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Abstract

The academic literature and policy discussions on the role that central banks
and financial supervisors (CBFS) should play in the ecological transition,
almost nonexistent five years ago, have since grown at an impressive pace.
This has resulted in a wide range of proposals that often generate debates and
even misunderstandings, for lack of a coherent analytical framework. Against
this backdrop, this article provides a comprehensive overview of the different
theoretical backgrounds and worldviews that inform existing proposals, and
discusses the challenges and debates they generate when assessed from other
perspectives. We identify three main approaches, or three “tales” of central
banking and financial supervision in the face of ecological threats: (i) one that
argues that CBFS should focus on assessing the (so-called “physical” and “tran-
sition”) risks that environmental issues pose to price and/or financial stability;
(ii) one that places great emphasis on the ability of CBFS to help trigger sys-
temic change, and thereby promotes proactive actions by CBFS to steer finan-
cial markets toward greening their activity beyond a risk-based approach;
(iii) one that sees CBFS transformation as necessary but part of broader institu-
tional change that they cannot deliver on their own, thereby requiring an evo-
lutionary perspective. Through this comprehensive literature review, this
article seeks to provide a coherent framework through which future academic
contributions and policy proposals can be better understood and assessed.
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1 | INTRODUCTION

In the academic field of economics, the standard approach to environmental problems has been to define them as “neg-
ative externalities,” leaving no role for central banks and financial supervisors (CBFS) in solving them. According to
this view, the emission of greenhouse gases (GHGs) generates (the externality of) climate change, and the role of
policymakers is to ensure that market prices account for the “social” cost of production (which includes the cost gener-
ated by GHG emissions) instead of only considering the “private” costs for the producer. To do so, the “first-best” solu-
tion is for the government to introduce a carbon price, usually in the form of a “Pigouvian” tax (Pigou, 1920) on GHG
emissions, or through an emission permit trading system.

It follows from the above that CBFS' mandates and actions “should not be ‘polluted’ through considerations that
can be dealt with [using] other, proper instruments. Otherwise, central banks will soon face calls to correct market out-
comes in other areas as well” (Tirole, 2019). In other words, central banks would need to focus “on their core narrow
mission, and let the other institutions of society address big political causes. Boring as that may be” (Cochrane, 2020).

Notwithstanding these considerations, the past few years have seen the emergence of diverse and sometimes intense
debates on the role of CBFS with regards to environmental issues. These debates may have been caused in part by the
expectations and public discussions generated by the unprecedented actions taken by central banks since the 2008
Global Financial Crisis (Goodhart, 2010; Monnet, 2021). These have included, until recently, very low or even negative
policy interest rates, a significant increase in the size of central banks’ balance sheets through the purchase of public
and private assets, and new types of interventions such as currency swap arrangements among central banks.

But more fundamentally, it is CBFS authorities themselves who increasingly acknowledged that climate change
(and more recently other environmental issues) are of interest to them (Quorning, 2023). The reason invoked is that cli-
mate change, biodiversity loss, and other ecological issues can generate significant threats to financial and monetary
stability, which CBFS have the mandate to safeguard (NGFS, 2019; NGFS, 2020a). Such risks and threats could even
generate “Green Swans” (Bolton et al., 2020a, 2020b): disrupting events that could cause a systemic financial crisis with
long-lasting effects.

Moreover, the dominant school of thought, neoclassical economics, has tended to naturalize the role of central
banks." However, the notion that central banks' mandate requires that they focus on “their core narrow mission”
hinges on presuppositions that are historically and ideologically situated. Indeed, visions of the role of CBFS all rest on
a specific worldview, which in turn entails specific conceptions of money, finance, and the state. It is essential to deci-
pher and denaturalize these mandates and therefore the theories and doctrines that support them. To our knowledge
this has not yet been done in the literature.” As Max Weber warned, the use of an “ideal type” as a normative assess-
ment tool to judge what should be results in a lack of axiological neutrality that leads economists to abandon their role
as objective observers.’

In this context, the goal of this article is to provide a comprehensive and critical overview of the literature on the
role of CBFS in the face of ecological challenges. The article is structured around the three main types of normative
approaches (or “tales”) to central banking and financial supervision with regard to ecological issues that we identify.
The first view (Section 2), now embraced by most CBFS, argues that CBFS should be concerned with measuring and
managing the risks that environmental issues such as climate change can pose to their core mandates of price
and financial stability. The second view (Section 3) calls for a more proactive role for CBFS, emphasizing that they can
take many actions (not grounded in a pure risk-based approach) that could steer financial institutions and financial
markets toward more ecologically sustainable activities. The third view (Section 4) argues that the role of CBFS in the
age of ecological challenges should be reassessed from an evolutionary perspective, one that asks how these institutions
could and should interact with other agents (especially those in charge of fiscal policy) to solve such challenges.
Section 5 concludes.

For each view of (or “tale” on) the role of CBFS (i.e., Sections 2-4), we proceed by: (i) making explicit the rationale
or theoretical approach through which the problem is apprehended, and specifying the underlying worldview—and the
associated conceptions of money neutrality, the efficiency of financial markets, and the role of the state in
the economy—in which this rationale is anchored; (ii) presenting the main policy proposals that flow from the previous
point; and (iii) discussing some debates that these proposals have generated and some of their potential limitations.

Table 1 provides a summary of these different views. While there are certainly other ways of organizing the litera-
ture, we believe that mapping the different proposals in such a way clarifies the terms of the debate and can therefore
help inform future discussions on the role of CBFS in the age of ecological threats.

