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The challenges of climate change will affect all areas of economic policy, including monetary 
policy. Rising temperatures, extreme weather events and the political, social and technological 
responses to climate change may have signif icant effects on prices, output, productivity or 
credit markets. Central banks need to reflect these effects in their assessment of risks to price 
stability, their projections of economic developments and their analyses of financial markets. 
The mandate of the Eurosystem defines price stability as the primary objective of monetary 
policy, but it also mentions the support of general EU economic policies, including those aiming 
at environmental protection. In this contribution, we describe the implications of climate 
change for price stability, for the future conduct of monetary policy and for central banks’ 
 balance sheets. While monetary policy may play a role among the possible economic policy 
reactions to climate change, we contrast this role with more effective policy responses. 
 Monetary policy has several instruments at its disposal: changes in the collateral framework, 
asset purchases and disclosure of climate-related information. Monetary policy implementation 
is subject to operational constraints, e.g. the principle of market neutrality, which need, how-
ever, to be balanced against central bank objectives and must take market inefficiencies into 
account. Our considerations square well with the ECB’s recently presented action plan to 
 include climate change considerations in its monetary policy strategy.
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Climate change is one of the fundamental challenges to the economy that can affect 
prices, aggregate demand, and the balance sheet of both financial intermediaries 
and central banks. Many central bankers have identified climate change as a source 
of risks to financial stability and price stability. Already in 2015, Mark Carney, 
then Governor of the Bank of England, addressed the “tragedy of the horizon” in a 
seminal speech, referring to the problems financial markets face in correctly 
 pricing climate-related risks. Since she became President of the European Central 
Bank (ECB), Christine Lagarde has stressed the importance of climate change for 
economic policymakers. Her fellow ECB Executive Board member Isabel Schnabel 
(2021a) explained what central banks could do to contribute to the global fight 
against climate change, and Frank Elderson (2021) emphasized the effects of 
 climate change on credit markets and bank supervisors. Other members of the 
Governing Council of the ECB2 have also contributed to the debate on whether 
central banks should take climate change into account and, if so, on how best to 
incorporate climate-related risks or climate change-mitigating efforts into their 
policy framework. As a result of the ECB’s recent monetary policy strategy review, 
the Governing Council emphasized its commitment to ensuring that the Euro-

1 Oesterreichische Nationalbank, Foreign Research Division, andreas.breitenfellner@oenb.at; Economic Analysis 
Division, wolfgang.pointner@oenb.at. Opinions expressed by the authors of studies do not necessarily reflect the 
official viewpoint of the OeNB or the Eurosystem. The authors would like to thank Peter Backé for valuable 
 comments.

2 See, for example, Holzmann (2021), Villeroy de Galhau (2021), Visco (2021) or Weidmann (2021).
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system fully takes into account, in line with the EU’s climate goals and objectives, 
the implications of climate change and carbon transition for monetary policy and 
central banking.

This paper presents the possible consequences of climate change for monetary 
policy in general and for the euro area in particular as well as its effects on the 
 Eurosystem’s monetary policy objectives and instruments and its future policy 
space. We will only deal with financial stability aspects of climate change if they 
affect monetary policy transmission; climate-related financial stability risks  
have been addressed in previous OeNB publications (e.g. Pointner and Ritzberger- 
Grünwald, 2019). However, we will try to assess the scope for action central banks 
may take in coordination with other policymakers, who bear the principal respon-
sibility for tackling climate change and its consequences. This question is of 
 particular importance for the Eurosystem, which has a clear mandate to maintain 
price stability in the euro area, but is also obliged to support the general economic 
policies in the European Union without prejudice to this primary objective. In this 
respect, the Governing Council of the ECB recently announced an action plan, 
including a road map, to further incorporate climate change considerations into its 
policy framework (ECB, 2021).

Some effects of climate change might even reduce central banks’ policy space 
as climate change impacts the natural rate of interest by reducing productivity and 
driving up savings, although countervailing effects that are related to technological 
progress spurred by transition polices must be taken into account. Rising uncer-
tainty about future economic outcomes makes it more difficult for monetary 
policy makers to identify temporary and structural changes in the economy.

This article is structured as follows: Section 1 explains why climate change and 
its economic consequences are a concern for central banks and how the Euro-
system’s mandate addresses environmental issues. In section 2, we discuss  economic 
policy options available to tackle climate change and identify the appropriate role 
monetary policy might play in this context. Section 3 briefly addresses the risk 
management of climate-related financial risks by central banks and financial inter-
mediaries. Section 4 presents some monetary policy instruments that could be 
used to tackle climate change and section 5 concludes.

1 The relevance of climate change for central banks
Climate change can affect price stability, the transmission mechanism of monetary 
policy and the balance sheet of central banks. A comprehensive overview of 
 climate-related risks to price stability is given by Batten et al. (2020) or by the 
 Network for Greening the Financial System (NGFS) (2020). Most obviously, rising 
global temperatures and more frequent extreme weather events will probably 
 impact the production structure of economies and therefore have effects on prices. 
Climate change will affect agriculture, as crops and livestock are sensitive to 
 temperatures and weather conditions. Agricultural prices have already been 
 notoriously volatile in the past and have therefore also been of concern in inflation 
forecasts. If the physical risks of climate change, i.e. the risks of direct damage to 
physical assets (e.g. buildings and roads), materialize, they not only reduce output 
in a particular period, as Dietz and Stern (2015) emphasize, but can also lower 
production capacity in the economy at least temporarily, if e.g. firms must be 
 rebuilt, and in the long run, if corporations must channel their available funds to 
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repair investment instead of promoting productivity-enhancing R&D. Heat waves 
can diminish labor productivity via negative health effects, too. Storms that  destroy 
railroads or droughts that reduce the water levels of rivers have a negative effect on 
trade. While negative effects on productivity are expected to dampen the long-
term equilibrium interest rate, increasing capital demand for green investments 
might counterbalance the downward pressure on interest rates.

The transition to a climate-neutral economy will most likely affect the price  
of energy and transport and have indirect effects on the prices of other goods. 
 Central banks with an inflation target will closely monitor developments like the 
introduction of a carbon tax and integrate them into their analyses of inflation 
 dynamics. Climate change and the side effects of climate policies could also disrupt 
financial markets and thus disturb the transmission channel of monetary policy, 
which relies on functioning bond markets and banks’ ability to pass on monetary 
policy decisions to the real economy.

Finally, central banks hold assets for different purposes (e.g. reserve manage-
ment, collateral, nonstandard monetary policy measures) and these assets are 
prone to revaluation due to climate change or climate policies; therefore, central 
banks should include an assessment of climate change risks in their own risk 
 management.

The consequences of climate change might alter the structural parameters in 
central banks’ economic models. Most central banks rely on macroeconomic 
 models which incorporate the long-term relations between demand, supply and 
prices. Climate change and the reactions of policymakers and markets to global 
warming can alter the supply side of an economy, and shifts in consumers’ prefer-
ences can cause secular changes to the deep parameters, such as intertemporal 
preferences or risk aversion, on which these macroeconomic models are built (as 
can other secular trends like demographic changes). Currently, not many central 
banks integrate climate change in their economic models. Models used by climate 
economists, such as integrated assessment models (IAMs), often lack a representa-
tion of monetary transmissions channels, whereas macroeconomic models do not 
incorporate economic damage resulting from climate change so far.

