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Abstract 
 

This paper focuses on the trade–offs that central banks would face if they were to 

start tackling climate change. Disruptive natural events can hamper growth and 

capital accumulation, thereby affecting price and financial stability – elements for 

which central banks are responsible. Yet, the array of instruments they could use to 

mitigate climate–related risks overlap with those already used in relation to their 

monetary and macroprudential mandates. By leveraging a principal–agent setting, we 

consider the conditions under which the central bank architecture would be fit to 

take on this objective without jeopardising the attainment of central banks’ core 

mandates. We also examine the corresponding effects in terms of climate risks. Our 

results show that central banks’ effectiveness in this regard depends on the degree of 

their independence from governments’ climate preferences and on their ability to 

calibrate their “green” easing, either monetary and/or regulatory, on the realised level 

of abatement and emissions. 
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1. Introduction 
 

Since the beginning of the 2000s, CO2 emissions have increased by 60.98% worldwide 

(IEA, 2021). This trend is expected to lead to severe climate–related economic 

disruptions, such as a decline in agricultural productivity (Schauberger et al., 2017) 

and lower economic growth (Kotz et al., 2021). According to Stern (2007), these 

disruptions could translate into a permanent GDP loss ranging from 5% to 20% per 

year over a time span of 20 years unless concrete action is taken. More specifically, to 

avoid the most severe effects of climate change, global emissions should be reduced 

by at least 30% by 2050.  

Amid growing concerns and public demonstrations, 196 national governments 

signed the Paris Agreement in 2015. The agreement aims to limit global warming to 

less than 2 (preferably 1.5) degrees Celsius relative to pre–industrial levels. This 

ambitious objective requires the signatories to foster systemic transformations of 

their economies (Schoenmaker, 2021), set carbon–neutrality targets, and provide 

support to those countries in need of financial, technical, or capacity–building 

assistance. 

Central banks have started wondering whether the effects of climate change will 

call for their intervention. In the past few years, this topic has become increasingly 

common in their speeches and declarations (Carney, 2015; Dikau et al., 2019; 

Schnabel, 2021). In most cases, however, this focus has not yet translated into actual 

policymaking (Masciandaro and Tarsia, 2021). Rather, central banks in developed 

countries have launched cautious investigations into whether, how and to what 

extent they should intervene in climate policy. The European Central Bank’s strategy 

review is an example in this regard.  

This cautious stance stems not only from the different sensibilities of central 

bankers around this matter but also from their interpretations of the different 

mandates they must respect. Historically, such mandates have not entailed direct 

references to climate change, although there have recently been some exceptions in 

developing countries (Masciandaro and Tarsia, 2021). Instead, central bankers 

generally focus on price and, since the Great Financial Crisis, financial stability, to 

which it is often added a corollary on sustaining or not jeopardising economic 

growth.  

Whether the scope of these mandates could be stretched to allow central banks 

to take climate–related actions is an open debate from both a policy–oriented and an 

academic point of view. On the one hand, some claim that the effects of climate 

change on economic performance may jeopardise financial stability and that central 

banks should account for these effects. On the other hand, many suggest that letting 

central banks take on responsibilities beyond their monetary and macroprudential 

obligations would make their overall action ineffective. These actors suggest that 

climate policy should be left to fiscal authorities (see Batten et al., 2016, for a general 

overview). 



3 
 

  

This paper proposes a theoretical framework for assessing the effectiveness of 

central banks’ potential interventions in climate policy relative to those of national 

governments. To date, research around central banks’ “green” policies has mostly 

been oriented towards empirical investigations of specific sectors or qualitative 

analyses of central banks’ potential tools. It has not focused on justifying policy 

recommendations based on a theoretical background that accounts for the 

interactions and incentives of the two institutions. The framework we present can 

serve as a useful instrument for justifying the kind of policy mix that would be the 

best–suited for tackling climate change while not jeopardising price and financial 

stability. 

We proceed by analysing different settings in which a central bank can undertake 

climate action through its monetary and/or macroprudential instruments. By 

comparing the outcomes of these architectures with one in which the fiscal authority 

acts alone, we assess whether central banks’ participation in climate policy would be 

beneficial, detrimental or neutral in terms of “greening” the economy, and if this 

outcome would come at the cost of missing central banks’ monetary and 

macroprudential targets. 

Overall, we present four cases. The first, which only envisions the government as 

intervening in climate policy, represents the benchmark case. Thereafter, we consider 

three other settings in which, along with the fiscal tools set by the government, the 

central bank pursues its price and financial stability mandates under certain climate–

related constraints. In so doing, we consider such constraints to be binding, initially 

on monetary policy, then on macroprudential policy, and finally on both monetary 

and macroprudential policy.  

The remainder of this paper is organised as follows. In section 2, we review the 

literature related to the economic and financial effects of climate change as well as 

the possible pros and cons of different kinds of intervention. In section 3, we present 

the baseline economy and its properties. The benchmark setting with the government 

alone is discussed in section 4, while sections 5 and 6 introduce and analyse the 

central bank’s role. We present our conclusions in section 7. 

 

 

2. Background and Motivation 
 

Climate change is likely to affect the macroeconomy (Tol, 2009; McGlade and Ekins, 

2015; Hsiang et al., 2017; Nordhaus, 2017; McKibbin et al., 2017, 2020) and may lead 

to economic disruptions through two main channels (Bolton et al., 2020): physical 

risks and transition risks. Physical risks may arise due to the destruction of capital 

and the associated decline in firms’ profitability following more severe and frequent 

weather events, such as floods, storms and heat waves. Transition risks stem from the 

possibility of a sudden reduction in fossil–fuel consumption and emissions, which 
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would disrupt the current economic system by not providing it with enough time to 

adapt (Allen et al., 2020; Semieniuk et al., 2020).  