The rising scale of the response to ecological threats from the first to the second and third tales is underpinned by
radically different presuppositions along the three dimensions listed above (money neutrality, efficiency of financial
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TABLE 1 Three main views of the role of central banks and financial supervisors found in the economics literature.
View 2: Proactive central View 3: Evolutionary role of central
banks and financial banks and financial supervisors and the
View 1: Risk-based approach supervisors state in the economy
Implicit Money neutrality, efficient Money non-neutral, financial Money as a social institution, finance as
underlying financial markets, market-fixing markets not efficient, inherently unstable, state as key for
worldview state market-shaping state coordination across the economy
Rationale Financial system resilience to CBFS have significant power Dilemma: CBFS may need to work on Views
climate-related risks within over finance, which has 1-2, but cannot substitute for other actors’
CBFS' mandate significant power over the insufficient actions
Climate change could affect CBFS' economy CBFS and financial system are exposed to
ability to deliver on price Climate-related radical Green Swans—calling for policy
stability uncertainty requires coordination, system change
CBFS can contribute to transition precautionary approach CBFS transformation necessary but part of
by assessing physical/transition =~ CBFS can trigger systemic broader institutional change, requiring
risks to price/financial stability change, and should play evolutionary perspective
proactive role to green
financial system
Proposals Measure climate-related risks to Regulated financial institutions ~ CBFS could play a new role within the policy
financial and price stability required to submit low- framework
Forward-looking scenario carbon transition plans (e.g., coordination with other policy
analyses (climate stress tests), Differentiated interest rates, institutions; but fiscal, industrial,
Basel framework double materiality sufficiency policies must be in place)
Monetary policy: assess “Green” QE, CB purchases of CBs would support governments by keeping
implications of climate for low-carbon bonds issued by borrowing costs low
design of monetary regimes public investment banks Direct monetary financing may be valid
option
Potential CBs may directly or indirectly Could lead CBFS to aim to Issue of CB independence and compatibility
limitations contribute to build-up of resolve social problems that of proposals with existing CB mandates

climate-related risks (double
materiality)

Climate risks hard to measure;
good measurement does not
naturally lead good capital
reallocation

Therefore, unclear that CBFS
would be able to deliver on
their price and financial
stability mandate

should fall on governments

CBFS' actions need to be
accompanied by measures in
real economy

Clashes could occur between
existing objectives and
environmental objectives
(greenflation)

Unclear CBs could deliver on
inflation mandate, change in
CB mandate likely needed

Note: “CBs” stands for central banks, and “CBFS” for central banks and financial supervisors.
Source: Authors, adapted from Oman et al. (2022).

CBFS have limited ability to address other
ecological crises and are affected by
ecological limits (growth)

Need to consider interactions between real
and monetary-financial sides of economy

CBFS' actions take place within a specific
geopolitical context, in which monetary
policies in high-income countries affect
agency of developing economies

May require democratic debate on balance
between CBs' inflation goals and
environmental objectives

markets, and role of the state), making it clear that existing CBFS mandates correspond to specific worldviews that are
subject to debate.

2 |

VIEW 1: A RISK-BASED APPROACH TO CENTRAL BANKING AND

FINANCIAL SUPERVISION WITH RESPECT TO ENVIRONMENTAL
CHALLENGES

21 |

Rationale

In the early 2010s, the idea emerged that climate change could be a source of financial risk (e.g., Carbon
Tracker, 2013). This perception arose within the CBFS community (see Quorning, 2023) following a landmark speech
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by Mark Carney, then Governor of the Bank of England, titled “Breaking the tragedy of the horizon” (Carney, 2015).
The “tragedy” is the following: by focusing on the short-term, financial actors and regulators do not consider longer-
term consequences of climate change in their decisions. This is likely to exacerbate climate change, generating systemic
risks in the financial system.

These financial risks are usually classified as “physical” and “transition” sources of risk. “Physical” sources of risk
can be acute—that is, climate-related weather events (e.g., fires and floods) becoming more frequent and severe—or
chronic, stemming from long-term changes in climate patterns (e.g., sea-level rise). Both acute and chronic physical
sources of risks can cause financial losses.

Preventing the emergence of these physical risks would require a rapid reduction in greenhouse gas (GHG)
emissions—a reduction which could, however, be a source of transition risks. Indeed, economic and financial agents
whose business models are not adapted to a low-carbon economy could suffer significant financial losses (Semieniuk
et al., 2021). In particular, the transition could lead to the emergence of “stranded assets,” defined by van der Ploeg and
Rezai (2020) as assets whose profit expectations would be drastically reduced by decarbonization. This could be the case
for investments in fossil fuel supply, as the low-carbon transition requires keeping a large share of fossil-fuel reserves in
the ground. This asset stranding could lead to massive revaluation of asset portfolios and firms' defaulting on credit,
ultimately posing a systemic threat (see Daumas, 2023) and leading to what Carney (2015) called “a climate Minsky
moment.”

