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Are Current Prudential Frameworks Up to the 
Challenge of Climate Risks?
Climate and environmental issues will likely impact the financial system’s stability as they 
become more pervasive and tangible. As a result, the appropriate financial regulatory 
and supervisory measures must be in place. This article discusses the challenges faced 
by financial institutions and the financial system due to the materialisation of climate and 
environmental risks and the shortcomings in current prudential frameworks. The arguments 
presented suggest that if the fundamental goal of the Paris Agreement-aligned transition 
is to phase out coal-fired energy, reduce oil and gas use, and transform carbon-intensive 
businesses, improving bank governance supervision and/or fostering climate-related 
disclosure requirements may not be enough. A critical role is instead played by capital 
requirements that adequately consider climate risks. Moreover, since microprudential tools 
are typically focused on direct exposures, they may not be sufficient to address the systemic 
dimension of climate risks. Macroprudential measures should therefore not be overlooked.
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There is widespread agreement that central banks, financial 
supervisors and regulators cannot ignore climate change 
because of the evidence that it will affect their ability to car-
ry out their mandates and maintain the financial system’s 
stability (Carney, 2015; Couré, 2018; Schnabel, 2020).

As the climate and environmental risks spread and be-
come more significant, banks and the global financial 
system will unavoidably be exposed to them. Due to sup-
ply price shocks and market volatility – related to infla-
tion through credit spreads, saving rates and real interest 
rates – climate change poses a threat to monetary policy 
(Lane, 2019; D’Orazio and Popoyan, 2022). These risks 
can be experienced at the micro and macro levels due 
to interdependencies and network effects, not to men-
tion the unknowable effects of upcoming catastrophic 
weather events. Moreover, banks and insurers are cur-
rently contributing to causing climate change – because 

of the intrinsic so-called carbon bias that characterises 
financial systems worldwide – while also being threatened 
by it. That will have unfavourable effects on the financial 
system’s stability (D’Orazio, 2022).

Does the current microprudential framework under-
estimate climate risks?

Analysing the inclusion of environmental, social and 
governance (ESG) perspectives in the Pillars of the Basel 
III framework, it becomes clear that they do not cover 
crucial aspects of climate risks, namely, the cross-sec-
torial, global and systemic dimensions. The motivation 
for this is twofold. First, existing tools consider risks that 
manifest over a shorter timeframe than climate threats. 
As a result, climate risks are not fully captured and are 
only indirectly reflected at best. Second, by focusing on 
historical losses, the methods employed to evaluate the 
risks fail to represent the “fundamentally uncertain na-
ture” of climate hazards.

In terms of Pillar 1, existing regulations do not require 
banks to examine the impact of climate-related risks on 
their exposures (see D’Orazio, 2022 for a recent review). 
Consequently, they encourage carbon bias and short-
termism in financial markets, making capital mobilisation 
more difficult for green investment projects. Moreover, 
current approaches do not allow for appropriate cali-
bration of climate-related hazards (e.g. BoE-PRA, 2021; 
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Coelho and Restoy, 2022); therefore, a dedicated pruden-
tial treatment of such risks would be appropriate (EBA, 
2022b). Some proposals have highlighted the possibility 
of limiting the carbon bias and increasing the share of 
low-carbon investments by using a Brown Penalizing Fac-
tor (BPF) to calculate banks’ Capital Adequacy Require-
ments (2DII, 2018). Others have recommended a Green 
Supporting Factor (GSF), which proposes lowering the 
capital requirement for green assets (Dombrovskis, 2017). 
However, policymakers and academic researchers have 
heavily criticised these proposals as they could lead to 
severe market distortions and potential financial insta-
bilities, thus contradicting the original aim of the measure 
(D’Orazio and Popoyan, 2019). Moreover, adjusting risk 
weights set by regulators to be used in the standard ap-
proach (SA) or in the internal risk-based (IRB) approach 
to estimate the risk-weighted assets (RWA) and then re-
vising the capital requirements accordingly is still seen 
as a costly task for supervisors and regulators in terms 
of research efforts, resources to build new expertise and 
regulatory adaptation plans.

In the European Union, a recent proposal for reform of the 
Capital Requirement Regulation (CRR) by the European 
Banking Authority (EBA, 2020) stated that it would assess 
“whether a dedicated prudential treatment of exposures 
related to assets or activities associated substantially 
with environmental and/or social objectives would be jus-
tified.” An initial assessment of how the prudential frame-
work interacts with environmental risks and poses ques-
tions on whether adaptations are required to effectively 
address such risks is discussed in EBA (2022b). A report 
on this matter will be delivered by June 2025, and after 
that, the EU Commission could decide to submit a legisla-
tive proposal to the European Parliament and the Council. 
However, the timeline for such reform has been delayed, 
making this option very unlikely in the short term.