The effects of these two channels can, in turn, propagate to the financial system 

(Battiston et al., 2017). Specifically, the devaluation of assets and collateral due to 

climate–related events may hinder banks’ abilities to recover their credit, resulting in 

a higher probability of default and loss given default as well as an increased credit 

risk (Monnin, 2018b). Moreover, an abrupt transition to lower emissions could make 

some assets unexploitable. Investors’ perceptions of such stranded assets would 

change, possibly resulting in “fire sales” and, thus, higher market risk (Dietz et al., 

2016). In turn, higher credit and market risk would negatively affect the balance 

sheets of the most exposed financial institutions (Pagliari, 2021), hinder their 

refinancing capacity and increase liquidity risk (Kling et al., 2021). In addition, 

increased operational risk would result from any climate–induced damage to banks’ 

infrastructure, such as data centres and offices, while higher insurance risk would 

result from higher claims due to the adverse events (Cleary et al., 2019). Finally, a 

possible spread to sovereigns could make them riskier (Volz et al., 2020).  

The evidence found in the literature is not univocal in suggesting whether these 

risks are adequately priced in by different markets. An important strand of this 

research focuses on housing, for which a negative link between exposure to extreme 

climate events and valuations is easier to establish (Bernstein et al., 2019; Baldauf et 

al., 2020; Giglio et al., 2021). However, studies of other markets provide ambiguous 

results. For instance, while Bansal et al. (2016) find timely pricing of climate–induced 

risks through the devaluation of assets, Hong et al. (2019) claim this occurs with a 

delay when it comes to stock prices. The implication is that the market may not be 

able to produce the right incentives to tackle climate change on its own and that, 

therefore, additional policy interventions are needed (Monasterolo et al., 2017; 

Chenet et al., 2021). Numerous tools of a fiscal, monetary or macroprudential nature 

have been proposed.  

In general, one can distinguish between those tools requiring governments’ action 

(fiscal) and those that have to be put in place by central banks (monetary and 

macroprudential). On the fiscal side, the main instrument that has been proposed and 

introduced is the carbon tax (or carbon pricing), which is levied on firms in 

proportion to their CO2 emissions (Stiglitz and Stern, 2017; Blanchard and Tirole, 

2021; BIS, 2021; OECD, 2021). On the monetary and macroprudential side, possible 

interventions relate to the inclusion of climate–related risks in capital requirements, 

climate stress testing and the integration of ESG criteria into asset–purchase 

programmes (Campiglio et al., 2018; Dafermos et al., 2018; Monnin, 2018a; De Grauwe, 

2019; Dikau and Volz, 2019; Dikau et al., 2020; Bremus et al., 2021). 

The policies or policy mix that would be the most effective option for reducing 

pollution is subject to debate (Krogstrup and Oman, 2019). The partial effectiveness 

of carbon pricing seems to have been established, but there is still disagreement about 

whether it is enough on its own (Tvinnereim and Mehling, 2018). While some point 
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out that such a policy is subject to market failures and, thus, call for central banks’ 

interventions (Campiglio, 2016), others, including those who first proposed the tax, 

claim that any role played by central banks could be detrimental (Tirole, 2021) or 

insufficient if not properly coupled with governmental action (Bolton et al., 2020; 

McConnell et al., 2022; Dafermos and Nikolaidi, 2021; Hansen, 2022). 

Since the publication of Kydland and Prescott’s (1977) well–known work, 

interactions among society, governments and central banks have successfully been 

modelled through principal–agent theory. This strand of literature provides a useful 

and tested toolkit that has not been widely applied to climate policy despite its 

relevance. Notably, as central bankers are unelected officials, their potential 

interventions in climate policy can only stem from the mandates that elected 

governments hand over to them (Bartholomew and Diggle, 2021). This envisions a 

twofold relationship – on the one hand, the government takes climate concerns into 

account due to the sensibility of the electorate or genuine social–welfare concerns. 

On the other hand, the government delegates the task to the central bank, which acts 

as its agent.  

Since the signing of the Paris Agreement, several central banks in both developed 

and developing countries have started to stress their commitment to intervening in 

climate policy. D’Orazio and Popoyan (2019, 2020) propose an index allowing for the 

categorisation of countries around the world according to their stance on climate–

related regulations. Their results show that most developed economies are now in the 

discussion stage. Masciandaro and Tarsia (2021) propose an index of “green 

sensibility” that accounts not only for actual implementations but also for different 

kinds of commitments. In line with previous results, they find an increasingly 

pressing discourse about climate–related interventions.  

The possibility that words may translate into actions calls for a thorough 

examination of what intervention in climate policy would mean in terms of: (i) the 

attainment of the central banks’ “core” objectives (price and financial stability) and 

(ii) central banks’ potential efficacy in reducing pollution. Most of the recent 

literature has focused either on empirical investigations of the possible effects of such 

climate interventions on specific markets or on descriptive analyses of the tools that 

can be deployed to support governments in the fight against climate change. In other 

words, it seems to be assumed that central banks can effectively complement 

governments’ policies with respect to climate policy, and that the possible trade–offs 

between this goal and central banks’ core objectives would favour the former. 

Otherwise, central banks would have no reason to intervene. 