Besides their impact on financial stability, climate change and other ecological issues can also hamper the ability of
central banks to fulfill their primary mandate of price stability, as we could enter a “new age of energy inflation”
(Schnabel, 2022). Isabel Schnabel, a member of the Executive Board of the European Central Bank (ECB), distinguishes
between “climateflation,” “fossilflation,” and “greenflation.” The first relates to physical climate shocks' impacts on
inflation: for example, frequent and severe droughts could disrupt food supplies (McKibbin et al., 2017) and thereby
raise food prices. The second, “fossilflation,” could be caused by our economies’ dependency on fossil fuels: an increase
in their prices (e.g., through carbon taxation) to foster the transition would push prices up in the short run. Finally,
“greenflation” relates to growing demand for low-carbon technologies during the transition, which is expected to raise
demand for metals and minerals, pushing up prices. Overall, these inflationary pressures, combined with a possible
decrease in output because of climate and other shocks and structural processes, could keep inflation high or generate
inflation for years (Klein, 2023; Villeroy de Galhau, 2019).

Therefore, CBFS should ensure that price and financial stability, which they typically have the mandate to ensure
(although mandates can vary across jurisdictions), remain resilient in the face of climate change. Many CBFS now
share this view, which led to the establishment of the Network of Central Banks and Supervisors for Greening the
Financial System (NGFS) in December 2017. As of March 2023, the NGFS comprised 125 members and 19 observers.
Moreover, this “risk-based” approach to climate change has recently been extended to broader environmental or
“nature-related” risks, notably those related to biodiversity loss (NGFS, 2022; NGFS and INSPIRE, 2022).

Under this rationale, in the long run money is neutral: there is a disconnection between nominal variables and real
variables, which means that central banks cannot affect long-term growth and that giving them the narrow mandate of
price stability generates no costs in the long term (Bénassy-Quéré et al., 2019, p. 251). In addition, this rationale gener-
ally hinges on three related presuppositions: financial markets are efficient (see Aglietta & Espagne, 2016); financial
assets have an objective value; and asset prices reflect so-called fundamentals (see Orléan, 2013). Finally, the underlying
presupposition is that the role of the state in the economy is to fix market failures—that is, to improve the efficiency of
resource allocation in comparison to the “market outcome” (Schnabel, 2020).

2.2 | Proposals

In line with Carney's (2015) stance that “that which is measured can be managed,” the consensus among CBFS is that
climate-related risks should be assessed and quantified. Most CBFS agree that the measurement of these risks cannot
be based on past data but should instead rely on forward-looking, scenario-based analyses (Campiglio et al., 2018;
NGFS, 2020b). Indeed, the traditional way to perform financial risk assessments uses historical events to derive proba-
bility distributions of severe events. However, this method cannot be applied to a world impacted by climate change, as
it will be very different from the world we know. Therefore, adverse climate-related scenarios (notably those of the
NGFS—e.g., NGFS, 2020b) and climate stress tests (building on historical stress tests developed by central banks; see,
e.g., Borio et al., 2012) have been developed in recent years (e.g. Battiston et al., 2017). CBFS have been using them to
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assess the financial system's resilience to specific climate-related physical and transition shocks (ACPR/Banque de
France, 2020; Vermeulen et al., 2019). For example, the ECB conducted a stress test based on internal data using the
NGFS scenarios (NGFS, 2020b) and assessing the effect of physical shocks and transition shocks (mainly consisting of
various carbon price pathways) on corporates and banks. This exercise showed that the probability of default of banks
was higher in case of a disorderly transition and even higher in the absence of a transition (de Guindos, 2021).

Measuring climate-related risks would make it possible to “integrate [them] into financial stability monitoring and
micro-supervision” (NGFS, 2019, p. 3), and possibly in each pillar of the current macroprudential framework under
Basel III (Smolenska & Van't Klooster, 2022). Pillar I, on minimum capital requirements, could for example include
new capital requirements and systemic risks buffers to account for climate-related risks (Monnin, 2021). Although these
tools have not yet been implemented for climate risks, some developing and emerging economies have already intro-
duced climate-related financial regulations (Dikau & Volz, 2021; D'Orazio & Popoyan, 2019). Regarding Pillar II, on
supervisory review, and Pillar III, on market discipline and disclosure, some countries now require banks to develop
procedures to identify (e.g., Brazil, see Febraban, 2014) and disclose climate-related financial risks. For instance, in
France, Article 173-VI of the Energy Transition Act of 17 August 2015 makes it mandatory for financial institutions to
disclose their exposure to and management of climate-related risks.

Finally, regarding monetary policy, climate change could affect the design of monetary regimes, including the
choice of “(i) the central bank's target, (ii) the horizon over which a central bank is expected to meet its target, and
(iii) the degree of flexibility embedded in monetary strategy” (NGFS, 2020a, p. 9). The NGFS (2021) has explored differ-
ent options to integrate climate-related risks into central banks' monetary operations. First, the pricing of central bank
loans for counterparties could be adjusted depending on their exposure to climate-related financial risks. In addition, in
their collateral framework, central banks could accept assets deposited by counterparties as a guarantee only when
these assets are not deemed too exposed to climate risks. Finally, the NGFS (2021) suggested, in the context of quantita-
tive easing in 2021, that central banks could exclude or penalize assets deemed too exposed to climate-related risks in
their asset purchases.

2.3 | Debates and potential limitations

We identify two main existing critiques of the risk-based approach described above.

The first one regards the feasibility of appropriately measuring climate-related risks, as a result of the radical uncer-
tainty around the economic and financial consequences of climate change (including catastrophic climate change) and
climate action, and societies' response to them (Bolton et al., 2020a; Chenet et al., 2021; Kemp et al., 2022).