Because of the costly and potentially long (i.e. time con-
suming) reform of Pillar 1 to include the climate and en-
vironmental risks in the capital requirements (BoE-PRA, 
2021; NGFS, 2022), it is often argued that supervisors 
and regulators could rely on Pillar 2 to implement the 
required changes (see e.g. Coelho and Restoy, 2022). 
The argument is that climate-related scenario analysis 
and stress tests can be used to assess the impact of cli-
mate risks on banks’ balance sheets. This, in turn, will in-
crease their awareness about exposure to climate risks 
and possible deficiencies in risk management practices 
through the implementation of an internal capital ade-
quacy assessment process (ICAAP). The standard Pil-
lar 2 is considered “more flexible” compared to Pillar 1 
as it allows supervisors to require financial institutions 
to change the management approach to risks and create 

additional loss-absorption capacity (i.e. a capital add-
on) when deficiencies (in the management of risks de-
fined under Pillar 1) are found (Coelho and Restoy, 2022). 
In the same vein, Elderson (2021) proposed that banks 
be legally required to establish Paris-compatible transi-
tion plans.1

Climate-related stress testing is a crucial tool within the 
second pillar of financial regulation. It can be used to 
assess both micro- and macro-prudential risks by de-
termining how well financial institutions and the broader 
financial system can withstand the negative effects of 
climate-related events. Specifically, it involves analysing 
hypothetical scenarios of climate-related shocks to eval-
uate the impact on individual financial institutions (mi-
croprudential approach) and the entire financial system 
(macroprudential approach). The testing also provides 
policymakers with essential information on the financial 
system’s exposure to climate-related risks, and the find-
ings might be used to calibrate and evaluate climate-re-
lated macroprudential measures. However, despite their 
importance, only very few countries, namely Canada, 
China, France and the UK, have actively considered cli-
mate-related financial risks through stress tests.

Regarding Pillar 3, the current debate is focused on en-
hancing disclosure standards and making them manda-
tory. The attention is on ESG risk disclosures, which are 
considered critical to foster market discipline (i.e. the core 
of Pillar 3). Risk disclosures are relevant to inform mar-
ket participants about concentrations of carbon-intensive 
assets at the portfolio level, thus allowing stakeholders 
to assess banks’ ESG-related risks and sustainable fi-
nancing strategies. However, if they are not considered 
alongside other prudential policies and made mandatory 
at the international level, they may not be enough to meet 
the challenges of climate finance alignment (Ameli et al., 
2020). The current debate and action on financial disclo-
sure is quite advanced compared to other areas of regu-
lation and benefits from the research and recommenda-
tions of the Task Force on Climate-Related Financial Dis-

1	 They “should highlight at any given point in time, from now until 2050, 
the bank’s alignment and potential divergences with the relevant poli-
cy objectives through which the EU implements the Paris Agreement.  
Such a transition plan should be part of a bank’s strategy-setting and 
be closely linked to its business model and business plan. It should 
contain concrete intermediate milestones from now until 2050 and the 
associated key and performance indicators so that the bank’s man-
agement and the competent authorities can at all times understand 
the risks arising from a possible misalignment with the transition path. 
If banks fail to meet these milestones, competent authorities – includ-
ing prudential supervisors – will have to take appropriate measures 
to ensure that this failure does not result in financial risks” (Elderson, 
2021).
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closures (TCFD, 2017).2 Nevertheless, despite the debate 
being quite advanced on disclosure requirements, in G20 
countries, they are mandatory for financial institutions on-
ly in China, Indonesia, Mexico and Turkey (see D’Orazio, 
2021, 2022 for a recent review of the adoption of climate-
related financial policies).

The European Banking Authority has recently issued a 
report on Pillar 3 disclosures on ESG risks that propos-
es new standards or modifications to existing measures 
(EBA, 2022a). Among the new measures, a Green Asset 
Ratio (GAR) on taxonomy-aligned activities3 is proposed. 
Since it is also used in other policy initiatives to under-
stand institutions’ exposures to environmentally sustain-
able activities, it is considered particularly useful in this 
framework. However, it could be argued that the GAR 
might not be an adequate tool to measure the alignment 
of banks’ portfolios to low-carbon transition and falls bet-
ter under Pillar 2.