However, given the early stage of the discussion, we cannot assume that the 

support central banks may provide would be effective in reducing CO2 or other kinds 

of emissions. On the other hand, this may be enough to jeopardise their ability to 

properly conduct monetary and macroprudential policies. Whether this is the case 

should be determined through analyses of the potential (and limits) of central banks’ 

institutional design with respect to the other main player – governments. Would the 
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current institutional design of central banks allow them to withstand and contribute 

to governments’ climate policies without detrimental effects on the targets of 

monetary and macroprudential policies? Alternatively, would governments be better 

left alone? 

Leveraging on different principal–agent settings, this paper contributes to the 

extant literature by providing background theoretical models addressing the 

expected efficacy of central banks’ potential interventions in climate policy. In so 

doing, we distinguish among cases in which the instruments used by the central bank 

would be of a monetary, macroprudential, or both monetary and macroprudential 

nature. Taking emissions as a reference variable for measuring climate change, we 

then compare each of these settings with one in which the government acts alone. 

The setting resulting in lower emissions and smaller deviations from monetary and 

macroprudential targets is then deemed best suited for achieving the social optimum.  

 

 

3. The Economy 
 

Both governments and central banks have tools that could be used to intervene in 

climate policy. In line with the major analyses (Stiglitz and Stern, 2017; Blanchard 

and Tirole, 2021; BIS, 2021; OECD, 2021), the governmental instrument considered 

here is a carbon tax. Central banks’ potential interventions include the reformulation 

of asset–purchase programmes in favour of environmentally friendly securities, the 

integration of climate–related criteria into stress testing, collateral requirements and 

credit ratings; and climate–specific regulation (Campiglio et al., 2018; Dafermos et al., 

2018; Monnin, 2018a; De Grauwe, 2019; Dikau and Volz, 2019; Dikau et al., 2020; 

Bremus et al., 2021).  

Basically, these interventions envision the introduction of climate risks into the 

existing framework central banks use to carry out monetary and macroprudential 

policies, and the subsequent recalibration of the current instruments without an 

explicit need for new mandates or tools (Krogstrup and Oman, 2019). In addition to 

the weight always assigned to central banks’ core missions, this also reflects the fact 

that, at least in major monetary jurisdictions, the introduction of an additional, 

explicit mandate would require the amendment of international treaties (e.g., the 

TFUE for the ECB) or complicated institutional procedures that would make this 

option hardly feasible. As such, the way forward is to make central banks’ 

policymaking subject to climate constraints. 

Therefore, in our subsequent analyses, central banks’ climate action, where 

present, is assumed to stem from the inclusion of climate risks within the scope of 

price and financial stability. The variables to stabilise for achieving these two 

objectives are respectively assumed to be inflation (Walsh 1995; Chortareas and 

Miller, 2003, 2004) and credit, whose relevance in determining the financial cycle is 

well established in the literature (Schularick and Taylor, 2009; Jordà et al., 2010; 
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Gourinchas and Obstfeld, 2011; Claessens et al., 2012; Drehmann et al., 2012; Borio, 

2012; Caruana and Shim, 2016).  

Henceforth, emissions represent the measure of climate risk (Stiglitz and Stern, 

2017; Blanchard and Tirole, 2021; BIS, 2021; OECD, 2021) and are determined as: 

 

 e = y – a, (1) 

 

where y and a, respectively, represent the productive sector’s output and abatement 

in real terms. The decision to keep these variables in real terms reflects the fact that 

carbon taxes are usually levied “per tonne” of CO2. In this case, the government levies 

the tax “per unit” of emissions, comparable to CO2.  

The general definition of inflation, accounting for climate risks, is: 

 

 π = m + α1(c – ce) + α2y – α3e, (2) 

 

where m is a measure of monetary accommodation, c and ce stand for actual and 

expected credit, respectively, and y and e have the same meaning as in (1). A level of 

credit above expectations boosts output and, thus, inflation (Balke, 2000; Calza and 

Sousa, 2005). Higher emissions result in a slowdown of economic activity and 

inflation through the realisation of climate risks (Stern, 2007). The instrument of the 

central bank is m (Walsh, 1995; Chortareas and Miller, 2003, 2004), which resembles 

the case of a “green” asset–purchase programme. The parameters α1, α2 and α3 are the 

weights that unexpected credit, output and emissions, respectively, are assigned 

with respect to m in determining π, with α1 > 0, α2 > 0 and α3 ≥ 0.  

Similarly, the climate–dependent definition of credit is given by: 

 

  c = ρ + β
1
(π – πe) + β

2
y – β

3
e, (3) 

 

where ρ is a regulatory accommodation and represents the central bank’s 

macroprudential instrument (Smets, 2014). It may, for instance, be considered as the 

inverse of a countercyclical capital buffer. The factor πe is expected inflation and y has 

the same meaning as before. Higher unexpected inflation reduces real debt burdens, 

greater output boosts economic activity, and both create more favourable lending 

conditions, thereby increasing credit. The opposite applies to higher emissions due 

to the translation of physical risks into financial risks (Battiston et al., 2017). The 

parameters β
1
, β

2
 and β

3
 are the weights that unexpected inflation, output and 

emissions, respectively, have in determining credit relative to ρ, with β
1
 > 0, β

2
 > 0 and 

β
3
 ≥ 0. 

In the following analyses, the central bank sequentially incorporates climate risks 

into its modelling of the two target variables, so that the resulting monetary and/or 

macroprudential instruments account for them. Of course, both instruments must be 
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set each time, but they do not necessarily result from climate–constrained modelling. 

We devote one model to each case. In the first, the central bank does not account for 

climate risks at all (α3 = 0, β
3
 = 0). In the others, the central bank accounts for climate 

risks through monetary tools (α3 > 0, β
3
 = 0), macroprudential tools (α3 = 0, β

3
 > 0) or 

both (α3 > 0, β
3
 > 0). This allows us to define four climate–constraints sets: 

 

o Constraint set S1: the government is alone. Inflation and credit are respectively defined 

as in (2) and (3), with α3 = 0 and β
3
 = 0. 

