the financial sector would need to tighten lending conditions 40.
The prevented access to funding or higher cost of finance for adaptation, mitigation, and recovery investment
could drive reinforcing feedback effects53 and delay the low-carbon transition. Another risk layer emerges when
climate change impacts compound with socio-economic vulnerabilities and financial risk, as has been seen during
the COVID-19 pandemic54. Such compounding could trigger non-linear amplification effects, impeding a fast
recovery23,55. Climate risks also strongly interact with biodiversity risks39,56,57. A changing climate has widespread
impacts on species and ecosystems, reducing the productivity of ecosystem services and leading to species
extinction. Biodiversity loss, in turn, contributes to climate change, as terrestrial and marine ecosystems provide
significant carbon sequestration services. Degradation of those ecosystems releases sequestered carbon and
reduces ecosystems’ ability to provide future sequestration services.
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Figure 3: The Corporate-Household-Bank-Government Nexus

Note: Interlinkages between different sectors of the economy may gradually or abruptly turn into a vicious cycle of
climate-related risk transmission, giving rise to destabilizing feedback loops that could trigger tail risks.
Source: Adapted from a speech by Isabel Schnabel, Member of the Executive Board of the ECB, at the LSE conference
on “Financial Cycles, Risk, Macroeconomic Causes, and Consequences” (2021) 58 and authors’ conceptualization.
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Contingent Liability Risks for Ministries of Finance
Climate-related risks could cause direct fiscal impacts (see Figures 2 and 3), but could also trigger a wide range
of contingent liabilities with ex-ante known and unknown fiscal costs. Contingent liabilities are defined as
obligations that only materialize when a certain event in the future occurs 26. These risks can further be
distinguished into explicit contingent liabilities, that represent obligations fixed by law or contract, and implicit
contingent liabilities, that involve moral obligations or public responsibility not determined by legal contracts59,f.
Both, explicit and implicit contingent liabilities, constitute substantial fiscal costs for the government if they
materialize (see Table 1). Financial sector and legal claims are most severe, in terms of both average and
maximum fiscal costsg. For instance, a substantial financial sector contingent liability for governments around the
world materialized when governments bailed out banks and provided financial sector guarantees to avoid
financial contagion during the financial crisis in 2008-2009 (Figure 4)h. As such, a banking crisis can cause
sovereign debt distress60. Natural disasters have comparably low average fiscal costs; yet, they are already
occurring frequently, with an increasing tendency8.
On the one hand, climate-related risks could gradually deteriorate public finance conditions via lower tax
revenues, higher public debt levels, reallocation of funds from other development finance priorities, and the
triggering of contingent liabilities with known fiscal costs (however, yet to be financed). On the other hand,
climate-related risks could trigger contingent liabilities with ex-ante unknown fiscal costs, potentially
exceeding previously allocated funds and thus abruptly resulting in deteriorated public finance conditions.
Figure 2 provides a non-conclusive overview of contingent liability risks that MoFs face12,27–29. Yet, similar to
climate-related risk transmission channels, contingent liability risks from climate change are country- and
context-dependent. Physical risk impacts are heterogeneous among countries. Further, economic and financial
market characteristics determine climate-related risk severity and materiality22. For example, a country with a
dominant fossil fuel extraction sector could be strongly exposed to climate transition risk. A country with a deep
financial market might be able to absorb a certain degree of climate physical and climate transition risk.

f

MoFs will need to decide in a specific circumstance whether to act upon those outlays, with the risk of increasing moral hazard.
MoFs, nevertheless, may need to intervene to prevent economic contagion.
g A number of caveats apply, however. First, in the underlying dataset of the study (1990-2014) of the risks from PPPs appear low
due to the long-term nature of these projects. Second, fiscal risks are highly correlated. Therefore, what look like isolated risks in
table 1 (e.g., PPPs, SOEs, natural disasters) might actually be interlinked.
h Though no legal obligation for governments existed.
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Table 1: Average Fiscal Cost of Contingent Liability Realizations of 34 advanced Economies and 46 Emerging Market
Economies from 1990-2014

Type of Contingent Liabilities
Financial Sector
Legal
Subnational Government
SOEs
Natural Disaster(s)
Private Non-Financial Sector
PPPs
Other
Total

Number of
Episodes

Number of Episodes with
Identified Fiscal Costs

Avg. Fiscal
Costs (% GDP)