Addressing the gaps of the microprudential  
framework

Because of the endogeneity of risk and its related un-
certainty, the traditional approach to financial risk, which 
involves assessing expected values and risk using his-
torical market prices and estimating the probability of de-
faults, is insufficient for addressing climate risks (Bolton 
et al., 2020). Indeed, assessing the bank portfolio’s expo-
sure to such risks and appropriately assessing the credit 
risk represented by the assets held (or held in the future) 
on its balance sheet is the main issue posed by climate 
hazards to financial stability.

This evaluation necessitates the creation of two compo-
nents: (i) new (forward-looking) risk assessment proce-
dures that consider a longer time horizon than traditional 
macroeconomic exercises and (ii) methods that allow 
credit quality to be reflected alongside climate risk ex-
posure.

Regarding the former, new methods may imply adding 
climate-related risks as well as possible policy and tech-
nical shocks and shifts in market and customer attitudes 
towards banks’ normal risk scenarios. Among others, 
climate value-at-risk (Dietz et al., 2016; Battiston et al., 

2	 As the TCFD standards are recognised at the international level, they 
ensure comparability among institutions and a level playing field with 
non-EU institutions.

3	 According to Regulation (EU) 2020/852 on the establishment of a 
framework to facilitate sustainable investment.

2019), scenario analyses4 and stress tests are one exam-
ple of forward-looking methods that are used to project 
risks in the future, as they can assist in quantifying tail 
risks and clarifying the uncertainties inherent to climate-
related risks (BCBS, 2021). However, stress testing and 
scenario analyses are critical instruments for assessing 
direct exposures to climate risks and therefore should be 
mandatory to encourage banks’ alignment with the Paris 
Agreement targets.

Regarding the latter, new methodologies are needed to 
see if any economic sectors or activities (e.g. under the 
EU taxonomy) have (combined) reduced financial and 
credit risks. The reasoning is that a risk weight linked with 
the taxonomy may not be sufficient and may cause sig-
nificant distortions. Indeed, receiving a green label ac-
cording to the taxonomy does not imply that the asset is 
risk-free. Sector and economic activity evaluations might 
be conducted to acquire evidence that including ESG 
factors reduces financial and credit risks. This analysis 
would allow for a more thorough identification of safe as-
sets that may qualify for lower capital requirements (in 
the spirit of the GSF).

Does the current macroprudential framework  
underestimate climate risks?

The current financial policy framework is insufficient to as-
sess the system’s vulnerability to climate-related financial 
risks or redirect financial flows to sustainable investments 
(D’Orazio, 2021, 2022). Additionally, pandemic-related 
macroprudential financial regulations may have exacer-
bated existing climate-related vulnerabilities (D’Orazio, 
2021). The argument is that failing to consider climate 
change or green finance could encourage more lending 
to carbon-intensive industries, reinforcing the (already 
high) carbon bias. In this environment, countries’ overall 
exposure to climate-related financial risks might further 
increase, potentially jeopardising the transition to a low-
carbon economy.

Given the systemic nature of climate risks, macropruden-
tial measures should not be overlooked and should be 
given special attention. Microprudential tools, as outlined 
above, are typically focused on direct exposures and may 
not be sufficient to address the systemic dimension of cli-
mate hazards. As a result, macroprudential instruments 
must be used in conjunction with microprudential instru-
ments. Sectoral exposures and leverage ratios, among 
other techniques, should be carefully studied for imple-

4	 Scenarios implemented by supervisors should be consistent across 
jurisdictions to the extent possible to facilitate risk measurement and 
management for internationally active banks.
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mentation. Existing measures, such as (systemic) capital 
requirements, do not address climate and environmental 
risks. The reasons are consistent with the examination of 
existing microprudential capital tools described above 
and usually point to a lack of sufficient evidence to trigger 
a risk factor adjustment that penalises carbon-intensive 
assets while promoting low-carbon assets.

The discussion over climate-related macroprudential 
tools usually focuses on the impact of climate change on 
credit risks, the revision of capital instruments, and the 
risk factors that must be addressed. Liquidity risks are 
instead frequently disregarded, but the potential nega-
tive impact of these risks should not be overlooked, and 
policymakers should explore them further. If we consid-
er the occurrence of a severe weather event, what will 
be the non-financial agents’ (i.e. households and firms) 
reactions? Following such an occurrence, households 
may prefer to withdraw funds from their bank accounts 
(causing a bank run), and companies may decide to rely 
less on external financial resources (such as bank loans), 
which may prove extremely expensive. As a result of this 
climate-induced behavioural response, banks’ liabilities 
are affected because their access to stable funding (de-
posits) may be reduced. As banks are embedded in a 
network and interact in the interbank market to replenish 
their funding sources, interbank exchanges may create 
two funding-lending cycles. Furthermore, asset strand-
ing may cause a revaluation of those assets, generating 
substantial funding and market liquidity shortages for the 
financial institutions holding the assets and other institu-
tions connected to them through the banking network. 
Finally, the transition to a low-carbon economy may lead 
to liquidation of some banks’ balance sheets, signalling 
a shift in asset prices (i.e. a price fall) and margin calls, 
resulting in liquidity issues.