In terms of physical risks, possible catastrophic and unpredictable outcomes could occur because of non-linear phe-
nomena, tipping points (Lenton, 2021; Rockstrom et al., 2009; Steffen et al., 2018), model misspecification leading to
underestimated risks (e.g., on sea-level rise, see Ciraci et al., 2023), and possible chain reactions within the bio-
geophysical world. For instance, Lovejoy and Nobre (2018) show that deforestation in the Amazon could rapidly turn
part of this forest into a savannah, with significant consequences on the regional climate—which also highlights the
interlinkages between climate- and nature-related risks. Chain reactions could also occur in the socioeconomic
sphere—for example, with famines or diseases triggering mass migration or conflicts.

Transition risks are equally difficult to assess, as future of economic and climate policies, political developments,
social preferences, and technologies are fundamentally uncertain. While specific modeling approaches—such as system
dynamics, agent-based, or stock-flow consistent models that may better capture disequilibria (Svartzman et al., 2021)—
can help understand these uncertainties, the risks (or threats) to which the financial system is exposed cannot be
ascribed probability distributions (Zenghelis & Stern, 2016).

A second criticism is that the risk-based approach rests on the questionable belief that more transparency on climate
risks will necessarily generate an “efficient market reaction to climate change risks” (Carney, 2015). Indeed, Baer et al.
(2021) note that current policies implemented by CBFS rely on providing information to financial institutions rather
than on incentives or coercion. It is assumed that financial actors simply lack the relevant information on climate
change: the more or less implicit rationale is that, should they know about the risks (e.g., thanks to mandatory disclo-
sures), the cost of capital would rise for climate-risky assets and investments would be redirected away from them,
hence contributing to financial stability. This implicitly assumes informationally efficient financial markets, a hypothe-
sis that is not empirically verified (Christophers, 2017; Stern & Stiglitz, 2021). In particular, Stern and Stiglitz (2021)
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stress that the financial system suffers from critical market failures, including the fact that the socialization of losses
may induce collective moral hazard and excessive risk-taking, for example investment in fossil fuels.

3 | VIEW 2: CENTRAL BANKS AND FINANCIAL SUPERVISORS AS
PROACTIVE AGENTS OF CHANGE

3.1 | Rationale

The challenges discussed above have led some to argue that CBFS should take a more proactive stance on environmen-
tal risks for three reasons. First, they consider that such risks are, somehow paradoxically, not financial risks strictly
speaking. Indeed, insofar as they cannot be precisely measured (as discussed above) and that many of their impacts fall
beyond the time horizon that is usually considered by CBFS (see Hansen, 2022), it could be more appropriate to refer to
them (for instance) as nature-related threats to long-term price and financial stability. Some have suggested using the
concept of radical uncertainty (Chenet et al., 2021) to emphasize that the term “risk” is not appropriate.*

Second, the proponents of a proactive stance argue that CBFS are key players when it comes to redirecting financial
flows and even transforming the architecture of the whole financial system in light of new challenges. This view is
reinforced by the fact that since the 2007-2008 Global Finance Crisis, central banks' actions have gained possibly
unprecedented significance from a macroeconomic perspective, to such an extent that they may have become “first
responders of economic policy” (Tooze, 2020). For instance, they have set record low or even negative policy interest
rates (before reversing this in response to a sharp rise in inflation) and significantly increased the size of their balance
sheets through the purchase of public and private assets, thereby keeping the cost of capital low for many agents.

Third, the financial system is not only subject to environmental risks but also actively contributes to the emergence
of such risks (or threats), through what some call the endogeneity of nature-related financial risks
(e.g., Dafermos, 2022; Kedward et al., 2020), while others prefer to use the term of double materiality (Boissinot
et al., 2022; European Commission, 2019; Oman & Svartzman, 2021; see Figure 1). This would justify that CBFS, in
their capacity as guardians of the stability of the financial system, do not let it contribute to the externality generated by
their lending, investment, and asset allocation decisions. Furthermore, central banks can reinforce the dependence of
the economic and financial system on fossil fuels through their own operations. For instance, Dafermos et al. (2020)
find that the bonds held in July 2020 by the ECB under the Corporate Sector Purchase Programme (CSPP) and the Pan-
demic Emergency Purchase Programme (PEPP) suffered from a “carbon bias,” that is, these programs would contribute
to making access to capital cheaper for these firms.

Under this rationale, money is endogenous and therefore not neutral. Changes in nominal variables can have a
long-run impact on real variables, and monetary policy—encompassing policy interest rates, asset purchases, and col-
lateral rules—can have effects that vary across sectors. Consequently, the efficient market hypothesis is assumed not to
hold, and the financial system is seen as shaping the economy (Chenet et al., 2021). Finally, this rationale assumes that
markets are shaped and created by the state, giving it a much broader and more fundamental role than in the risk-based
approach (see Mazzucato & Rodrik, 2023).

Financial materiality (Vulnerability to environmental events)
P
e < — @ —

\Environmental materiality (Contribution to environmental events)

FIGURE 1 The double materiality—or endogeneity—of nature-related financial risks. Source: Adapted from Boissinot et al. (2022) and
Oman and Svartzman (2021).
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3.2 | Proposals

Many existing proposals can be categorized under this proactive approach, in which CBFS would aim to “directly shape
bank lending” (Smolenska & Van't Klooster, 2022) and non-banking financial institutions’ investments. On the pruden-
tial side, some have called for a change in the first pillar on banking regulation that would require that every euro
invested into the sector would have to be backed by the same amount of capital (Finance Watch, 2021). Robins et al.
(2021) suggest that all regulated financial institutions should be required to submit low-carbon transition plans, and the
latter should condition access to central bank monetary operations. That is, financial institutions that contribute less to
the transition would have less favorable refinancing conditions, and vice versa.