 

o Constraint set S2: climate risks in monetary policy. Inflation and credit are respectively 

defined as in (2) and (3), with α3 > 0 and β
3
 = 0. 

 

o Constraint set S3: climate risks in macroprudential policy. Inflation and credit are 

respectively defined as in (2) and (3), with α3 = 0 and β
3
 > 0. 

 

o Constraint set S4: climate risks in monetary and macroprudential policies. Inflation and 

credit are respectively defined as in (2) and (3), with α3 > 0 and β
3
 > 0. 

 

 

4. Governments and Climate Policy 
 

The benchmark analysis presented in this section focuses on a government’s climate 

policy and envisions three players: a representative, profit–maximising firm with a 

production process that entails polluting emissions that can be neutralised through 

abatement, a central bank that conducts monetary and macroprudential policies 

without regard to climate risks, and a fiscal authority that levies a carbon tax on the 

firm’s emissions.  

The authority to tax emissions is given to the government by voters through an 

electoral delegation process, according to which the government already in office is 

re–elected provided that it maximises the voters’ welfare function. Voters’ 

preferences are assumed to be homogenous and concave with respect to the 

government’s carbon tax. On the one hand, voters benefit from the firm’s profits, 

which are assumed to be equally distributed among them.1 On the other hand, voters 

have a climate sensibility and would like emissions to be reduced. These are two 

conflicting objectives, as the carbon tax is expected to negatively affect profits while 

                                                           
1 The aim of this feature is to create a link between the state of the economy and voters’ behaviour, which 

is referred to as the “economic voting hypothesis” (e.g., Downs, 1957; Key, 1966) in the literature. 

According to this theory, voters will not re–elect the incumbent government if they are unsatisfied with 

the state of the economy (Lewis–Beck, 1988). Here, this is summarised by the representative firm’s 

profits. While this theory may be deemed simplistic, it serves the aim of justifying delegation in a context 

in which voting is not the key aspect to consider. 
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pushing the firm to reduce emissions. Furthermore, voters’ welfare depends on the 

ability of policymakers to keep inflation and credit in line with the expected targets.2 

With regard to which voters the politician would like to please, two cases can be 

analysed: the helping–hand view (Pigou, 1938) assumes that the policymaker wishes to 

please citizens, rather than a particular constituency or lobby, which is referred to as 

the grabbing–hand view (Shleifer and Vishny, 1998). According to the latter view of the 

political actor (Frye and Shleifer, 1996; Friedman et al., 2000; Brown et al., 2009), 

policymakers are motivated by a desire to please specific, well–defined voters in order 

to win elections (Masciandaro and Quintyn, 2008). 

We assume that the policymaker is benevolent. Moreover, it is worth noting that 

the two views do not automatically produce different outcomes. For example, in 

countries where policymakers are more likely to be grabbing–hand politicians, they  

can still implement delegation choices that are consistent with welfare and efficient 

criteria (Becker et al., 2016) in order to signal their competence and skills (Gratton et 

al., 2020). 

In serving as the voters’ agent, the government’s aim is to balance voters’ 

conflicting preferences in terms of the carbon tax rate, while delegating monetary and 

macroprudential policies to the central bank. In this setting, the government does not 

delegate climate responsibilities to the central bank. This may be due to strict 

mandates, highly independent central bankers or other institutional features. This 

approach allows us to respectively interpret the weights α3 and β
3
 from section 3 as 

measures of monetary and macroprudential policies’ independence from the 

government’s climate preferences. The more independent the central bank (i.e., the 

lower these parameters), the tougher it is for the government to force it to account 

for climate in its modelling of the economy.  

The degree of the central bank’s independence is determined in the first step of a 

two–stage process, with two events subsequently taking place: a “constitutional” 

event and a “business–cycle” event (Masciandaro, 2021). In the first stage, society 

operates with a long–run perspective and the lawmakers determine the relevant 

features of the central bank’s institutional design.3 In this perspective, the delegation 

                                                           
2 This is in line with the economic–voting hypothesis. 
3 In this two–tier framework (Buchanan, 1962; Romer and Romer, 1997; Herrendorf and Lockwood, 1997; 

Drazen, 2002; Hughes et al., 2005, 2007; Hefeker and Zimmer, 2011; Miller, 2019), lawmakers 

simultaneously decide on two monetary institutions (Besley and Case, 2003) in the “constitutional” 

stage (Persson and Tabellini, 2004; Aghion et al., 2004; Alesina and Tabellini, 2007): how to design the 

monetary policy task (i.e., the monetary policy regime) and who has control over that policy (i.e., the 

monetary policymaker). The lawmakers are long–sighted players and the legislature decides on 

monetary policy issues through a supermajority vote (Dal Bó, 2006; Battaglini and Coate, 2007). 

Moreover, the lawmakers work under a veil of ignorance (Romer and Rosenthal, 1983; Aghion and 

Bolton, 2003; Aghion et al., 2004), completely ignoring not only the possible structure of the government 

in the business–cycle stage but also the fact that some of the incumbent lawmakers may be part of such 

a government.  



10 
 

  

of monetary policy to non–elected central bankers has been motivated, showing that 

bureaucrats are preferable to politicians in technical policy (Alesina and Tabellini, 

2007). The same perspective can be used to define the central bank’s involvement as 

a prudential policy actor (Masciandaro and Volpicella, 2016; Masciandaro, 2022). 