Addressing the gaps of the macroprudential  
framework

The literature shows that the substantial reforms to the risk 
weighting approach and capital requirements estimation 
(i.e. capital adequacy ratios) are hampered by practical 
and political barriers, making them difficult to implement in 
the short term (BoE-PRA, 2021; Coelho and Restoy, 2022). 
Evidence suggests, however, that banks and regulators 
have changed exposure risk weights to accommodate 
new data or pursue political goals (e.g. EBA, 2016).

Among Pillar 1 measures, sectoral capital requirements5 
can be considered an alternative to standard capital re-

5	 By providing higher capital buffers, sectoral capital requirements im-
prove bank fund ratios.

quirements. They can be calibrated by taking into ac-
count the results of systemic stress tests and scenario 
analyses or the outcomes of other analyses aimed at 
measuring the carbon intensity of loans by sector of 
economic activity6 (Faiella and Lavecchia, 2020) or by 
geographical location.7 Sectoral capital requirements  
could also imply that risk weights for low-carbon vs. 
carbon-intensive sectors or technology within sectors 
should be differentiated. Increased risk weights or high-
er capital buffers could limit a bank’s exposure to car-
bon-intensive sectors. Limiting over-leverage in carbon-
intensive sectors strengthens the system and indirectly 
reorients loans to non-polluting sectors. However, they 
assume that bank capital costs will rise to penalise pol-
luting companies, which could generate market distor-
tions in the short term. Furthermore, data suggests that 
evaluating exposures at a sectoral level may underesti-
mate the total CO2 emissions across a company’s whole 
value chain, making implementation more difficult (FSB, 
2020). As a result, further research is required before 
policymakers can effectively employ this tool. Therefore, 
additional research in the field of input-output analysis 
might be useful in this respect (Ghadge et al., 2020).

A sectoral leverage ratio may be more transparent and 
simpler than the instruments listed above. It would be 
based on determining the bank’s capital exposure to as-
sets associated with carbon-intensive sectors, which 
should be limited to a particular percentage of total as-
sets, with the exact percentage defined by the regula-
tor (D’Orazio and Popoyan, 2019). Like sectoral capital 
restrictions, this strategy could be especially success-
ful in controlling financial market instabilities because it 
indirectly inhibits over-leveraging in polluting industries 
and reorients financial flows towards green ones. How-
ever, the implementation feasibility of these instruments 
is related to granular loan and climate data availability.

Lately, a group of European financial institutions has re-
acted to the European Commission’s most recent update 
to banking rules and a broader request for advice on the 
state of the macroprudential framework (ECB, 2022). They 
advocate the use of the EU’s existing systemic risk buff-
er (SyRB) to address climate risks. The SyRB is a capi-

6	 Existing empirical literature highlights that financial institutions’ ex-
posure to energy transition risks could be significant in several coun-
tries, including the Netherlands, Germany and Mexico (see, for exam-
ple, Schotten et al., 2016; DNB, 2017; Roncoroni et al., 2021; D’Orazio 
et al., 2022). These findings show that the financial risks posed by the 
energy sector should be given special attention and possibly consid-
ered when determining sectoral requirements or leverage ratios.

7	 This aspect might be particularly relevant to the design of sectoral 
requirements at the financial system level as the exposure to physi-
cal and transition risks also depends on the geographical location of 
economic activities (see e.g. Pagliari, 2021).
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tal mechanism that allows EU member states to impose 
additional capital buffers8 on all or part of their super-
vised institutions. Financial authorities concerned about 
stranded asset risks could apply a SyRB to banks’ fossil 
fuel exposures at the sector or sub-sector level. However, 
this decision could distort the market as authorities have 
complete discretion on the rate of a SyRB. The result is 
that some carbon-intensive sectors (or banks) could ben-
efit from a sectoral climate SyRB. Countries with a low in-
cidence of oil in their energy mix, for example, may have 
no reservations about imposing a SyRB on theirs banks’ 
oil exposure, while more oil-dependent countries may be 
more hesitant to introduce such restrictions. Moreover, 
any increase in the SyRB and the buffer rates of other sys-
temically important institutions (O-SIIs) or global systemi-
cally important institutions (G-SIIs) should be authorised 
by the European Commission, thereby possibly further 
delaying implementation.