The radical uncertainty triggered by climate change might also alter the 
 economic modeling framework. Traditionally, macroeconomic models employed 
by central banks assume a maximization rule applied by social planners, firms or 
households that strive to maximize the expected value of their future output, 
 profits or utility while being subject to certain constraints. Krogstrup and Oman 
(2019) emphasize that climate change rises uncertainty about the expected 
 outcomes of economic activities to new levels where the probabilities for 
 catastrophic events become nonnegligible. Such catastrophic and often irreversible 
events include the thawing of permafrost, which could release huge amounts of 
greenhouse gases (GHGs) or cause ocean streams to change course. Bearing this in 
mind, policymakers dealing with climate change should adopt a risk management 
approach inspired by value-at-risk (VaR) models, which means maximizing future 
outcomes under the constraint that the risk of catastrophic and irreversible climate 
change remains below an agreed percentile. Broeders and Schlooz (2021) discuss 
the effects of climate change as a driver of fundamental uncertainty on central 
bank policy and propose to apply the precautionary principle to cope with 
 potentially irreversible outcomes that cannot be estimated ex ante with meaningful 
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precision. The precautionary principle states that under radical uncertainty, 
 additional mitigating policies are justified to lower the likelihood of, and the 
 damage resulting from negative shocks to central banks’ balance sheets and their 
policy objectives. Concluding their analysis, Broeders and Schlooz (2021) present 
practical examples in the field of central bank risk assessment, risk mitigation and 
the disclosure of climate-related information.

1.1 Conducting monetary policy in view of climate change

Not only will monetary policymakers take climate change into account when 
 assessing risks to price stability, but also when choosing the appropriate monetary 
policy instruments. Both the assessment of risks and the choice of policies must 
reflect economic developments in the euro area, leaving out idiosyncratic shocks at 
the national or regional level. Given the size of the euro area, the economic effects 
of climate change may differ significantly from region to region. The European 
Environment Agency (2017) presented climate change impacts for the main 
 biogeographical regions in Europe, pointing out that while in the Mediterranean 
region (Greece, Italy, Portugal and Spain) rising temperatures might lead to 
droughts and wildfires, the Atlantic region (Ireland, western France, Belgium, the 
Netherlands and northern Germany) might suffer from heavy precipitation and an 
increasing risk of coastal and river flooding; some regions might even benefit from 
higher average temperatures as heating costs would go down and harvests would 
improve. The regional impact of climate change could boost or reduce economic 
outcomes, which means that economic heterogeneity might possibly make the 
 conduct of monetary policy more complicated. The diversity of the economic 
 effects of climate change and the concomitant risks to price stability will challenge 
monetary policy in large countries like the USA or China, too. But these countries 
have established functioning risk-sharing mechanisms (e.g. fiscal federalism) which 
allow them to better absorb idiosyncratic regional shocks. 

The effects of climate change could also reduce central banks’ future room for 
policy maneuver. The impact of global warming on economic output is not limited 
to acute damage by storms, floods or droughts. Climate change may also reduce 
productivity growth. Economides and Xepapadeas (2018) describe climate change 
as a new propagation mechanism for total factor productivity (TFP) shocks, with 
GHG emissions lowering productivity in the long run given repeated climate- 
related damage. In their model, carbon taxes could dampen growth in the short 
run, but in the long run output would be higher as negative TFP shocks from 
 climate change would be absent.

The increasing uncertainty about the effects of climate change could increase 
precautionary savings and thus lower effective demand and drive up risk premia in 
financial markets. The stranding (i.e. devaluation) of assets due to climate change 
or climate policies might trigger financial losses for banks and hamper monetary 
policy transmission. Dafermos et al. (2018) model the effects of unmitigated 
 climate change over a period of 100 years, including not only the stronger 
 depreciation of capital and lower growth rates due to climate-related damage but 
also the rebalancing of households’ portfolios from corporate bonds toward 
 deposits and governments securities that is triggered by higher economic uncer-
tainty. According to their simulations, this climate-induced asset price deflation 
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would cause corporate bond yields to rise strongly after 20803. Bylund and Jonnson 
(2020) show that such an increase in uncertainty has a dampening impact on the 
equilibrium interest rate because it strengthens precautionary saving. If climate 
change depresses the interest rate level, negative shocks to the economy (some of 
which may be triggered by climate change itself) bear a higher risk of bringing 
policy rates close to the effective lower bound. Under these circumstances, it 
seems likely that monetary policy must rely on nonstandard instruments more 
 often. Unfortunately, such effects would be reinforced if fiscal policy was also 
 constrained in its capacity to stabilize the economy due to high debt levels, which 
in turn might also be caused by additional public expenditure for climate change 
adaptation or mitigation measures.

Climate change can also affect the transmission of monetary policy to the real 
economy. When central bankers change their monetary policy stance, they rely on 
financial intermediaries to pass on their policy impulse to firms and households. 
Since banks are a major source of funding in the euro area, the credit channel is of 
utmost importance for monetary policy transmission. Banks are exposed to 
 climate-related risks via their assets. The impact of climate change may destabilize 
credit markets by driving up default probabilities, reducing liquidity or causing 
reputational damage. Damage caused by climate change can erode the value of 
 collateral and reduce borrowers’ debt servicing capability, which in turn increases 
the probability of default and the numbers of nonperforming loans (NPLs).  Climate 
policies like the introduction of carbon taxes may reduce debtors’ revenues or 
 depress the value of their investments, creating stranded assets.4 Battiston et al. 
(2020) provide an assessment of the exposure of Austrian banks to transition risks 
based on the classification of climate policy-relevant sectors, but as the European 
Systemic Risk Board (ESRB, 2021) concludes, the quality and comparability of 
data is still wanting, especially with respect to the disclosure of firm-level data or 
forward-looking scenario analyses.

1.2 Strategic implications of climate change for central banks

Climate change can affect both the demand and the supply side of an economy. 
Positive demand shocks accelerate both inflation and GDP growth at the same 
time; hence an inflation-targeting central bank would react by raising interest rates 
to curb inflationary pressures and prevent an overheating of the economy. Supply 
shocks trigger price increases and dampen GDP growth; therefore, a restrictive 
monetary policy response which aims to maintain price stability would lead to a 
widening of the output gap. The Eurosystem’s objective is to keep prices stable in 
the medium term, inter alia, because a medium-term focus allows monetary policy 
to react flexibly to different shocks and it takes into account the effective lags with 
which monetary policy decisions affect prices.

A climate-related demand shock could happen if consumer preferences changed, 
e.g. if consumers seriously reduced their demand for fossil-fueled vehicles. In such 
a case, workers in the automotive industry would become unemployed and 

3 In contrast to the financial effects of transition policies like the introduction of carbon taxes, the effects of 
 unmitigated climate change would occur later but are assumed to be irreversible.