Given the institutional setting, citizens and policy makers interact in the second 

stage, which is characterised by a shorter horizon, and the focus is on defining policy 

actions to address the business cycle. 

In this section, the outcome of the “constitutional” stage is assumed to result in an 

institutional framework in which the central bank is responsible for monetary and 

macroprudential policies, but not for climate policy. Therefore, it does not set its 

instruments after taking climate–related concerns into consideration. Inflation and 

credit are, thus, defined according to S1. 

 

4.1 Climate Risks and Carbon Tax 

 

The preferences of voters and, thus, of the government can be summarised by the 

welfare function: 

  

  W = t – ω1

t2

2
 – ω2(π – π̂)

2
 – ω3(c – ĉ)

2
, (4) 

 

where t is the tax rate, and the first two terms represent its expected positive effect 

in reducing emissions (emission effect) and its negative effect on profits (profit effect), 

respectively. The parameter ω1 > 0 represents the weight the latter is assigned relative 

to the former. The emission effect is assumed to be linear, while the profit effect is 

assumed to be quadratic4, so that the first effect outweighs the second for low–

enough values of t and is outweighed by it for too high tax rates. In other words, 

voters are unwilling to give up an excessively high amount of profits to reduce 

emissions (Hamel et al., 2019). 

Voters' welfare is also negatively related to deviations in inflation and credit from 

the respective targets, π̂ and ĉ. The parameters ω2 > 0 and ω3 > 0 are their weights in 

determining W with respect to t. The minimisation of these deviations would ensure 

that price and financial stability are achieved as per voters’ preferences. The 

government, which aims is to please voters, delegates responsibility for monetary and 

macroprudential policies to the central bank. Therefore, the central bank’s targets 

can be summarised by a simplified version of the loss functions in Ueda and Valencia 

(2012) and Smets (2014): 

 

                                                           
4 Hamel et al. (2019) find that most people are unwilling to bear the direct costs of finance policies aimed 

at mitigating climate change and that this preference is stronger for higher costs. This leads to the 

quadratic form of the profit effect. 
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  L = (π – π̂)
2
 + λ(c – ĉ)

2
, (5) 

 

where all of the variables have the same meaning as before. The central bank is 

penalised for any deviation in realised inflation and credit from π̂ and ĉ. The parameter 

λ > 0 is the weight assigned to the latter objective relative to the former. 

The profit function of the representative firm must account for policymakers’ 

interventions. In this case, only the government’s intervention – the carbon tax – 

takes climate concerns into consideration. The tax is levied directly on firms’ 

emissions. The central bank sets its monetary and macroprudential instruments 

without accounting for climate risks. Nevertheless, the central bank still affects 

profits: a higher degree of monetary and/or regulatory accommodation would allow 

the financial sector to lend more, thereby increasing aggregate demand and the firm’s 

profits (Hartwig and Lieberknecht, 2020). 

The firm’s real profits are given by: 

 

 p = y – δ1

y2

2
 – δ2

e2

2
t + δ3(1 – ϑ)(m + ρ – a). (6) 

 

The decision to consider profits in real terms aims to keep (6) consistent with (1). 

For a given price, higher real output translates into higher revenues (y) and 

production costs (y2/2). Higher emissions hamper the firm’s performance through the 

realisation of physical risks, the effects (e2/2) of which are likely to be non–linear 

(Stern, 2007). Abatement (a) is a cost for the firm. Monetary and regulatory 

accommodations favour investment and, thereby, profits, while the government taxes 

emissions through t. In order to keep the focus on climate policy, we do not consider 

other kinds of taxes. The parameters δ1 > 0, δ2 > 0 and δ3 > 0, respectively, represent the 

weights of these effects relative to y’s.  

Finally, the parameter 0 ≤ ϑ ≤ 1 indicates the extent to which the central bank 

manages to make monetary and regulatory accommodation contingent on the level of 

abatement and, thus, emissions (calibration power). This parameter, which we 

assume is determined in the “constitutional” stage, will be null if the central bank 

does not manage (or is unable) to exert any kind of control5 or simply does not 

account for climate risks (as in this section). It will be equal to unity if the central 

bank manages to do so fully. In the latter case, this implies that monetary and 

regulatory accommodations will fully cover the cost of abatement, and the fourth 

term will disappear from the profit function. In the former case, the firm will benefit 

from m and ρ to increase profits rather than increasing abatement.  

The two policymakers play first and their optimisation problems are independent 

from one another. The order in which they set their respective instruments is 

                                                           
5 By, for instance, imposing certain climate–related lending conditions on banks. 
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therefore irrelevant.6 The government maximises (4) with respect to t. It does so 

subject to S1, but this makes no difference, as in no case do the definitions of inflation 

and credit depend on the carbon tax. This yields the optimal tax rate: 

 

 t = 
1

ω1
, (7) 

 

which depends negatively on the weight assigned to the profits effect. The central 

bank then minimises (5) with respect to m and ρ, subject to S1. This yields the 

following response functions in terms of the monetary and macroprudential 

instruments, respectively:  

 

  m = π̂ + α1(ce – ĉ) – α2y (8) 

 

and 

 

  ρ = ĉ + β
1
(πe – π̂) – β

2
y. (9) 

 

As the central bank does not account for climate risks in its modelling of the 

economy, its instruments do not depend on emissions. Furthermore, after plugging 

(8) and (9) back into the definitions of inflation and credit in S1, their expected and 

realised levels can be determined for any amount of emissions as π = πe = π̂ and c = ce = 

ĉ. The central bank thus manages to achieve its targets. 