Maximum Fiscal
Costs (% of GDP)

91
9
13
32
65
7
8
5
230

82
9
9
31
29
6
5
3
174

9.7
7.9
3.7
3
1.6
1.7
1.2
1.4
6.1

56.8
15.3
12
15.1
6
4.5
2
2.5
56.8

Source: Bova et al. (2016)

Figure 4: Number of Contingent Liability Realizations by Year and Type of 34 Advanced Economies and 46 Emerging
Market Economies

Source: Bova et al. (2016)
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Contingent Liability Risk with Ex-Ante Known Fiscal Costs
Contingent liabilities with ex-ante known fiscal costs could become more likely with ongoing climate change,
leading to a gradual deterioration of a country’s public finance conditions. Guarantees provided to SOEs or
minimum revenue guarantees under Public Private Partnerships (PPPs) could be activated under pressure from
climate physical and climate transition risks. Loans from the government’s on-lending activities might defaulti.
Judicial awards could pose high costs. MoFs earmark funds for legal proceedings, and this action could also be
taken for cases related to climate risks. Yet, court decisions and legal compensation for climate-related issues
currently remain a legal grey zone. Businesses and citizens could claim compensation for a wide range of physical
or transition risk damages61–63, posing unknown fiscal costs for MoFs. Further, critical infrastructure may need to
be replaced or adapted to withstand more frequent and severe extreme weather events – contingent on the high
uncertainty of future climate impacts and risk materialization. Disaster-related contingent liabilities could pose a
significant risk for public finance frameworks64, whereas timing and timeliness of disbursement of funds will be
crucial to contain disaster costs10. To that end, creating ex ante fiscal space, and stacking instruments such as
contingency funds, credit lines, traditional insurance, and insurance in the form of catastrophe risk bonds and
regional risk pools, could be used to foster fast disaster recovery and long-term resilience. With more frequent
and severe extreme weather events, ex-ante funds allocated to the materialization of contingent liabilities might
not be sufficient, however.

Contingent Liability Risk with Ex-Ante Unknown Fiscal Costs
With ongoing climate change, contingent liability risks with ex-ante unknown fiscal costs could become more
likely. Physical risks that were viewed as highly unlikely tail risks, are expected to occur with greater intensity
and frequency8, yet outcomes are difficult to predict. For instance, the COVID-19 pandemic might not be a
singular event, as human exposure to zoonotic diseases is expected to increase with ongoing climate change 65.
Extreme weather events are another example – they are becoming more frequent, with 2020 being the busiest
year for the Atlantic hurricane season on record66. The increasing likelihood and frequency of physical risks also
increases the likelihood of compound events67, such as tropical cyclones occurring during a pandemic, potentially
resulting in economic and financial risk amplification 23.
Reinforcing feedback effects from frequent and expected climate physical and climate transition risk might
increase the scope and likelihood of the occurrence of contingent liabilities with ex-ante unknown fiscal costs
for MoFs. The conditions for such an event to be triggered, as well as the fiscal costs and the required government
response, are uncertain68 and would require forward-looking scenario analysis (see details below). Contingent
liabilities with ex-ante unknown fiscal costs for MoFs depend on the materiality and severity of climate-related
risks. Even a relatively modest impact, but likely materialization, of climate-related risks could trigger contingent
liabilities with ex-ante unknown fiscal costs. Firms and sectors significantly impacted by climate policies could call
i

One may argue that on-lending arrangements are contingent assets rather than liabilities, but the fiscal impact would be similar.
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for compensatory payments, regions could require structural development funding, and laid-off workers could
require additional social security spending69,j exceeding expectations and allocated funds. Disaster impacts could
require relief expenditure, such as shelter or emergency payments, where timing is critical; however, a changing
climate makes those costs difficult to anticipate.
Strong impacts of reinforcing feedback effects from climate-related risk transmission channels are potentially
less likely to materialize but pose high ex-ante unknown fiscal costs from contingent liabilities. More frequent
public health emergencies65, such as the COVID-19 pandemic, require relief expenditures for businesses and
households affected by pandemic containment measures. Severe economic or financial crises could arise from
the interplay of several climate-related risk transmission channels, the materialization of which could lead to
tremendous fiscal costsk. MoFs will need to decide under specific circumstances whether to act upon those
outlays, with the risk of increasing moral hazard. In certain cases, intervention may be necessary to prevent
economic contagion. To avoid bank runs, MoFs might provide a blanket guarantee on deposits or take over
deposit insurance schemes. To stabilize struggling banks, MoFs might grant financial sector guarantees. Firms
and banks could require bailouts. Additionally, MoFs might need to step in to provide insurance for firms and
households if private sector insurance companies can no longer underwrite risk or withdraw coverage 15.