4 Combined with an initial green investment push, steadily rising carbon prices could shift the economy to a higher 
equilibrium by reducing uncertainty. Additional positive economic effects of carbon pricing come, for instance, 
from increased energy efficiency (see e.g. IMF, 2020).
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 domestic demand would decline, as would consumer prices. An accommodative 
monetary policy reaction would stimulate growth and employment and further-
more facilitate investment in the necessary structural changes in the manufacturing 
sector.

The introduction of a carbon tax would rather act as a negative supply shock, 
depending on its pass-through and the use of revenues (see section 2.3). Energy 
prices would go up immediately and follow the pass-through to other production 
sectors, driving up inflation more broadly. Simultaneously, output would be 
 reduced. Output losses are difficult to estimate in this scenario, however, as they 
crucially depend on the redistribution of carbon tax revenues. Euro area monetary 
policy would – given its medium-term orientation, which was only recently 
 confirmed by the Eurosystem – be concerned by these price increases only if there 
were second-round effects from carbon taxes or if a carbon tax was introduced 
over an extended period. Many policy proposals suggest such an extended intro-
duction phase for carbon taxes to give firms more time to adjust to new prices. In 
accordance with its secondary objective, namely to support the general economic 
policies in the EU, the Eurosystem could decide to let singular carbon tax-induced 
price increases happen without changing its monetary policy stance as long as there 
is no indication that these price increases would fuel a broader-based acceleration 
of inflation over the medium term. Such a strategy would rely crucially on the 
 Eurosystem’s capability to identify the sources of price increases correctly.

In an analysis of different monetary policy strategies, McKibbin et al. (2020) 
run simulations of the effects of climate change on inflation and output, based on 
a multi-sector multi-region model. They compare pure inflation targeting with 
flexible inflation targeting and nominal GDP targeting strategies with respect to 
their effects on prices, output and carbon emissions. Whereas a purely inflation- 
targeting central bank would change its monetary policy if, and only if, inflation 
deviated from its inflation target, a flexible inflation-targeting central bank follows 
a Taylor rule with non-zero weight on the output gap5. Under nominal GDP 
 targeting (or nominal income targeting), the central bank attempts to stabilize 
nominal GDP growth; this means that negative supply shocks that reduce  economic 
output and stimulate prices at the same time would induce less vigorous monetary 
policy reactions than under inflation targeting. McKibbin et al. (2020) find that 
among the three monetary policy regimes, purely inflation targeting central banks 
react more strongly to the introduction of carbon taxes, causing a more substantial 
reduction in output while keeping inflation close to target, while flexible inflation 
targeting would allow for a modest temporary increase in inflation that would 
 significantly reduce output losses, and nominal GDP-targeting results in the 
 highest tax-induced inflation spike and the smallest output loss. But interestingly, 
carbon emissions would be reduced most effectively under pure inflation targeting, 
whereas flexible inflation targeting and nominal GDP targeting would result in a 
lower reduction of carbon emissions because they allow for output stabilization.

5 A purely inflation-targeting central bank would change its policy rate at time t it according to the rule  

it = it–1 + a(π e – π*) with π e being the expected inflation rate and π* the inflation target. Under flexible 

 inflation  targeting, the reaction function looks more like it = it–1 + a(π e – π*) + β(y e – y*) with y e – y* 

denoting the output gap and β > 0.
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Moving the focus from the primary objective of price stability to the secondary 
objective of supporting the EU’s general economic  policies, it is clear that policy-
makers other than central banks are more directly in charge of fighting climate 
change. Governments have more effective instruments at their disposal, e.g. 
 environmental regulations, taxation or industrial policies (see following section). 
Coordinating these different policies properly will improve the outcomes. There is 
the political risk that the burden of climate action is shifted to central banks, which 
are less exposed to the electoral process, when democratically elected politicians 
try to avoid passing  unpopular laws, e.g. laws introducing carbon taxes. Neverthe-
less, independent central bankers should refrain from transgressing the boundaries 
of their competence, as the public might see this as an unwarranted “mission 
creep.” Villeroy de Galhau (2021) explicitly rejects such allegations,  emphasizing 
the relevance of  climate change for price stability and for the smooth implementation 
of monetary policy. However, monetary policy cannot compensate for delayed or 
insufficient policy reactions by national policymakers. Therefore, it is important  
to discuss transparently about who can contribute what and whose actions and 
 policies are most effective.

1.3 Climate change and the mandate of the Eurosystem

In the Treaty on the Functioning of the European Union (TFEU), the European 
System of Central Banks (ESCB) is tasked with pursuing the primary objective of 
maintaining price stability. Article 127 TFEU specifies that “without prejudice to the 
objective of price stability, the ESCB shall support the general economic policies in the 
Union with a view to contributing to the achievement of the objectives of the Union as laid 
down in Article 3 of the Treaty on European Union (TEU).” We described above how 
climate change may affect prices and inflation and, thus, the primary objective of 
the ESCB. In addition, it is paramount for any central bank to protect its balance 
sheet from the financial risks caused by climate change. In the current interest rate 
environment, with policy rates close to the effective lower bound, the central 
bank’s balance sheet has become a more relevant monetary policy instrument than 
before. Asset purchase programs have led to unprecedented expansions of central 
banks’ balance sheets, and the acquired assets face different degrees of climate 
risks. Managing these risks cautiously and efficiently is also a form of complying 
with the primary objective as it contributes to maintaining the full operability of 
the monetary policy instruments the ESCB needs to fulfill its mandate.

According to Article 3 Treaty on European Union (TEU), the EU “shall work 
for the sustainable development of Europe based on balanced economic growth and price 
stability, a highly competitive social market economy, aiming at full employment and 
 social progress, and a high level of protection and improvement of the quality of the 
 environment. It shall promote scientific and technological advance.” Evidently, the 
 mandate of the ESCB proposes a clear hierarchy insofar as price stability is its 
 primary objective. This means that, from any set of policy options, monetary 
 policymakers should choose the option that contributes most to price stability, no 
matter how much this affects other objectives stated in Article 3 TEU. If two or 
more policy alternatives contribute equally to price stability, they can be priori-
tized according to their support of the secondary objectives.

However, the Treaty does not rank the objectives identified in Article 3 TEU. 
Prioritizing these objectives is an inherently political choice for which the ESCB 
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has neither a democratic mandate nor the necessary competence. Such political 
choices are reserved for institutions that are directly accountable to the electorate, 
which can democratically express their approval or rejection of the choices made. 
It should be noted in this context that among the reasons why central banks have 
been granted independence is that they have one primary objective and do not 
 engage in political deliberations that would necessitate more democratic account-
ability than is currently exercised. Therefore, any prioritization among the secondary 
objectives should closely follow the guidance provided by the political organs of the 
EU, i.e. the Council of the European Union and the European Parliament. It is in 
the interest of these political organs to express unequivocally any priorities they 
have agreed upon. However, the Eurosystem itself will independently decide how 
to support prioritized objectives and assess whether such support is feasible  without 
prejudice to price stability.