The representative firm then sets the values of output and abatement to maximise 

(6) subject to (1), (8), (9) and the expectations that have been formed. The parameter 

ϑ is null. This yields the optimal values of output and abatement, respectively, as:  

 

 y = 
1 – δ3(1 + α2 + β

2
)

δ1
 (10) 

 

and  

 

 a = 
1 – δ3(1 + α2 + β

2
)

δ1
 – ω1

δ3

δ2
, (11) 

 

where all of the parameters have the same meaning as before. Plugging these optimal 

values back into (1) determines emissions as: 

                                                           
6 Making the two problems dependent on the instruments set by the other policymaker (rather than on 

exogenous parameters) would imply bringing into the analysis considerations about fiscal and monetary 

dominance that go beyond the delegation process considered in this paper.  
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 e = ω1

δ3

δ2
. (12) 

 

Henceforth, we refer to this model as M1. In terms of the central bank’s efficiency 

with respect to the policy it is assigned in this framework, these results can be 

summarised as: 

 

o Proposition 1: central bank’s targets. Assume that the central bank does not account for 

climate risks while the government levies a carbon tax. Then, expectations and 

the realised values of inflation and credit are anchored to the central bank’s targets. 
 

o Proof 1. By plugging (8) and (9) back into the definitions of inflation and credit in 

S1, taking expectations and then accounting for them in the definitions of the 

target variables yields π = πe = π̂ and c = ce = ĉ, respectively. 

 

 

5. Central Banks, Governments and Climate Policy 
 

As governments have already introduced measures to tackle climate change, central 

banks’ interventions would serve as a complement to pre–existing policies. For 

instance, the first carbon tax was introduced in Finland in 1990 (UNCSD, 2010). 

Other countries have since followed, and nearly every government has established or 

renewed its commitment to the Paris Agreement. On the other hand, the discussion 

concerning whether and how central banks should try to mitigate climate change 

continues.  

In this section, we analyse central banks’ potential interventions in climate policy 

along with those of governments. Such interventions stem from an institutional 

setting that makes monetary and/or macroprudential policies subject to 

government’s climate preferences (the parameters α3 and β
3
 will be as in the 

constraint sets S2 to S4). As the government serves as the agent of voters with a 

climate sensibility, it leverages on the central bank’s own sensibility to its preferences 

to ensure that it accounts for climate risks within its price and financial stability 

mandates. As in the previous section, the other player is a polluting firm with an 

abatement capacity.  

 

5.1 Climate Risks, Carbon Tax and Monetary Policy 

 

Let us start with the case in which the central bank views climate constraints as 

binding its monetary policy (i.e., S2 applies). This would, for instance, resemble a 

situation in which the central bank promotes a “green” asset–purchase programme 

while the government levies a carbon tax. The government’s preferences are still 

summarised by the welfare function in (4). The preferences of the central bank and 
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the representative firm are summarised by (5) and (6), respectively. As the central 

bank accounts for climate risks in this case, the parameter ϑ is allowed to be non–

null. 

As before, the two policymakers move first. The government sets t to maximise 

(4). As its optimisation problem is the same as in M1 and independent from that of 

the central bank, it sets the same tax rate as in (7). The central bank then sets m and 

ρ to minimise (5), subject to S2. This yields the response function in terms of the 

monetary instrument as: 

 

 m = π̂ + α1(ce – ĉ) – α2y + α3(y – a), (13) 

 

and the one for the macroprudential instrument shown in (9). As shown by (13), the 

inclusion of climate constraints in the definition of the monetary target variable 

affects the central bank’s policy setting and allows for emissions (y – a) be taken into 

account. Furthermore, after plugging (9) and (13) back into the definitions of 

inflation and credit, as per S2, their expectations can be determined as πe = π̂ and ce = 

ĉ. The central bank still manages to anchor expectations to its monetary and 

macroprudential targets. Realised inflation and credit are then on target as well. 

Finally, the representative firm maximises (6) with respect to y and a, subject to 

(1), (7), (9), (13) and the expectations that have been formed. This yields the optimal 

values of output and abatement as: 

 

 y = 
1 – δ3(1 – ϑ)(1 + α2 + β

2
)

δ1
 (14) 

 

and 

 

 a = 
1 – δ3(1 – ϑ)(1 + α2 + β

2
)

δ1
 – ω1

δ3(1 – ϑ)(1 + α3)

δ2
, (15) 

 

respectively. Finally, after plugging (14) and (15) back into (1), emissions are given 

by: 

 

 e = ω1

δ3(1 – ϑ)(1 + α3)

δ2
. (16) 

 

Whether (16) is smaller than, larger than or equal to (12) depends on the parameters 

ϑ and α3. We can distinguish three cases: if ϑ = 1, emissions will be null and, thus, 

lower than in M1. If ϑ = 0, emissions will be higher than in M1. For 0 < ϑ < 1, the results 

depend on α3 as well – emissions will be lower than if the government acted alone 
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provided that ϑ is sufficiently large and α3 is sufficiently small. Henceforth, we refer 

to this model as M2. 

 

o Proposition 2–a: central bank’s targets. Assume that the central bank accounts for 

climate risks as per S2, while the government levies a carbon tax. Then, 

expectations and the realised values of inflation and credit are anchored to the 

central bank’s targets.  
 

o Proof 2–a. By plugging (13) and (9) back into the definitions of inflation and credit 

in S2, taking expectations and then accounting for them in the definitions of the 

target variables yields π = πe = π̂ and c = ce = ĉ, respectively. 
 

o Proposition 2–b: emissions. Assume that the central bank accounts for climate risks 

as per S2, while the government levies a carbon tax. Then, resulting emissions will 

not necessarily be lower than if the government acted alone as long as ϑ < 1.  
 

o Proof 2–b. It is enough to compare (16) and (12), knowing that the parameter α3 is 

positive.  