On the monetary policy side, several proposals also exist for “green” quantitative easing (e.g., Dafermos et al., 2018),
for example, by excluding carbon-intensive assets from central banks' corporate assets purchase programs. Couppey-
Soubeyran (2020) reviews other options aimed at “greening” existing instruments of central banks, such as main
refinancing operations (e.g., by providing “greener” banks with better refinancing conditions) and targeted long-term
refinancing operations (e.g., by providing banks with preferential loans “earmarked” for the funding of “green” projects;
see van't Klooster & van Tilburg, 2020). Going even further, central banks could facilitate climate-friendly investments
by buying, on the secondary market, green bonds issued by governments or public banks (see, e.g., De Grauwe, 2019;
Bhattacharya et al., 2021, p. 32).

Some proactive monetary and financial policies are already being introduced in some countries (Dikau &
Volz, 2021; D'Orazio & Popoyan, 2019). For example, the Bank of Japan and the Bank of Lebanon offer favorable
refinancing terms to banks that lend to sustainable projects; the People's Bank of China (PBoC) differentiates interest
rates on banks' deposits at the central bank based on the environmental performance of banks, and it accepts green
bonds as banks' collateral with lower credit rating requirements (Baer et al., 2021). This last measure may have already
contributed to lowering the yields of green-labeled bonds compared with similar non-green bonds (Macaire &
Naef, 2021). The ECB also recently started to implement green monetary policy mechanisms, for instance by progres-
sively limiting the share of assets issued by entities with a high carbon footprint that can be pledged as collateral
(ECB, 2022). Moreover, other actions such as green targeted lending operations may be considered in the future
(Schnabel, 2023).

3.3 | Debates and potential limitations

This proactive stance could face two main limitations related to potential trade-offs among objectives and to overall
effectiveness, as discussed below.

First, trade-offs can emerge between CBFS' primary mandates of price and financial stability (with a short-term
horizon) and the goal of enabling the ecological transition over the medium term (Dafermos, 2022). For instance, most
central banks started to raise interest rates in 2022, and this could affect the ability to finance the low-carbon transition.
Indeed, insofar as most low-carbon technologies and renewable energy projects tend to be riskier and require more
upfront costs (compared with fossil fuel-based power plants, which typically require lower upfront costs and more oper-
ational costs throughout their lifetime), such projects become much less competitive when interest rates raise. For
instance, a study (IEA, 2020) suggests that the leveraged cost of electricity (LCOE) of a gas-fired power plant would
change marginally when discount rates double, whereas that of offshore wind can rise by close to 50%.

What is the central bank supposed to do, then, in such a situation? Some have suggested ad hoc solutions. For
instance, in order to avoid the trade-off above, central banks could apply the concept of dual interest rates (Lonergan &
Greene, 2020) to ecological issues, by offering preferential discount rates on targeted long-term refinancing operations
to counterparties that invest relatively more in “green” assets (Jourdan & van Tilburg, 2022). However, such actions
would need to be carefully assessed, notably because they could erode the credibility of central banks if they engage in
actions that should primarily fall under the government's responsibility. Moreover, other trade-offs can also emerge.
For instance, Oustry et al. (2020) find that even if it wanted to, the ECB could not align its collateral framework with
the objectives of the Paris Agreement, because of a lack of existing green assets.

Second, and more fundamentally, CBFS' actions, no matter how proactive they are, will not be sufficient to trigger
the structural economic change needed to address our ecological issues. In fact, some arguments behind a proactive
central bank seem to rely implicitly on the belief that, because of the financial firepower they have displayed since the
2008 Global Financial Crisis, central banks could now put this power to use for the ecological transition. This is highly
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dubious: in contrast to other areas where they can contribute to hedging the financial system against specific risks
(e.g., by engaging in asset purchases or swapping currencies in times of market panic selling), central banks cannot
deliver the long-term policies that are needed to address ecological issues. Monetary and prudential policies are less
effective than fiscal policies (Krogstrup & Oman, 2019) and unconventional green policy is likely to deliver very little
impact (Ferrari & Nispi Landi, 2023).

The above does not suggest that CBFS do not have any role to play in the ecological transition, but rather that their
role should be addressed in light of the interactions of CBFS with other policy institutions in the context of the ecologi-
cal transition (Bolton et al., 2020a), as discussed in the next section.

4 | VIEW #3: THE EVOLUTIONARY ROLE OF CENTRAL BANKS,
FINANCIAL SUPERVISORS, AND THE STATE IN THE FACE OF
UNPRECEDENTED ECOLOGICAL THREATS

4.1 | Rationale

The approaches discussed in the previous sections pose a dilemma for CBFS. Delivering on their mandates of price and
financial stability may require a focus on the risk-based (view #1) and the proactive (view #2) approaches. At the same
time, CBFS cannot and probably should not substitute for a lack of action from other institutions (e.g., weak or inade-
quate fiscal policy, industrial policy, or urban planning), as these actions are outside CBFS' remit. Thus, independently
of how much central banks and the financial system seek to manage climate- and nature-related financial risks, they
will continue to be exposed to them.