Monetary policy is not capable of equally supporting all the objectives enumer-
ated in Article 3 TEU. Some of them might come closer to the original field of 
expertise of central bankers than others. As for the “protection and improvement of 
the quality of the environment,” central banks have recently gained expertise in 
 analyzing the economic and financial risks of climate change because of their 
 function as financial supervisors6; hence, it could be argued that this objective is 
closer to their practical experience than others.

The mandate obliges the Eurosystem to support the general economic policies 
in the EU and not to design its own policies in these areas. Before central banks can 
decide on how to best support these general economic policies, they must be 
 defined and implemented. Therefore, with respect to climate change, central 
banks are not policymakers but policytakers. The sooner the competent authorities 
decide upon the appropriate policies to fight climate change, and the more detailed 
these policies are, the better the Eurosystem can support them within the limits of 
its mandate. Arguably, the EU has already outlined its priority with the European 
Green Deal7. Finally, the fight against climate change is singled out against all 
other objectives listed in Article 3 TEU given the irreversibility and potentially 
catastrophic impact of climate change. Some of the arguments listed here tend to 
support the view that the Eurosystem should prioritize action against climate 
change.

2 Economic policies to support climate change mitigation
The main objective in fighting climate change is to limit global warming to well 
below 2 degrees Celsius, preferably to 1.5 degrees Celsius, compared to preindus-
trial levels, as agreed in the Paris Agreement. The EU has announced ambitious 
measures to achieve this target. Most important among them is the reduction of 
GHG emissions, which should be halved by the year 2030 and allow the EU to 

6 See, for example, the activities by the Central Banks and Supervisors Network for Greening the Financial System 
(NGFS).

7 Whether the European Green Deal itself, or its gradual implementation, are precise enough to give unequivocal 
guidance for Eurosystem monetary policy is a political issue we must leave open here. Filling the “democratic 
 authorization gap,” however, is a balancing act (Jourdan and Beckmann, 2021). If the EU institutions followed 
the British example in explicitly specifying the secondary mandate (HM Treasury, 2021), they might encounter a 
problem with central bank independence.



The impact of climate change on monetary policy

MONETARY POLICY & THE ECONOMY Q3/21  67

 become carbon neutral by 2050. This carbon transition must be financed by both 
private and public investments.

2.1 Setting a carbon price

Markets are unable to price efficiently the effects of GHG emissions on our climate 
due to negative externalities and other market failures. Changing market prices by 
introducing a Pigouvian tax that internalizes the external costs of GHG emissions 
may support their required reduction in a technologically neutral and cost- effective 
manner as well as in accordance with the polluter pays principle. In practice, this 
effect could be achieved by either introducing a carbon tax or an emissions trading 
system. Both policies could raise the price of emissions up to a level where it covers 
the full social costs of its negative externality, thereby correcting market failures. 
While a tax determines higher prices (e.g. of oil) and allows the market to decide 
upon the demanded volumes, a trading scheme defines a limited volume of goods 
per period and allows the market to determine their prices. European energy 
 producers and large manufacturing firms are already subject to the EU’s Emissions 
Trading Scheme (ETS), which was introduced in 2005. The responsibility for 
 carbon taxes rests with the national fiscal authorities; to avoid market turmoil, a 
harmonized introduction across the EU would be reasonable. In addition, and to 
avoid “carbon leakage,”8 these measures should be complemented by a carbon 
 border adjustment mechanism, which defines charges on imports and rebates on 
exports that account for the carbon content of imported goods and carbon price 
differences. The obvious aim of these policies is to change the relative prices 
 between different modes of production according to their emission intensity. The 
same effect can also be achieved by reducing subsidies for emission-intensive  energy 
generation.

However, it should be noted that pricing externalities is not a magic bullet that 
solves all the economic and social challenges of climate change. As Stern and 
 Stiglitz (2021) put it, “ it is a fundamental mistake to begin the analysis of climate 
change under the premise that, but for the mispricing of emissions, the economy is  efficient.” 
They refer to several problems, such as moral hazard, which becomes an issue 
when economic agents expect that large climate-related losses might be covered by 
the government, or imperfect capital markets where credit rationing prevails, 
which leads to underinvestment in climate-neutral technologies as these only offer 
uncertain returns. Initiatives by financial market regulators and supervisors, 
 including central banks, address some of these issues by increasing transparency, 
setting standards and preventing green washing. A prominent example is the 
 European Commission’s Action Plan on Financing Sustainable Growth with the EU 
 taxonomy for sustainable activities at its core. The EU taxonomy is a classification 
system defining environmentally sustainable economic activities (European 
 Commission, 2021). With the above caveats in mind, carbon pricing policies will 
be an important component of public policies supporting carbon transition, even 
though they will be accompanied by other tools.

8 Carbon leakage occurs when emission-intensive production is outsourced to countries under other jurisdictions and 
the respective products are imported as a way to avoid having to comply with the regulatory treatment of emissions.
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2.2 Energy efficiency-enhancing regulations 

Policymakers could also choose regulatory approaches to reduce emissions. These 
so-called “command and control” measures include e.g. the implementation of 
strict energy standards for goods and processes or an outright ban of certain 
 technologies with negative climate impacts. From an economist’s viewpoint, such 
regulatory approaches are inferior to a Pigouvian tax because they limit the choice 
of consumers and producers, which means that outcomes will deviate from those 
achieved by a more efficient market solution. On the other hand, if time is of the 
essence, these measures might be more effective since taxation and the subsequent 
market process might take a while to establish a new efficient equilibrium; a 
banned technology will cease emitting any carbon as soon as the ban enters into 
force. Clearly defined energy standards also have the advantage that they help shape 
the market, an effect which may go beyond the initial legal applicability of the 
 imposed standards. The EU is a large market and if its consumers will only buy 
products that comply with certain energy standards, even foreign producers might 
adjust their goods to these standards to stay in the market.

2.3 Political economy aspects of climate-related economic policies

Carbon taxes, the reduction of subsidies and regulatory limitations of emissions 
will have income and wealth effects for households and firms. As we have seen 
from the yellow vest protests in France, the introduction of carbon taxes can have 
significant political and social repercussions. Therefore, climate policies should be 
designed in a forward-looking manner and take into account redistributive effects. 
In 2019, an initiative by US economists9 proposed introducing a carbon tax the 
revenues of which should be returned directly to US citizens so they would benefit 
from a “carbon dividend,” which would, in turn, improve public acceptance of the 
new tax. With regard to material regulations of GHG emissions, it should be borne 
in mind that their effects and their acceptance strongly depend on whether 
 carbon-free alternative technologies are available and at what price. Many sustainable 
modes of energy generation, such as photovoltaics or wind power, have become 
highly efficient over the past few years and could easily substitute emission- 
intensive technologies (IRENA, 2021), provided that sufficient energy storage 
 capacity is created to balance supply fluctuations. On the other hand, banning 
(new) combustion engine cars might hit less wealthy people disproportionally hard 
as long as low-cost public transport alternatives are not available.