Implications for Ministries of Finance
The materialization, or likely materialization, of contingent liability risks could have substantial financial
implications for MoFs and act as a barrier to countries’ achievement of the SDGs. The additional fiscal costs
could lower the fiscal space of MoFs, potentially requiring budget cuts in critical sectors (e.g. healthcare,
education), necessitating tax increases or leading to higher public debt levels. This could raise concerns related
to debt sustainability, potentially deteriorating sovereign creditworthiness15,70,71. As a consequence, sovereign
borrowing costs could increase and access to international capital markets could even become restricted 72,73.
Trust in financial markets by international and domestic investors might deteriorate. Financial institutions and
investors holding sovereign bonds might face haircuts. This could induce a vicious cycle leading to decreases in
both sovereign and financial institution creditworthiness. Further, if MoFs are impeded in their ability to react
quickly and firmly to contain contingent liability risks, inaction could feed back into the economy and financial
markets. Firms, banks, and investors might default; households could fall into long-term unemployment and
poverty. As such, climate-related risks could impact countries’ long-run economic growth paths.

j If additional social security spending is consistent with regulation, this

would pose an explicit contingent liability. If there is no legal
requirement for the government to do so, it poses an implicit contingent liability for the MoF.
k Historically, the implicit contingent liability stemming from the financial sector poses the highest fiscal costs for MoFs (Bova et al.
2016).
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Endogeneity of Climate-related Risks for Ministries of Finance
Climate-related risks are not set, but are endogenous to climate action. They depend on actions to mitigate
greenhouse gas emissions and advance adaptation (limiting climate physical risk), as well as actions to drive a
smooth economic transition (limiting climate transition risk). This is often referred to as the double materiality
of climate changel. Whether and to what extent the above presented climate-related risks for MoFs will
materialize is uncertain, in particular because government action is aimed at countering those risks. Coordinated
action by central banks, line ministries, and MoFs to manage climate-related risks can shape the materialization
of these risks. Country characteristics and economic structures determine whether priority policy measures
should be tilted towards mitigation (e.g. OECD countries) or adaptation policies (e.g. low-income countries). The
endogeneity of climate risks differs for high emitting and low emitting countries.
MoFs have strong risk management levers via budgets, policy, and regulation. Forward-looking scenario
analysis and climate and disaster risk assessment for the financial sector could provide MoFs with important
information on sources of climate-related risk transmission and amplification to help identify the most
effective levers. Macroeconomic and financial modeling analyses of climate physical risk (including compounding
events such as pandemics and tropical cyclones) and transition risk can highlight implications for tax revenues,
additional expenditure and adaptation needs, sectoral winners and losers, financial risks, as well as long term
considerations for public debt10. To effectively provide such information, analyses may need to explicitly
incorporate climate-related risk characteristics14,74,75, such as varying perceptions of climate-related risks and
respective actions taken by firms, financial institutions, policymakers, and households that could result in nonlinear behavior and impacts74,76,77. Further, analyzing country specific risk transmission channels to understand
how these could reinforce feedback loops could indicate appropriate levers for climate policy action and financial
risk management. An assessment of different climate policy instruments, such as green bonds or a carbon tax,
could thereby highlight potential trade-offs and policy complementarities78–80.
Risk models should incorporate the ambivalent role of finance53 as an enabler of or barrier to risk amplification,
impacting the outcome of the low-carbon transition. Such analysis can inform assessments of risk materiality
and severity. This may help MoFs and Debt Management Offices (DMOs) report to sovereign investors on climaterelated risks and respective implemented or planned adaptation and resilience measures. Initial analysis has
shown that investment in resilience measures can partially mitigate upward pressure on sovereign bond yields
driven by climate risk28,81, and reporting could help address issues related to lack of transparency on risks and
resilience. Further such analysis can help countries prepare for climate-related risk enhanced IMF Article 4
consultations82,83, Financial Sector Assessment Program (FSAPs), and debt sustainability analysis (DSA)84
exercises. Central banks can provide modeling support to MoFs as they have extensive experience conducting
stress-testing exercises and financial sector systemic risk assessments.
Accelerating climate change and its related financial risks are highly uncertain, however a range of impacts can
already be observed85,86. Ambitious mitigation and adaptation measures could reduce the likelihood of severe
climate-related risk impacts that could otherwise grow and potentially hinder countries’ long-term economic
l