Overcoming this dilemma that CBFS face highlights policy coordination. Rather than determining what CBFS
should do, the idea is to decide how CBFS actions fit within different transition scenarios. An example is Baer et al.
(2021), who advocate close coordination among monetary, prudential, and fiscal policies, with each policy area staying
within its current institutional boundaries. They argue that this avoids two pitfalls: (i) monetary and financial authori-
ties' determining society's ability to deliver an ecological transition; and (ii) CBFS' paying too much attention to envi-
ronmental issues, such that this jeopardizes their ability to deliver on their primary policy objectives.

Crucially, this approach to the role of CBFS is contextualized and evolutionary. Its rationale is that, like all institu-
tions, CBFS co-evolve with their environment. That is, CBFS simultaneously shape and reflect determined institutional
paradigms. For instance, as highlighted by Goodhart (2010), the role of central banks has historically alternated among
price stability, financial stability, and support for state financing. More broadly, this view also stresses the state's histori-
cally critical role in coordinating private and public entities (Monnet, 2018).

It has been suggested that post-GFC policies ushered in a new age of central banking (see, e.g., Goodhart, 2010), a
shift that precludes a return to the pre-GFC framework (Monnet, 2021). To account for evolutions and new
challenges—notably environmental ones—some argue for a need to abandon the dominance of monetary over fiscal
policies, and to develop a coherent framework to address the decarbonization challenge. For instance, Gabor (2020)
calls for a “coordination without subordination” approach to fiscal-monetary cooperation,’ and Kedward et al. (2022,
p. 1) call for reviving “post-war credit policy regimes” through which CBFS would steer credit while challenging the
power of “market-based finance.”

According to van Tilburg and Simi¢ (2021), a new role for central banks in mitigating climate change is consistent
with their historical objectives. Indeed, central banks have historically ensured the availability of enough currency to
serve society's needs (notably to finance wars, recover from natural disasters, and, more recently, indirectly fund sup-
port measures during the COVID-19 lockdowns), as well as to protect the stability of the currency and the financial and
economic system. This includes progressively becoming lenders of last resort from the 18th century, and in many coun-
tries after World War II, supporting economic development (see, e.g., Monnet, 2018).

Under this rationale, money is a social institution, which gives it considerable power that operates through collec-
tive beliefs about value (Orléan, 2013). The underlying conception of finance in this rationale rejects the existence of an
objective ex ante valuation of asset prices, and hence the efficient market hypothesis. In this conception, asset prices do
not reflect so-called fundamentals but are instead a sui generis creation of the financial community in its pursuit of
liquidity. This makes finance inherently unstable (Aglietta, 2018). Finally, the state is seen as a critical mechanism for
large-scale coordination across the entire economy (Monnet, 2018).
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4.2 | Proposals

The practical translation of this rationale is far from obvious. The central question is how, in practice, the actions and
functions of central banks and other agents should coevolve to enable a low-carbon or broader ecological transition.
Specifically, what type of coordination is needed among fiscal, monetary, and financial policies with respect to
addressing environmental issues such as climate change mitigation and adaptation (Krogstrup & Oman, 2019)? The
notion that interactions between fiscal, monetary and prudential policy need to be examined is recurrent, especially
among post-Keynesian economists (e.g., Lavoie, 2016; Rochon & Vallet, 2020). It also extends to neoclassical econo-
mists, including the argument of Bernanke (2003) that, under some circumstances, cooperation between central banks
and the fiscal authorities is consistent with central bank independence. Similarly, ECB board member Fabio Panetta
has stressed the importance of successful fiscal-monetary coordination in the euro area (Panetta, 2021).

Ongoing evolutions in policy frameworks, combined with the increasingly pressing urgency of tackling ecological
threats, could lead fiscal policy to become dominant within the macroeconomic policy framework. This could also lead
central banks to change, rather than becoming subordinated “all other things being equal.” Exploring such possible
evolutions, Gabor (2020) calls for central banks to support governments by keeping borrowing costs low. This reflects
the likelihood that central banks may well have to trade off different objectives, notably government support for the
low-carbon transition and price stability. In the same spirit, Couppey-Soubeyran and Delandre (2021) include direct
monetary financing of the government by central banks as a paradigm shift that may be acceptable and necessary,
although it would be incompatible with many central banks' current mandates and/or paradigms.

A second type of proposal relates to the assessment of the way CBFS actions account for environmental justice
dimensions. Some have argued that central banks in high-income economies need to put climate justice at the core of
their actions, for instance by buying sovereign bonds from low-income countries that could otherwise suffer from cli-
mate change-related sovereign debt crises (Dafermos, 2021). Similarly, others have called for creating an international
lender of last resort function that would provide the means of payments for international transactions (Aglietta &
Espagne, 2022).

4.3 | Debates and potential limitations

Debates around central bank independence are implicit in several of these proposals. Importantly, Braun and Downey
(2020) argue that the principle of central bank independence as it is commonly understood must be challenged if socie-
ties are to effectively address climate change (see also Deyris et al., 2022; Scialom, 2022). Eich (2022), drawing on
Tucker (2018), points out that even proponents of the main features of existing institutional arrangements warn that
attempts by central banks to eschew debates on democratic legitimacy by invoking their technocratic neutrality have
backfired. Relatedly, Aglietta (2018) notes that central bank independence refers to these institutions' means rather
than objectives, and that the latter cannot be separated from broader policies, which citizens entrust to representatives
with the overarching goal of achieving social welfare. Goodhart and Lastra (2023) indicate that, in light of the environ-
mental challenges discussed above but also other ones (geopolitics, COVID-19, and so on), “the prior degree of separa-
tion between monetary and fiscal policy can no longer be maintained,” thereby calling for reconsidering the very
mandate of central banks and the nature of its interactions with fiscal policy.