2.4 Green industrial policy

Expanding the production-possibility frontier toward more carbon-neutral tech-
nologies should be one of the aims of industrial policy. The policy options  mentioned 
above (e.g. carbon tax, regulations) are likely to induce changes in demand, which 
in turn will trigger investments in new technologies. Recalibrating a country’s 
 innovation system is an intricate process and a risky business. Mission-oriented 
industrial policies as proposed by Mazzucato and McPherson (2018) could support 
the economy in carbon transition by funding basic research, subsidizing innovators 
or offering public guarantees for the development of carbon-neutral prototypes. In 

9 Information on this initiative was published by the Climate Leadership Council; its signatories comprise all living 
former chairs of the Federal Reserve and 27 Nobel laureate economists.
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contrast to current policies aimed at strengthening the innovative capacities of all 
economic sectors, this approach would explicitly give preference to technologies 
that foster climate change mitigation and adaptation. More targeted R&D funding 
should enable the corporate sector to supply climate-neutral products earlier and 
more cheaply, thus making the transition process more palatable to the public.

Stern and Stiglitz (2021) also stress the interdependence of tax policies and 
green industrial policy. They show that introducing higher carbon prices earlier 
would have the benefit of prompting earlier innovations. Both innovation and the 
diffusion of innovative technologies are path dependent; therefore, incentivizing 
firms to focus their R&D expenditure on emission-saving technologies and to 
adopt new energy systems early on would yield a double dividend.

Comparing all the discussed policies in terms of efficacy generates a hierarchy 
of instruments. The objective of fighting climate change is achieved most  effectively 
by curbing the demand for emission-intensive goods. If the prices of these goods 
actually reflect their negative externalities, households and firms will reduce their 
demand for emission-intensive goods. Complementing positive price signals by 
 active innovation policies that foster climate-neutral innovation augments the 
 climate policy mix. Regulatory limits or bans on particular goods or technologies 
can curb GHG emissions very swiftly, but entail higher social costs, especially if 
emission-free substitutes are not available or only available at high prices.

3 Tackling climate-related financial risks
An important element of carbon transition is transforming the energy-related 
 capital stock in the economy. This will require much higher investments in energy 
efficiency and new technologies. According to estimates by the European 
 Commission10, the EU will need to invest an additional EUR 350 billion annually 
until 2030.

If financial institutions include the risks of climate change when calculating 
their risk-adjusted returns, the relative prices of climate-neutral and polluting 
 assets would change in favor of climate-neutral assets. In response to these 
 challenges, the Network for Greening the Financial System (NGFS), an association 
of central banks and financial supervisors, was launched in 2017, aiming to help 
accelerate the scaling-up of green finance and to develop recommendations regarding 
central banks’ role in the fight against climate change.

Accounting for climate-related financial risks requires the disclosure of 
 climate-related information such as data on the carbon intensity of production or 
the location of assets, which is often still unavailable. One of the main objectives of 
the NGFS and of private sector initiatives like the Task Force on Climate-related 
Financial Disclosures (TCFD)11 is the integration of climate risks into the   
customary risk management procedures of financial institutions. This requires the 
dissemination of available monitoring and assessment methods and the disclosure 
of the relevant data. Whereas the methods for monitoring climate risk exposures 
are already well established and scientific progress is ongoing, the availability of 
the relevant data is lagging behind. Although financial institutions emit compara-

10 See European Commission (2020).
11 The TCFD was established by the Financial Stability Board in 2015 and tasked with developing voluntary and 

consistent climate-related financial risk disclosures for well-informed investment, lending and insurance decisions.
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tively little GHGs in their own operations, their exposure to climate-related risks 
can be significant due to loans to emission-intensive firms.

Integrating climate risks into risk management standards for banks and other 
financial institutions has a double benefit. It would make potential credit losses and 
market liquidity changes more predictable. And by prompting changes in relative 
asset prices of climate-neutral and GHG-emitting companies, it could also contribute 
to improving the funding costs for green firms and thus act as a catalyst for 
 economic transformation. Nevertheless, this approach would have a rather limited 
effect on the overall transition to a climate-neutral economy compared to that of 
introducing effective carbon taxes, implementing regulatory changes that limit 
GHG emission or pursuing mission-oriented technology policies. The effect would 
be comparatively small because it would affect only the marginal funding condi-
tions to the extent that banks and other financial intermediaries are able to price 
climate-related risks appropriately. Carbon taxes, by contrast, can change the 
 retail prices of goods and, thus, effective demand for these goods. Still, green 
 financial regulatory policies are an important measure in addition to green fiscal 
and industrial policies, as they might correct present market failures.

Financial regulation can only change the marginal cost of funding for firms and 
households. However, clear rules and guidance on climate risk management can 
prevent the financial sector from mispricing emission-intensive assets. Whereas 
the contribution of financial regulation to fighting climate change might be small, 
such rules can significantly improve the resilience of financial institutions. In any 
case, although the various policy levels may be complementary, the positive effects 
of introducing a carbon tax cannot be substituted by financial regulation, whose 
purpose is altogether different.

Box 1

Market neutrality and climate change

According to the Treaty on the Functioning of the European Union (TFEU), the ESCB shall act 
in accordance with the principle of an open market economy with free competition, favoring 
an efficient allocation of resources. This is a general rule the Eurosystem must also comply 
with when implementing monetary policy. In practice, exercising market neutrality has been 
considered an appropriate approach for the Eurosystem when it comes to respecting the 
 principle of an open market economy. Market neutrality is understood to minimize the impact 
of monetary policy on relative prices and to curtail unintended side effects on market functioning. 
The objectives of exercising market neutrality are to preserve the price discovery mechanism 
(see below) and to limit distortions in market liquidity. If there is a conflict between monetary 
policy objectives and the principle of an open market economy, monetary policy interference 
must be justif ied and proportional. This means that the intended measures are required to 
achieve monetary policy objectives and may not go beyond what is necessary.

Price discovery is the process of incorporating all information relevant to the valuation of 
an asset in its market price. Central bankers do not pretend to have better information than 
market participants and therefore try to avoid causing a change in relative asset prices. These 
must remain the outcome of the free play of market forces. This restraint, on behalf of central 
banks, is difficult to justify in the presence of market failures. The risks that arise to future 
cash flows from climate change should be incorporated in asset prices. The European Systemic 
Risk Board (ESRB, 2020) f inds that the exposure of assets to climate-related risks is not 
 reflected in their prices and that f inancial intermediaries do not consider climate change 
 sufficiently in their market risk assessment. The price discovery mechanism is also disturbed 
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because issuers of f inancial assets fail to appropriately disclose their exposure to climate- 
related risks. Despite the efforts of the Task Force on Climate-related Financial Disclosures 
(TCFD) to compile and publish methods for the disclosure of these risk exposures, only a small 
minority of firms are willing to apply them.12 Risk exposures that are not disclosed properly 
cannot inform the price discovery process. Policies that incentivize firms to assess and disclose 
their exposures would therefore improve the functioning of the price discovery mechanism. 
Eligibility under the expanded asset purchase programme (APP) requires having at least one 
credit rating provided by an external credit assessment institution that is accepted under the 
Eurosystem credit assessment framework. But most of these credit ratings do not take 
 climate-related risks into account.