Liquidity risks should be constantly monitored – and ad-
dressed – alongside credit risks. Because of the issues 
highlighted in the previous sections, existing liquidity 
measures like the liquidity coverage ratio (LCR) and the 
net stable funding ratio (NSFR) should be adjusted to ac-
count for potential maturity mismatches from low-carbon 
long-term investments and to steer low-carbon long-term 
investments.

 
A prudential framework that is in line with the Paris 
Agreement

Financial markets worldwide are mostly misaligned with 
the objectives of the Paris Agreement and characterised 
by a so-called carbon bias, which results in carbon lock-in 
and path dependence and implies the possibility of finan-
cial instability threats. Only a few nations, including Aus-
tralia, Brazil, China, France, Indonesia, the Netherlands 
and South Korea, have greatly engaged in climate-related 
financial policymaking (CRFP; D’Orazio and Thole, 2022). 
Central banks and financial regulators have promoted 
38% of climate-related financial policies adopted interna-
tionally, with Indonesia showing the highest level of com-
mitment, followed by Brazil, China and the UK (D’Orazio 
and Thole, 2022).

Moreover, as discussed in this article, evidence suggests 
that existing Basel III regulations do not adequately ad-
dress climate risks nor their cross-sectoral, global and 
systemic dimensions. This is due to two factors. First, 
current tools consider risks that materialise on a shorter 

8	 These buffers could be applied to entire portfolios or specific subsets 
of portfolios that pose a particular danger to financial stability.

time horizon than climate risks. As a result, risks related to 
climate change are only partially and indirectly reflected. 
Second, by concentrating on past losses, the methods 
used to assess the risks do not adequately capture the 
fundamentally uncertain nature of climate risks. Moreo-
ver, pandemic-related macroprudential financial regula-
tions may have exacerbated existing climate-related vul-
nerabilities. The carbon bias could have been reinforced 
by failing to consider climate change or green finance and 
encouraging greater lending to carbon-intensive com-
panies in financial responses to the COVID-19 pandemic 
spread (D’Orazio, 2021). Hence, countries’ overall expo-
sure to financial risks associated with climate change may 
rise even further, perhaps compromising the transition to 
a low-carbon economy.

Considering the gaps in existing micro- and macro-
prudential frameworks, more research is needed to ad-
dress climate-related risks and align the financial sector 
to the Paris Agreement goals. Among Basel III Pillar 1 
measures, sectoral capital requirements can be consid-
ered an alternative to standard capital requirements by 
assessing the results of systemic stress tests and sce-
nario analyses or the outcomes of other analyses aimed 
at measuring the carbon intensity of loans by sector of 
economic activity or geographical location. They could 
also imply that low-carbon vs. carbon-intensive sectors’ 
risk weights or technology within sectors should be dif-
ferentiated. Measures under Pillar II have been recently 
called into the discussion, arguing that its flexibility (com-
pared to Pillar I) should be better exploited to respond to 
the financial threats of climate risks and could allow for 
a timelier and smoother adoption as implementation is 
left to each jurisdiction’s discretion and does not neces-
sitate a potentially time-consuming rewriting of the Basel 
Agreement. Nevertheless, if disclosure requirements are 
not considered alongside other prudential policies and 
made mandatory and consistent at the international level, 
they may not be enough. Against this backdrop, improv-
ing bank governance supervision or how financial insti-
tutions detect risks may be potentially insufficient if the 
main purpose of the transition is to phase out coal-fired 
energy, reduce oil and gas use, and transform carbon-
intensive production processes. Rather, how banks 
choose which assets to finance is crucial in preventing 
excessive risk-taking in carbon-sensitive industries and 
limiting the spread of carbon bias throughout the finan-
cial system. Capital requirements considering climate 
risks are thus critical for aligning credit policies with the 
Paris Agreement and climate neutrality goals.

Addressing climate-related risks and aligning the finan-
cial sector to the Paris Agreement goals is particularly 
urgent as, in the upcoming years, there will be less time 
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to prevent significant, irreversible climate change and its 
impact on the financial sector. Macroprudential meas-
ures should not be overlooked, considering that micro-
prudential tools are typically focused on direct expo-
sures and may not be sufficient to address the systemic 
dimension of climate risks.
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