 

5.2 Climate Risks, Carbon Tax and Macroprudential Policy 

 

In this model, we move to the case of a central bank accounting for climate issues 

through macroprudential policy (the conditions of S3 apply). This would, for 

instance, be equivalent to the introduction of stricter regulations accounting for 

climate risks or the inclusion of ESG criteria in stress testing. If the central bank was 

to do so, it would still consider the same loss function as in (5), but subject to the 

constraints imposed by S3. Voters’ welfare and the profits of the representative firm 

are still as in (4) and (6), respectively, with ϑ not necessarily null.  

The sequence of events does not change. The government sets the same tax rate as 

in (7), while the central bank sets its monetary and macroprudential instruments to 

minimise (5), subject to S2. This yields the response function in terms of m as in (8) 

and the one in terms of ρ as: 

 

  ρ = ĉ + β
1
(πe – π̂) – β

2
y + β

3
(y – a). (17) 

 

As was the case for m in M2, the macroprudential instrument ρ now depends on 

emissions, (y – a). By plugging (8) and (17) back into the definitions of inflation and 

credit in S3, we can further verify that their expected levels are anchored to the 

central bank’s targets of π̂ and ĉ, respectively. After expectations are accounted for, 

the realised levels will also be on target. 
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The representative firm then sets output and abatement to maximise (6) subject 

to (1), (7), (8), (17), and the expected levels of inflation and credit. This results in the 

same optimal level of output as in (14) and the one of abatement as: 

 

 a = 
1 – δ3(1 – ϑ)(1 + α2 + β

2
)

δ1
 – ω1

δ3(1 – ϑ)(1 + β
3
)

δ2
. (18) 

 

Finally, plugging (14) and (18) back into (1) yields: 

 

 e = ω1

δ3(1 – ϑ)(1 + β
3
)

δ2
. (19) 

 

As was the case for (16), the relation between this level of emissions and the one from 

M1 depends on ϑ and the policy–specific independence parameter, now β
3
. As before, 

we can distinguish three cases. For ϑ = 1, emissions will be null and lower than in M1. 

For ϑ = 0, emissions will be higher than in M1. For 0 < ϑ < 1, emissions will be lower 

than in M1 for sufficiently large ϑ and sufficiently small β
3
. Henceforth, we refer to 

this model as M3.  

 

o Proposition 3–a: central bank’s targets. Assume that the central bank accounts for 

climate risks as per S3, while the government levies a carbon tax. Then, 

expectations and the realised values of inflation and credit are anchored to the 

central bank’s targets.  
 

o Proof 3–a. By plugging (8) and (17) back into the definitions of inflation and credit 

in S3, taking expectations and then accounting for them in the definitions of the 

target variables yields π = πe = π̂ and c = ce = ĉ, respectively. 
 

o Proposition 3–b: emissions. Assume that the central bank accounts for climate risks 

as per S3, while the government levies a carbon tax. Then, resulting emissions will 

not necessarily be lower than if the government acted alone as long as ϑ < 1. 
 

o Proof 3–b. It is enough to compare (19) and (12), knowing that the parameter β
3
 is 

positive.  

 

5.3 Climate Risks, Carbon Tax, Monetary and Macroprudential Policies  

 

In the last case, we envision the deployment of all three instruments considered in 

this paper. The government levies its carbon tax, while the central bank considers all 

climate constraints that may be applied. This would correspond to a central bank 

setting encompassing, for instance, both an asset–purchase programme and the level 

of macroprudential regulation based on the state of the climate, among other factors. 



17 
 

  

In terms of the framework analysed here, the preferences of the central bank are still 

represented by the loss function in (5), now considering inflation and credit as in S4. 

The government still targets social welfare as in (4) and the representative firm’s 

profits are given by (6).The parameter ϑ is not necessarily null. 

The government maximises (4) and sets t as in (7). The central bank minimises 

(5) subject to the economy constraints in S4, setting monetary and macroprudential 

accommodation as in (13) and (17), respectively. The responses in terms of both 

instruments depend on emissions. Again, plugging these values back into the 

definitions of inflation and credit in S4, and taking expectations, yields πe = π̂ and ce = 

ĉ. This implies that π = π̂ and c = ĉ. Then, the representative firm maximises (6) subject 

to (1), (7), (13), (17), and the expected levels of inflation and credit. It sets production 

to (14) and abatement to: 

 

 a = 
1 – δ3(1 – ϑ)(1 + α2 + β

2
)

δ1
 – ω1

δ3(1 – ϑ)(1 + α3 + β
3
)

δ2
. (20) 

 

Emissions are therefore given by: 

 

 e = ω1

δ3(1 – ϑ)(1 + α3 + β
3
)

δ2
. (21) 

 

As climate risks are now accounted for in both monetary and macroprudential 

policies, emissions depend on the two independence parameters α3 and β
3
 in addition 

to ϑ. The three–case scenario from M2 and M3 still applies. For ϑ = 1, emissions will 

be null and lower than in M1. For ϑ = 0, emissions will be higher than in M1. For 0 < ϑ 

< 1, emissions will be lower than in M1 for sufficiently large ϑ and sufficiently small α3 

and β
3
. Furthermore, for a given ϑ < 1, (21) will be larger than (16) and (19). Henceforth, 

we refer to this model as M4.  