Others hold that the relevant challenge is not to replay “an old debate about whether central banks should be inde-
pendent, but rather to define this independence in new terms” (Monnet, 2021). Instead, focusing on the euro area,
Monnet (2021) calls for the creation of a European Credit Council that would operate under the authority of the
European Parliament. It would become a stakeholder with which the ECB would be required to interact. The inspira-
tion for this proposal is the credit councils set up in many countries (notably France) in the post-World War II “Golden
Age” period, from around 1945 to 1975. Such a council would be responsible for discussing the coordination of
European policies on financial issues, including discussions with central banks on financing the low-carbon transition.

Monnet (2023) argues that this proposal addresses the democratic dimension of central banking, which requires that
central banks pay attention to their insurance role and the ways in which their actions are part of credit policy. The pro-
posed European Credit Council would thus be a “deliberative body aimed at strengthening Parliamentary power on
monetary and credit policies, the democratic legitimacy of central bank policy in the Euro Area as well as its coordina-
tion with other European policies.” A more limited but related proposal is that of Hockett and Omarova (2018) for the
creation of a National Investment Authority in the United States, “operationally situated” between the Federal Reserve
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and the Treasury. This authority would pool municipal bonds into a nationwide market to finance state and federal
public investments in new infrastructure, including low-carbon infrastructure.

A potential limitation of these proposals is that they keep economic expertise in the driver's seat with respect to
decision-making regarding the impact of the economy on the environment and vice-versa. The legitimacy of this stance
is not obvious given the crucial role of other types of expertise, notably legal, in shaping the economy, policies, and cap-
ital allocation (e.g., Pistor, 2019). Some argue that central banks' powers must be partly reined in or at least seriously
questioned (e.g., Dietsch et al., 2018), and their potential role in credit guidance (following the proposals of
Monnet, 2021, 2023) should occur within a “web of institutions, including public development banks, which take such
decisions based on the formulation of political will” (Bolton et al., 2020a; Thiemann, 2023).® More broadly, some argue
that ecological threats pose a normative challenge to societies: public policies and policy frameworks must anticipate
retrospective ethical judgment of present choices, an endeavor that cannot be left to central banks or indeed economic
expertise alone (Dupuy, 2022).

Another potentially major constraint faced by these proposals relates to the rapidly growing literature that suggests
that remaining within planetary boundaries will involve a limit to GDP growth, at least in high-income economies
(Haberl et al., 2020; Keyfler & Lenzen, 2021). Reflections on how central banking could be affected by binding ecologi-
cal limits and the constraints they impose on the economy is at a very early stage in the academic and central banking
literature (Cahen-Fourot, 2022; Goulard, 2021; Kedward et al., 2020; Svartzman et al., 2020; Gardes-Landolfini et al.,
2023). Such constraints would raise profound questions for central banks. For instance, in a world without growth or
with persistent economic contraction, how would incomes, inflation, employment, and asset valuations (not to mention
distributional outcomes) be affected?” Would central banks face new trade-offs, or would existing ones (e.g., between
price and financial stability) be exacerbated in such a radically new environment?

In addition, some proposals of monetary reforms appear implicitly to assume that transforming the monetary sys-
tem can enable transformations in the “real” economy. However, they typically do not assess how monetary systems
themselves reflect broader socioeconomic relations (Orléan, 2013) and how biophysical flows are organized to support
specific regimes of accumulation (Svartzman et al., 2019). In other words, in tackling the challenge of assessing the
future of central banking in the age of ecological threats, a necessary starting point is to think about the complex and
evolving interactions between the “real” and “monetary-financial” sides of the economy (Oman & Svartzman, 2021). Or
in the words of Baer et al. (2021), “it takes two to dance”®: thinking about the future of central banking and money
requires thinking about broader socioeconomic transformations (including in the international arena), and vice versa.

Moreover, the ways in which CBFS act against environmental threats need to be addressed in a specific geopolitical
context. For instance, DiLeo et al. (2023) argue that the ECB was able to adopt much more proactive climate-related
policies (as discussed above) than the U.S. Federal Reserve because of a more polarized and partisan debate on climate
change and a stronger influence of the fossil fuel industry in the United States. The authors further argue that given the
international connectedness of central banking, it is to be expected that pressures toward more convergence will occur.
This would take place through a partial scaling back of some of the commitments made by the ECB, along with some
incipient actions and increased cooperation from the U.S. Federal Reserve.

However, central banks do not only face different contexts in different countries, they also contribute to shaping the
global geoeconomic order. For instance, building on Chang's (2002) concept of “kicking away the ladder,” Vernengo
(2016) argues that central banks in high-income countries are partly responsible for the inability of central banks in
developing economies to promote economic development (although the latter's mandate often seeks it; see Dikau &
Volz, 2021): according to him, high-income countries first proactively used central banking policy to promote industri-
alization processes and conquer new markets (most notably in the 18th and 19th centuries), before they started focusing
on price and financial stability while requesting from developing economies to do the same. In doing so, they would
have kicked away the (central banking) ladder, that is, they would not have enabled developing economies to imple-
ment the policies needed to address their industrial (and environmental) challenges, in the same manner they them-
selves were able to do.