If central banks departed from market neutrality, however, they may encounter difficulties 
in the implementation of monetary policy. A lack of market liquidity increases transaction costs 
and reduces the efficiency of an open market economy. If Eurosystem asset purchases were 
biased toward assets that contribute to the mitigation of climate change (e.g. green bonds), the 
markets for these assets might suffer from excess demand because the supply of green bonds 
is rather small compared to the volumes required for monetary policy implementation. More-
over, a special focus on rather small market segments would limit the effectiveness of  monetary 
policy operations.

The Eurosystem has already decided to moderate its practice of market neutrality in 
 compliance with the principle of proportionality. The eligibility criteria for asset purchases 
 result in bond holdings that do not reproduce the market allocation exactly. For example, 
 under the public sector purchase programme (PSPP), sovereign bonds were purchased according 
to the ECB capital key and not according to their market share as would have been suggested 
when exercising market neutrality. Schnabl (2021b) argues that “in the presence of market 
failures, adhering to the market neutrality principle may reinforce pre-existing inefficiencies 
that give rise to a suboptimal allocation of resources.” Therefore, she recommends replacing 
the market neutrality principle by a market efficiency principle that actively acknowledges the 
existence of welfare-reducing market failures.

4 Monetary policy instruments and climate change

While monetary policy is impacted by climate change and climate action, it might 
need to react to this impact. Subject to individual central banks’ mandates, 
 monetary policy could even actively contribute to climate policies. The various 
instruments in the monetary policy toolkit differ with  regard to the effectiveness 
of their risk-oriented (protective) and climate-policy-oriented (proactive) approaches. 
In practice, however, the distinction between protective and proactive approaches 
is blurred. Considering both types of approaches, the NGFS (2021) reviewed 
 several options available to central banks to factor  climate-related risks into their 
operating framework.13 Following their review,  table 1 presents 12 options of how 
central banks could adjust their main operational functions when implementing 
monetary policy in four fields: credit operations, collateral policies, asset purchases, 
and risk assessment and disclosure. We added this last field although the measures 
listed here are not monetary policy  instruments on their own, but rather tools to 
make monetary policy instruments more effective.

12 Due to the lack of reliable disclosures, credit ratings cannot reflect these risks appropriately.
13 For a less comprehensive comparison of options, see Krogstrup and Oman (2019) or Breitenfellner et al. (2019).
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The options presented in table 1 are evaluated with regard to four criteria: 
their monetary policy effectiveness, their contribution to climate mitigation, their 
effectiveness in risk protection and their operational feasibility. This evaluation is 
based on qualitative expert judgment and should not be interpreted as a recom-
mendation of any of the listed measures.

4.1 Targeted credit operations

As one way to include climate considerations in monetary policy, banks’ loan 
 portfolios could be assessed with respect to their environmental impact, and 
 incentives could be provided to encourage the extension of loans to low-carbon 
activities. Central banks have already experimented with various schemes of 
 targeted credit easing programs to revive banks’ lending to households and firms.14 
Similarly, by conducting targeted green refinancing operations, central banks 
could provide liquidity at preferential terms if banks extended credit for low- 
carbon activities or for projects that sustain carbon transition.15

14 Starting in 2014, the ECB, for instance, issued various rounds of targeted longer-term refinancing operations 
 (TLTROs) in which interest rates on the borrowing of participating banks became more attractive the more loans 
(except mortgages) these banks issued to nonfinancial corporations and households.

15 A concrete example is the preferential capital requirement program for green housing loans in place in Hungary 
(MNB, 2019).

Table 1

Options for monetary policy instruments in dealing with climate change

Instruments / criteria Monetary policy 
 effectiveness

Climate mitigation Effectiveness in  
risk protection

Operational feasibility

Credit operations
Adjust counterparties’ eligibility −− + + ?
Adjust pricing to reflect collateral composition – + ? –
Adjust pricing to reflect counterparties’ 
 climate-related lending (green funding support) ? ++ ? –
Collateral policies
Adjust haircuts to climate-related risks ? + + –
Negative screening (e.g. exclude coal mining) – + + ?
Positive screening (e.g. favor green bonds) + ++ – ?
Align collateral pools with climate- 
related  objective ? ++ + –
Asset purchases
Tilt purchases  
(climate risk at issuer or asset level) ? ++ + –
Negative screening (e.g. exclude nondisclosers) – + + ?
Risk assessment and disclosure
Adapting climate-related credit ratings ? + + +
Climate stress test of balance sheets + + ++ +
Disclose climate-related information on  
central bank assets and collateral ? + ++ +
Incorporate climate-related risks into 
 macroeconomic models + ? + +

Source: NGFS, OeNB.

Note: Potential impact: ++ strongly positive; + positive; ? minimal; − negative; − − strongly negative.
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There are three specific options in this field:
• Adjusting counterparties’ eligibility: Central banks could make access to lending 

facilities conditional on counterparties’ disclosure of climate-related information 
or on the carbon intensity of their investments.

• Adjusting pricing to reflect the composition of pledged collateral: Central banks could 
charge a relatively lower interest rate to counterparties that pledge a higher 
 proportion of low-carbon assets as collateral or set up a credit facility (poten-
tially at concessional rates) accessible only against low-carbon assets.

• Adjusting pricing to reflect counterparties’ climate-related lending: Central banks 
could make the interest rate for central bank lending facilities conditional on the 
contribution of counterparties’ lending (relative to an appropriate benchmark) to 
climate change mitigation and/or the decarbonization of their business models.

Research suggests that conventional green policies in the form of emission-based 
interest rates set by the central bank provide effective incentives for decarbonizing 
the economy and reducing climate-related damage. Böser and Colesanti Senni 
(2020) conduct a simulation exercise showing that monetary policy instruments 
can induce the adoption of cleaner technologies across the entire economy and 
 reduce the economy’s expected emission intensity. Nevertheless, we should not 
underestimate the problems related to the operational complexity of such  measures, 
as these might pose risks to the effectiveness of monetary policy. For instance, 
 central banks would need to apply a catalog of clear definitions of what constitutes 
sustainable finance, such as the EU taxonomy for sustainable activities currently 
 developed by the European Commission. Another option would be to use ratings 
related to firm’s climate or, more broadly, environmental, social, and corporate 
governance (ESG) performance. The low correlation of various rating scores, 
 however, reflects the wide discretion in constructing such indicators on the one 
hand and data gaps on the other (Berg et al., 2020).16

4.2 Collateral policies

Collateral protects central bank borrowing in case of counterparty default. 
 Collateral frameworks define the set of eligible collateral that financial institutions 
can use in operations with central banks as well as the haircuts imposed. Eligibility 
in central bank operations affects the rate of repurchase agreements (repos), liquidity 
and the price of an asset in the secondary market. Central banks use several eligi-
bility criteria for collateral, with credit ratings determining the credit quality and 
haircuts applied. Eligible assets can be pledged to borrow liquidity from central 
banks, which creates incentives to issue larger quantities of those assets. Therefore, 
it is useful although ressource-intensive to thoroughly assess potential biases favoring 
high-carbon assets within central banks’ collateral framework. The individual 
 options in this context are:
• Adjusting haircuts to better account for climate-related risks: Haircuts could be 

 calibrated beyond what might be required from a traditional risk mitigation 
 perspective in order to promote the market for sustainable assets. Central banks 
could increase the haircuts of carbon-intensive issuers or assets. Conversely, they 
could lower haircuts for more climate-aligned issuers or assets.