Robins et al. (2021) highlight this concept in the context of central banks for instance92
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development. Moreover, early climate action comes at a relatively low cost and could have significant cobenefits. For instance, green investments could stimulate economic growth, generate jobs, and create markets
for innovative technologies that could help to mobilize green finance and ensure debt sustainability 87. Moreover,
climate action has significant potential to contribute to local environmental benefits, such as reduced air and
water pollution, increased biodiversity, 88,30 and enhanced food89 and water90 security. The public health cobenefits from improved environmental quality could also be significant 30.
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Conclusion and Policy Actions for Ministries of Finance
Climate-related risks pose a substantial threat for MoFs via direct fiscal impacts, increased cost of borrowing,
or triggered contingent liabilities. In this context, contingent liability risks with ex-ante unknown fiscal costs and
implications for MoFs could be substantial, but their materialization is context- and country-specific and depends
on climate action. This note provided an overview of potential fiscal, as well as contingent liability, risks that
could be triggered by the transmission and interaction of climate-related risks.
The characteristics of climate-related risks (i.e. deep uncertainty, non-linearity, and endogeneity)24,74, make
their identification and the assessment of their likelihood and quantitative value challenging. However, a new
set of methodologies could improve the understanding and assessment of climate-related risk exposure14,74,91
and identify respective winners and losers of the low-carbon transition. The resulting insights could improve the
design of precautionary measures to enhance resilience (fiscal, social, economic, financial, and environmental),
avoiding the materialization of unpredictable worst-case scenarios. A better understanding of climate-related
risks can enable MoFs to build the body of information they need to pursue policy planning, regulation, and
budgeting that is aligned with sustainable development.
The uncertainty and potentially tremendous scope of climate-related risk impacts require both ambitious
climate action to reduce the likelihood of impacts, and the use of new financial instruments (such as
catastrophe bonds, insurance policies, and safety nets) to manage the cost of impacts when they occur. Even
more so, as early climate action comes at a relatively low cost and has significant potential to trigger co-benefits.
However, an orderly low-carbon transition requires coordinated and ambitious efforts across the whole public
and private, financial, and economic sector domain. Central banks, supervisors, and regulators can play a
signaling and market shaping role92–96, leveraging sustainable finance tools and approaches. However, MoFs also
play a leading role in climate action. In this context, sufficient expertise, and resources in MoFs would need to be
dedicated to climate risk management. Policy experience and research suggest at least five critical policy actions
MoFs can take to better mitigate and manage climate-related risks.
First, contingent liabilities from climate-related risks could be included in the fiscal planning and budget
process and mechanisms that allow for quick financial response to disasters could be put in place 10,m. In this
regard, MOFs could build in-house capacity to better cope with climate-related risks and take climate action97.
Macro-fiscal risk assessments, enhanced with climate-related risk analysis, such as through the IMF/World Bank
Financial Stability Assessment Program (FSAP) 83,98 and Debt Sustainability Analysis, can be conducted to identify
system-level risks and vulnerabilities. To respond to those vulnerabilities, MoFs could further develop and make
use of budgetary instruments that account for climate-related physical risks10,28. Those budgetary instruments
may include contingency funds, credit lines, traditional insurance, and insurance in the form of catastrophe risk
bonds and regional risk pools that help to transfer risk and enable fast recovery. At the same time, risk

m Especially potential implicit contingent liability risk could be large in extreme cases. However, with the caveat that the government