As a result of the above, the international monetary system is characterized by a hierarchy of currencies, dominated
by currencies from high-income countries. It is increasingly acknowledged that this hierarchical structure makes it dif-
ficult for developing economies to attract the long-term funding they need to finance the low-carbon transition
(Svartzman & Althouse, 2020). Indeed, capital flows toward developing economies often depend on exogenous factors,
such as the interest rate set by the U.S. Federal Reserve, and these flows are often disconnected from domestic eco-
nomic conditions (Kaltenbrunner & Painceira, 2018). For instance, the sharp increases in policy interest rates in most
high-income countries since 2022 are generating strong pressures on exchange rates in most developing economies

85U8017 SUOWIOD AITE1D) 8|l [dde 8y} Ag peusenob aJe S9 o1l O ‘@SN J0 S8|nJ o} Akeid8UljUO A8|IA UO (SUONIPUD-PUE-SWLB) W00 A8 | 1M Ale.d 1 |Buluoy//:SAny) SUORIPUOD pue swie | 8y} 8es *[202/90/c2] Uo AriqiTauluo A8|Im ‘soueld 8URIY00D A 9/8'99M/Z00T OT/I0PW0D" A8 | Ake.d 1 pulU0'Sa1IM/:SdNy Woly pepeojumod ‘€ ‘v20z ‘66.L/5.T



OMAN ET AL. WIREs _W l L E Y 11 of 16

(as investors ask for a higher risk premium to hold their debts), and could trigger a debt crisis in addition to slowing
down the pace of necessary investments in the ecological transition (Prasad et al., 2022). Addressing such questions
would therefore require developing an “international political economy of central banking” in the context of the ecolog-
ical transition. This has not, to our knowledge, been addressed by existing proposals, although some recent work aims
to address the topic of cross-border climate-related risks in the context of a geoeconomically fragmented world
(Espagne et al., 2023).

5 | CONCLUSION

This article seeks to provide a comprehensive overview of the growing literature on the role of CBFS in the era of eco-
logical threats. We identify three main normative approaches in policy debates (or three “tales”), recognizing the
nuances and partial overlap among them (see Table 1 above): the risk-based approach; the proactive approach; and
the evolutionary approach. For each, we summarize the rationale, main proposals, and debates and potential limita-
tions associated with the approach.

A key message is that this is a nascent field that is characterized by implicit presuppositions about money, finance,
and the role of the state in the economy and the international arena. In this context, the question of CBFS' role in the
age of ecological threats is likely to remain deeply contested. Indeed, the “Overton window” of positions is changing
rapidly, with the once-marginal idea that climate change (and even nature loss more broadly) falls within the mandate
of CBFS having become mainstream over the span of just a few years. New proposals garner both support and fierce
opposition across the ideological spectrum, highlighting the crucial role of worldviews in underpinning economic doc-
trines and theories and the central bank mandates that they justify.

Equally important, the arguments at stake and the sharp differences in the corresponding worldviews suggest that
the interactions and interdependencies among the financial system, the economy and natural systems remain poorly
understood in economic theory. This is all the more so when taking into account geopolitical considerations (e.g., the
fact that the policies and actions of central banks in high-income countries have economic and environmental conse-
quences for developing economies). As evidence on the planetary emergency mounts, open and transparent delibera-
tion on the role of CBFS in the age of ecological threats has never been more urgent.
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the value of the currency, and ensuring that the banking system does not fall short of liquidity, even in the case of a
crisis” (Bénassy-Quéré et al., 2019, p. 8).

2 Importantly, all three worldviews discussed in this paper correspond to an ontology, naturalism, that originated rela-
tively recently in the West and differs in major ways from the three other existing ontologies: totemism, animism, and
analogism (Descola, 2013). This naturalist ontology excludes philosophical worldviews that constitute a different “eth-
ical horizon.” This ontological bias has profound yet little-discussed ramifications for economic theories and the poli-
cies and institutions they support. The analysis of these ramifications is beyond the scope of this article, however.

* See the discussion on “problem-confusions” in economics in Weber (1949).

* The concept of “risk” refers to something that has a calculable probability, whereas uncertainty refers to the possibility
of outcomes that do not lend themselves to probability measurement (Knight, 2009 [Knight, 1921]; Keynes, 1936).

> Some economists, however, argue that we may be in an era of fiscal dominance (White, 2021).

¢ More specifically, Thiemann (2023) argues that there may need to be a democratic debate on the balance between cen-
tral banks' inflation objectives and the low-carbon transition, which in turn could lead to the conclusion that to
achieve the latter we may be forced to abandon the former. Thiemann argues that a case can even be made that cen-
tral banks' regular interventions to save financialized capitalism aggravate the situation from a climate perspective.

7 Economic contraction could be a byproduct of so-called “sufficiency” policies and norms. As noted by Hache (2022),
sufficiency aims to optimally link infrastructures and equipment to citizens' real needs, in a societal vision seeking to
satisfy better consumption behavior adapted to the climate emergency.

8 A difference between Baer et al. (2021) and the findings of this paper is that in the former, it is assumed that a “first-
best” scenario in which government policies would introduce ambitious policies would enable central banks and
supervisors to simply focus on the price and financial stability implications of such policies. In contrast, the evolution-
ary perspective discussed here shows that central banks' and supervisors' actions are part of the ambitious policies
needed, in the same way as they have always significantly contributed to major structural changes in the past.

® This concept refers to the fact that developed countries have used specific policies such as high trade tariffs to become
rich before exerting pressures on developing economies so that they do not adopt similar policies, thereby kicking
away the ladder they have used to climb to the top.
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