16 The same reasoning, however, applies to traditional ratings as well, and these are used for collateral purposes 
 nevertheless.
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• Negative screening: Central banks could exclude collateral assets that are other-
wise eligible on the basis of their issuer-level climate-related risk profile for debt 
securities or on an analysis of the carbon performance of their underlying assets 
for pledged pools of loans or securitized products.

• Positive screening: Central banks could accept sustainable collateral that would 
otherwise not be eligible to incentivize banks to fund projects that support 
 environmentally friendly activities (e.g. green bonds or sustainability-linked  assets).

• Aligning collateral pools with a climate-related objective: Central banks could  require 
counterparties to pledge collateral in a way that it complies with climate-related 
objectives at an aggregate pool level.

The example of China shows the potential that greening a central bank’s collateral 
framework offers. Since mid-2018, the People’s Bank of China (PBoC) has  included 
green financial bonds in the pool of assets eligible as collateral for its medium-term 
lending facility. Macaire and Naef (2021) show that this policy move increased the 
“greenium,” i.e. the yield spread between green and nongreen bonds, by 46 basis 
points. Dafermos et al. (2021) view the Eurosystem collateral framework as biased 
toward carbon-intensive sectors (see also box 2). To help realign the implementation 
of monetary policy with the European Green Deal, they propose to reduce the 
weighted average carbon intensity of the collateral framework. Their results show 
that even an aggressive calibration of haircuts will not significantly reduce the 
 carbon intensity of the ECB’s collateral list, unless the eligibility criteria are rebal-
anced toward greener bonds.

However, since haircuts deal with liquidity risk, they might not be ideal tools 
for providing climate policy incentives while keeping monetary policy effective. 
Moreover, screening strategies could have different impacts on issuers depending 
on their size, or they could create distortions across asset classes.

4.3 Asset purchases

The environmental implications of quantitative easing (QE) programs have sparked 
a debate about the choice of assets purchased under such programs, which resulted 
in two reform proposals:
• Tilting purchases: Central banks could rebalance their asset purchases according 

to climate-related risks and/or criteria applied at the issuer or asset level.
• Negative screening: Central banks could exclude some assets or issuers from their 

purchases if these fail to meet climate-related criteria.
The effectiveness of both types of measures could be questioned on the following 
grounds: In theory, asset purchases not only reduce the yields of assets directly 
purchased by the central bank, but also the yields of all other assets since investors 
rebalance their portfolios by purchasing other assets to replace the QE securities 
they sell to the central bank. If this portfolio-rebalancing channel works efficiently, 
the choice of particular assets purchased by the central bank should be irrelevant 
for any price effect (assuming perfect substitutability). So, even if corporate bond 
purchases pose higher climate risk to a central bank’s balance sheet, they may not 
significantly skew overall investment toward high-carbon sector assets in the 
 economies concerned. Insufficient empirical evidence of such portfolio rebalancing 
effects undermines doubts about the economic relevance of the choice of assets and 
their carbon content, however.
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Ferrari and Nispi Landi (2020) study the effects of “green QE,” which tempo-
rarily tilts a central bank’s balance sheet toward bonds issued by firms in non-
polluting sectors. They find that for green QE to be effective, there must be 
 imperfect substitutability between green and brown bonds. While a temporary 
green QE helps mitigate emissions, it has only limited effects on reducing the stock 
of pollution. Battiston and Monasterolo (2019) show that weights the ECB 
 introduced for carbon-intensive companies that diversify their portfolio toward 
low-carbon investments would support the transition to green finance in line with 
market neutrality and decrease the ECB’s exposure to potentially carbon-stranded 
assets. However, this would imply that the ECB considers to negatively discriminate 
carbon-intensive economic activities in line with the European Commission’s EU 
taxonomy, whose legal implementation is still pending.

While the carbon intensity of central bank’s corporate bond portfolios has 
 attracted a lot of attention, QE asset purchases are typically dominated by sovereign 
bonds. Their environmental impact can be assessed on the basis of governments’ 
decarbonization commitments. Sveriges Riksbank (2020) has divested municipal 
bonds issued by high-emitting provinces in Canada and Australia. On a positive 
note, several European governments have started issuing sovereign green bonds. 
The environmental effectiveness of such bonds is questioned, however, especially 
by countries with high emission intensity (Hardy, 2020). In contrast, Monasterolo 
and Raberto (2017) find that large-scale purchases of green sovereign bonds help 
develop a green bond market, accelerate transition by green investment and reduce 
the risk of stranded assets for the financial system.17 The environmental materiality 
of bonds issued by supranational institutions such as the European Investment Bank 
(EIB) is less controversial. Labeled “the EU climate bank,” the EIB (2020) 
 announced that it would increase its support to climate and environmental action 
to levels that exceed 50% of its overall lending activity by 2025 while ensuring that 
the remainder of its lending is in line with the Paris Agreement.

4.4 Risk assessment and disclosure

The final group of measures should be seen as preconditions to sustainable monetary 
policy rather than as monetary policy instruments themselves. They are usually 
less controversial because their aim is to protect monetary policy and central banks 
from the intrinsic risks of climate change. These measures are:18

• Adapting climate-related credit ratings: Central banks could contribute to the trans-
parent and consistent incorporation of climate-related financial risks in credit 
ratings. This includes a careful choice of credit rating agencies considering their 
sustainability assessment capabilities and the development of minimum standards 
in internal ratings.

• Climate stress test of central bank balance sheets: Central banks could assess their 
risk exposure to climate change and enhance their climate risk assessment capa-
bilities.

• Disclosing climate-related information on central bank assets and collateral: Central 
banks could comply with TCFD recommendations and the respective policies 

17 However, if such moves are not matched by ambitious decarbonization policies in the real economy, the development 
of green asset bubbles cannot be excluded.

18 See also the need to incorporate climate-related risks into macroeconomic models described in section 1.
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such as the EU legal framework which is currently being developed (e.g. the 
Corporate Sustainability Reporting Directive – CSRD). Beyond that, central 
banks could also require climate-related disclosure for assets to qualify as eligible 
collateral and for asset purchases.

Without exhausting the list of advantages and disadvantages of the individual 
 measures presented above, this section concludes with three general observations:
1.  Central banks may first need to take steps with regard to the assessment and 

disclosure of climate-related risks. These steps should improve understanding 
for additional actions taken at a later stage.

2.  Moving further to core monetary policy instruments, it should be kept in mind 
that corporate bonds and in general exposure to the private sector are more 
often used as collateral while the purchase programs are heavily dominated by 
sovereign bonds. Thus, despite public debates being focused on purchasing 
 programs, any preferential treatment within the collateral framework may  
be more effective in the long run, particularly in times when nonstandard 
 measure may not be active.