 

o Proposition 4–a: central bank’s targets. Assume that the central bank accounts for 

climate risks as per S4, while the government levies a carbon tax. Then 

expectations and the realised values of inflation and credit are anchored to the 

central bank’s targets.  
 

o Proof 4–a. By plugging (13) and (17) back into the definitions of inflation and credit 

in S4, taking expectations and then accounting for them in the definitions of the 

target variables yields π = πe = π̂ and c = ce = ĉ, respectively. 
 

o Proposition 4–b: emissions. Assume that the central bank accounts for climate risks 

as per S4, while the government levies a carbon tax. Then, as long as ϑ < 1, resulting 
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emissions will not necessarily be lower than if the government acted alone but 

higher than if S2 or S3 applied.  
 

o Proof 4–b. It is enough to compare (12), (16), (19) and (21), knowing that α3 and β
3
 

are positive. 

 

 

6. Discussion 
 

Our results show that expected inflation and credit are anchored to the central bank’s 

targets in all cases, even though the instruments that are set under climate 

constraints depend on emissions. Therefore, concerns about the capability of central 

banks to achieve their core objectives and simultaneously account for climate risks 

do not seem justified.  

Nevertheless, we highlight two caveats. First, in each case, the central bank has 

perfect information about the determinants of inflation and credit. Second, it sets its 

instruments based on these definitions. In other words, as it is independent in setting 

its instruments after the “constitutional” stage, it is not subject to external pressures 

– politicians and/or private lobbies – that could force it to pursue a biased level of the 

target variables. 

Indeed, even if the central bank accounts for climate risks as a form of delegation 

by the government, such delegation is only made possible by the sensibility of the 

central bank to government’s climate preferences. This is summarised by the 

“independence” parameters α3 and β
3
, which refer to the institutional features that 

the legislators set in the “constitutional” moment and that the incumbent 

government cannot directly influence.  

Potential extensions of this setting may consider interdependence. Nevertheless, 

as long as the delegation process is effective and the government’s objectives remain 

in line with those of the central bank, this case would reasonably lead to results 

similar in meaning but greater in size, as the effect of an active government’s influence 

would add to the effect stemming from the “institutional” parameters.7  

With regards to emissions, our results indicate that central banks’ inclusion of 

climate risks in their policymaking would not necessarily be beneficial in the fight 

against climate change. Their potential efficacy crucially depends on the degree of 

independence from government’s climate preferences set in the “constitutional” stage 

and on their ability to make their “green” easing, either monetary and/or regulatory, 

dependent on the realised level of abatement and emissions. Otherwise, firms would 

simply devote these resources to increasing profits. 

                                                           
7 A more interesting case would be the introduction of an interest group with conflicting preferences. 

This could push the central bank to deviate from the delegated targets (Chortareas and Miller, 2003, 

2004), mimicking a “grabbing–hand” framework.  
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More specifically, low degrees of independence (large α3 and/or β
3
) coupled with 

a low ability to bind the ex–post behaviour of firms (low ϑ) would result in a higher 

level of emissions than if the government acted alone. Furthermore, if the central bank 

is completely unable to monitor the use of its instruments (ϑ = 0), this would be the 

case regardless of its independence status. This is evident in propositions 2–b to 4–

b, and can be seen by comparing model M1 to models M2, M3 and M4.  

The only case in which the central bank’s interventions would undoubtedly be 

beneficial is the one in which it could ensure the full channelling of its resources to 

the reduction of abatement costs (ϑ = 1). However, this is unlikely to hold in reality, 

as central banks’ “green” easing could affect firms’ profits in two ways: indirectly, 

through the financial sector, or directly, through special programs like the ECB’s 

CSPP. Central banks only have the mandate (and, probably, the capability) to 

monitor financial institutions. In the first case, then, the central bank could monitor 

the intermediary but not the final recipient. In the second case, monitoring 

necessities would probably fall beyond the central banks’ authority. We cannot, for 

instance, envision central banks monitoring the emissions of non–financial 

corporations.  

 

 

7. Conclusion 
 

The extant literature on potential central–bank interventions in climate policy 

mostly focuses on empirical or descriptive evaluations of the tools central banks 

could deploy to support governments. As such, it implies that the two policymakers 

could cooperate optimally. Nevertheless, questions remain about the scope of central 

banks’ mandates as well as the negative effects that climate responsibilities may 

entail for their independence and the achievement of their targets, suggesting that 

cooperation around this matter may not necessarily be the best way forward. This 

has translated into a cautious attitude among central banks towards taking concrete 

actions in climate policy. 

This paper proposes a principal–agent framework for analysing whether central 

banks’ interventions in climate policy would be beneficial, and how such 

interventions would affect their ability to pursue price and financial stability. In 

modelling central banks’ actions through monetary, macroprudential, or both 

instruments, our benchmark case is one in which the government implements a 

climate policy on its own in the form of a carbon tax. By comparing the resulting 

levels of emissions produced by the representative firm as well as expected inflation 

and credit, we deduce which policy framework would be best suited for keeping 

emissions under control while not jeopardising the attainment of the central bank’s 

monetary and macroprudential objectives.  
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Our results suggest that, on the one hand, central banks would still be able to 

achieve their core price and financial stability objectives when accounting for climate 

risks. On the other hand, their ability to induce a reduction in emissions is only 

verified for sufficiently independent central banks with adequate monitoring 

capacity. This latter point is the most controversial, as central banks are unelected 

institutions that lack the authority and, most likely, the capability to directly monitor 

productive and polluting sectors. In the absence of these two conditions, central 

banks’ interventions in climate policy may actually increase emissions, thereby 

working against governments’ actions. Only clearly independent central banks with 

at least a moderate supervisory authority should consider intervening in climate 

policy.  
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