might prefer to maintain the ambiguity on its willingness to act to avoid moral hazard.
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management strategies should be flexible enough to quickly adapt to new scientific insights, given the
uncertainty of these risks.
Second, there is a need for policy coherence on climate change. Climate considerations should be mainstreamed
into the design of public policies. Green fiscal reforms implemented by MoFs could generate significant cobenefits99, while supporting Line Ministries with the implementation of a country’s long-term transition strategy.
MoFs could also target the diversification of government revenue streams 28, as fiscal policies could foster
diversifying the economy away from climate-sensitive economic activities27. Green budgeting100,n could be a
powerful tool to monitor progress and ensure climate policy coherence. Green stimulus and supportive policies
can ensure that the recovery from the COVID-19 pandemic and economic downturn sets the economy in the
direction of improved climate-related risk mitigation and management101,102.
Third, coordination between MoFs, Debt Management Offices (DMOs)o, Line Ministries, Central Banks, and
Development Finance Institutions (DFIs), with input from citizens, is essential 28. Guidelines or requirements for
climate-related risk disclosure17 could reduce financial losses, as risk surveillance could help to identify and tackle
sources of risk. The potential for coordination between MoFs and Central Banks lies specifically within macrofinancial risk assessment and forward-looking scenario analyses that would benefit from a common and
consistent approach. Central Banks have unique insights into the functioning of the macroeconomy and the
financial system and are increasingly building capacity to analyze climate-related physical and transition impacts
on the economy. It is hence vital that MoFs liaise closely with Central Banks, and that the latter contribute to
comprehensive vulnerability assessment, where all sources of vulnerability for the macroeconomy, the financial
system, and public finances are systematically assessed and possible actions are considered28. Such an
assessment could be conducted by a dedicated national climate risk board that would include the Central Bank
and supervisor, along with key government departments responsible for finance, the economy, planning, and
agriculture, among others28. The vulnerability assessment could form the basis for a number of subsequent,
coordinated actions aimed at mitigating and managing climate-related risks. Further, better data, regulatory
consistency, and credible commitments are needed to inform climate risk reporting analysis and climate stresstesting exercises, as well as to ensure that regulatory frameworks are aligned with NDC targets. Long term
transition strategiesp will be a critical source of information for MoFs and other climate-related risk managers, as
they outline transition milestones for the economy, aligned with a country’s NDC targets.
MoFs can also contribute by leading the design of sustainable finance roadmaps q,103 that mobilize private
sector finance, aligned with long term strategies. MoFs play an important role in signaling the private sector and
local governments. Carbon taxes and carbon markets are critical policy tools, which can also serve as a substantial
revenue source to finance the transition to a low-carbon economyr. If MoFs go credibly ahead, thereby creating
certainty around policy direction, others are likely to follow. Together with DMOs, MOFs could also develop
n

Green budgeting currently entails a large set of different definitions, emphasizing different aspects and methodologies (see for
example the one from the OECD (http://www.oecd.org/environment/green-budgeting/).
o In cases where the DMO is located outside of the MoF.
p Climate transition and adaptation strategies
q Comprising an investment plan, green product labeling standards/taxonomy, and regulatory measures. The Coalition will publish
a paper on sustainable finance roadmaps later this year.
r However, as the economy decarbonizes, this revenue source will likely dry up over time.
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public sector funding and debt management strategies that could entail risk-sharing features, such as a natural
disaster clause28,104. To finance mitigation measures, DMOs can issue sovereign green financing instruments,
which also have a market signaling role105. DFIs or green banks may support a green transition with innovative
green financial products106 and concessional lending, domestically or in low-income countries. Further,
consultation with stakeholders such as businesses, NGOs, and citizens could generate insights for more effective
policy levers, ensure broader support for climate action, and enhance political feasibility.
Fourth, governments in general, and MoFs in particular, can leverage their fiduciary role for SOEs, which are
often large-scale infrastructure providers or carbon intensive companies 46. MoF engagement in greening SOEs
may thus be beneficial for MoFs and the economy in three ways. First, contingent liability risks for MoFs could
be mitigated as transition risk for SOEs is reduced. Second, a profitable green business model of an SOE could
signal to private companies in the same sector. Third, SOEs could become technology leaders in the low-carbon
transition, creating positive spillovers for the entire economy.
Finally, MoFs can learn from best practice examples from peer countries to avoid unnecessary trade-offs and
ensure effective and timely climate action 107. This could support a cooperative global climate agenda where
national climate policies are aligned, leading to synergies, more robust policies, and cost effectiveness. The
Coalition of Finance Ministers for Climate Action can play a role in supporting such experience sharing in global,
regional, and bi-lateral exchanges.
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