3.  All measures listed have in common that, apart from having a direct impact on 
climate and carbon risks in the central bank’s balance sheet, they also send a 
powerful signal encouraging private financial markets to adapt to carbon 
 transition.

Box 2

How carbon biased is the Eurosystem’s monetary policy?

Sustainability-concerned NGOs, think tanks and researchers have sparked a lively debate on 
an alleged carbon bias of the Eurosystem’s monetary policy instruments, in particular in 
 relation to the corporate sector purchase programme (CSPP).19 Dafermos et al. (2020) find 
that the four most carbon-intensive economic sectors account for roughly 62.7% of the 
 outstanding amount of bonds purchased by the Eurosystem. However, their share in all euro 
area nonbank corporate bonds is just 45.5% and their contribution to gross value added (GVA) 
is only 29.1%. Jourdan and Kalinowski (2019) calculate that 63% of assets bought through the 
CSPP were issued by f irms operating within the most strongly carbon-emitting sectors: 
 extraction and distribution of fossil energy sources, car manufacturing and equipment, other 
energy-intensive sectors, and utilities. Battiston and Monasterolo (2019) develop a benchmark 
of the euro area corporate bond market that mimics the CSPP eligibility criteria. They show 
that the CSPP closely follows the benchmark dominated by fossil fuel and carbon-intensive 
companies. Regarding Austria, Hanzl et al. (2020) estimate that 62% of the corporate bonds 
available for the ECB’s purchase program in October 2020 were issued by the oil, gas and 
plastic industries. Interestingly, more than a year earlier, the comparable share of these 
 industries was only 42%. Matikainen et al. (2017) provide a sectoral analysis of the CSPP that 
also suggests a skew toward high-carbon sectors. Using publicly available information, they 
calculate that 62.1% of ECB corporate bond purchases take place in the sectors of manufac-
turing and electricity and gas production, which alone are responsible for 58.5% of euro area 
greenhouse gas emissions. Renewable energy companies are not represented at all in ECB 
corporate bond purchases, while oil and gas companies make up an estimated 8.4% of its 
CSPP portfolio. 

At the other end of the scale, sectors and activities aligned with climate objectives represent 
a tiny fraction of the CSPP. Across all sectors, the share of green bonds according to Jourdan 
and Kalinowski (2019) accounts for some 7% of the CSPP portfolio. De Santis et al. (2018), 

19 See e.g. Barkawi (2017), Monnin (2018) and Schoenmaker (2019).
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however, note that the Eurosystem holds close to 20% of the CSPP-eligible green corporate 
bond universe and even 24% of the green PSPP20-eligible universe (sovereigns, agencies and 
supranational institutions). They also state that purchase programs have diminished the 
spreads for eligible green bonds at a steady pace while driving up their net issuance. Green 
bonds have grown tenfold in f ive years, despite their small share of just 1% in the overall  
bond supply denominated in euro. Following these market dynamics would call for stepping up 
purchases of low-carbon bonds in line with the growing share of green bonds in eligible bonds 
in general. 

Analyzing the Eurosystem’s collateral framework, Dafermos et al. (2021) suggest that its 
current form favors bonds issued by carbon-intensive sectors. They verify a carbon bias in the 
collateral rules for corporate bonds, given that these favor carbon-intensive companies dispro-
portionately. These firms issue 59% of the corporate bonds the ECB accepts as collateral, 
while their overall contribution to EU employment and GVA is less than 24% and 29%, respec-
tively. Four large fossil fuel companies rely on bonds subsidized by the ECB collateral frame-
work for more than half of their overall financing.

The observed bias toward carbon-intensive sectors in the ECB’s asset purchases may reflect 
the current capital intensity of these sectors and the size of firms operating in these sectors. 
In that case, the bias could conform to the market neutrality principle, which, however, would 
confirm serious doubts about the allocative efficiency of financial markets regarding external-
ities that are usually not priced. Thus, the question arises whether the Eurosystem should 
consider other criteria besides the supposedly “neutral” market allocation in the eligibility rules 
and the determination of weights for its asset purchases and collateral framework (Schnabel, 
2021b). 

5 Concluding remarks

Climate change is a fundamental challenge to macroeconomic stability. As such, it 
also affects the objectives and instruments of monetary policy. The Eurosystem’s 
mandate defines maintaining price stability as the Eurosystem’s primary objective. 
This implies that it must monitor the climate-related risks to price stability and 
assess their impact on the monetary policy transmission mechanism and on central 
banks’ balance sheets. To do so, monetary policymakers inter alia rely on scenario 
techniques, given that the macroeconomic impact of climate change is still mostly 
uncharted territory. In addition to pursuing its primary objective, the Treaties also 
commit the Eurosystem to support the European Union’s general economic 
 policies that aim, inter alia, at environmental protection without prejudice to price 
stability. However, “central bankers do not sit in the driver’s seat of climate policy” 
(Holzmann, 2021). This seat is occupied by governments, which can and should 
introduce carbon prices and other policies that directly correct the market failure 
causing climate change.

Carbon taxes, emissions trading schemes, direct regulations or green industrial 
policies can support the transition to a carbon-neutral economy more effectively 
and efficiently than monetary policy. In turn, a well-managed transition would 
 reduce the risks to financial market stability and thus help central banks achieve 
their objectives in line with their mandate. Whatever approach central banks 
choose, financial market supervision and monetary policy will complement but 
never replace governments’ decarbonization efforts.

20 Public sector purchase programme.
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Different monetary policy strategies have different implications for climate 
change. Even for inflation-targeting regimes, simulations indicate significant 
 differences in outcomes with respect to inflation, output stabilization and the 
 reduction of GHG emissions. A similar variance in climate outcomes also applies 
to different monetary policy instruments. The framework for credit operations, 
collateral policies, asset purchases or asset quality assessment and disclosure could 
be adjusted to reflect the risks of climate change and to contribute to the greening 
of the financial system. A risk-oriented (or protective) approach on central bank 
climate action seems to be a good starting point and basis for pragmatic consensus. 
In this spirit, the ECB’s new monetary policy strategy statement states that climate 
factors will be incorporated in future monetary policy assessments. According to 
the statement, the design of the ECB’s monetary policy operational framework  
will be adapted in relation to climate-related disclosures, risk assessment, corporate 
sector asset purchases and the collateral framework (ECB, 2021). Sveriges Riks-
bank (2020) has shown that risk-orientation can go very far by implementing a 
rigorous sustainability strategy for its asset purchases and foreign exchange reserve 
management. The Bank of England (2021), in turn, is now moving ahead with an 
ambitious proactive strategy to explicitly support an orderly economy-wide transi-
tion to net zero GHG emissions by 2050 through its quantitative easing measures. 
While the direction of the path is clear, the speed of actions toward “net zero 
 central banking” will continue to be matter of discussion (Robins et al., 2021). 
Eventually, all public and private economic actors will have to contribute according 
to their capabilities to achieving a climate-neutral economy by the mid-21st  century.
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