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Summary

Negative supply shocks caused by climate change and interconnected crises
may increasingly fuel persistent inflationary pressures. Responding to these
shocks with standard monetary tightening would involve significant trade-
offs, including impacts on economic output, financial stability, fiscal space,
income equality and the green transition. While flexible inflation-targeting
(FIT) regimes have faced supply shocks in the past, central banks may
encounter new challenges in assessing and responding to these trade-offs,
particularly when it comes to long-term macroeconomic stability.
Consequently, we believe the time is right for a policy discussion on adaptive
inflation targeting (‘adaptive-IT’), which aims to equip central banks with a
framework, analysis and toolkit that enables them to better navigate these
supply-side disruptions. To preserve their credibility and ensure the smooth
implementation of possible changes to their existing inflation-targeting
regimes, central banks must communicate these changes clearly in times of
relative stability.

Rising inflationary risks in a hot and volatile world

Physical hazards from climate change are already generating short-term inflationary
pressures through their negative impacts on the supply side of the economy. Food prices,
which are particularly systemically significant, are most affected by such hazards. As climate
change intensifies, the frequency, magnitude and persistence of these inflationary pressures
are likely to increase. Recent projections indicate that as soon as 2035, increases in average
temperatures could contribute on average 0.92-3.23 percentage points annually to food
inflation and 0.32-1.18 percentage points annually to headline inflation globally (see Figure
S1). These increases could represent more than half of the 2% inflation target of most central
banks in advanced economies that conduct monetary policy under inflation-targeting
regimes. In the absence of countervailing forces, this could result in inflation targets being
missed for significant periods of time.

Figure Sl. Pressure on headline and food inflation rates due to higher average temperatures

a. Annual pressure on food inflation in 2035 under SSP 585 b. Annual pressure on headline inflation in 2035 under SSP 585
(% points per year) (% points per year)
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Note: SSP 585 is a high-emissions scenario. Source: Kotz et al. (2024)
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Additional supply-side risks stem from other climate-related physical hazards such as nature
loss, and interconnected challenges, including disorderly transition policies and
geoeconomic fragmentation. These factors might boost costs further, compounding
inflationary pressures. Taken together, these crises could drive a ‘Great Reversal’ of the
favourable supply-side developments that prevailed during the ‘Great Moderation’, a period
of macroeconomic stability from the 1980s until 2008, in which inflation-targeting frameworks
became widely adopted. During the Great Moderation, positive supply-side developments
played an important role in anchoring inflation expectations and aligning inflation with
central banks’ targets; these developments included increased global trade integration and
a significant expansion of the effective global pool of labour. In contrast, the emergence of
severe and persistent supply-side headwinds would make it considerably more challenging
to meet price stability targets.

Challenges and trade-offs for monetary policy

When a negative supply shock is transitory, leaving only a temporary imprint on headline
inflation, the standard response is to ‘look through' the shock. This entails maintaining — or
even loosening — the monetary stance to protect output and avoid undershooting the
inflation target once the shock subsides. However, if a series of negative supply shocks leads
to sustained above-target inflation, FIT frameworks used by most major central banks will
ultimately compel them to tighten monetary policy. For instance, the bout of inflation that
followed the COVID-19 pandemic and the war in Ukraine was eventually met with monetary
tightening once policymakers judged these shocks to be sufficiently persistent, with second-
round effects and risks of de-anchored inflation expectations.

The welfare costs of sustained and aggressive tightening in response to persistent climate-
related inflationary pressures, however, could be significant. Contracting monetary policy
under these circumstances risks amplifying the negative impacts of supply shocks on
economic output, financial stability, fiscal space, income inequality and progress towards a
green transition, undermining the conditions needed for long-term price stability. Excessive
tightening could also have lasting adverse effects on investment, reducing productive
capacity and exacerbating trade-offs between medium- and long-term price stability.

A series of persistent negative supply shocks would thus present a new conundrum for
central banks: the expected policy reaction could exacerbate sacrifice ratios (the loss in
output or employment incurred for the central bank to reduce inflation by 1%), intensify
macroeconomic vulnerabilities and delay the transition to carbon neutrality.

From ‘flexible’ to ‘adaptive’ inflation targeting

To avoid exacerbating the domage caused by climate-related supply shocks, monetary
policymakers will have to consider, define and eventually adopt more adaptive monetary
frameworks that clarify the importance of longer-term and climate-related supply
conditions. Building on existing discussions, proposals and frameworks that revisit key
features of FIT, we propose an ‘adaptive inflation-targeting’ (adaptive-IT) framework,
summarised in Table S1. This framework enables the explicit accommodation of higher
inflation over longer horizons when supply conditions are systematically pushing up costs,
giving central banks the latitude to exercise patience and appropriate discretion before
resorting to monetary tightening. Importantly, such a framework can also provide central
banks and their fiscal counterparts with greater policy space to bolster supply-side
resilience, facilitating a more coordinated response to supply shocks.

Such a shift must be communicated to economic agents and financial markets with clarity,
precision and adequate timing. Maintaining credibility and managing expectations are
paramount for inflation-targeting central banks. Therefore, any changes to monetary
frameworks must not be perceived as an ad hoc accommodation or abandonment of
previous commitments. Instead, the adoption of adaptive-IT should be framed as a response
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to new macroeconomic conditions in which the parameters guiding the definition of the
appropriate monetary policy stance have shifted. Hence, adaptive-IT should be introduced in
times of relative stability, when inflation is at or near the 2% target. Implementing such
changes amid rising inflationary pressures could undermine central bank credibility and risk
de-anchoring inflation expectations, particularly in emerging market and developing
economies (EMDEs).

Table S1. Key differences between flexible and adaptive inflation targeting

Framework Target Horizon

bands

(b) Explicitly targeting a
range around 2%

(c) A higher point target
(3%) with smaller
accommodation
bands

supply-side
disruptions are
pervasive

Flexible Usually a point target Medium term, typically | Policy rate, collateral
inflation (typically 2%), two years policy and post-Global
targeting sometimes with small Financial Crisis
accommodation bands unconventional
monetary policies, all
focused on managing
aggregate demand
Adaptive (a) Point target of same | Same as FIT, with a Same as FIT, with
inflation 2%, but with bigger longer horizon (three additional targeted
targeting accommodation or more years) when instruments focused on

supply-side resilience,
macroprudential policy
that adequately prices
climate risk, and
forecasting featuring
climate and supply-side
risks

Source: Authors
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1. Introduction

Climate change, environmental degradation and the green transition all can
have inflationary and disinflationary effects, which will become increasingly
relevant to central banks’ price stability mandates. Such effects will
materialise to differing degrees depending on transition pathways and may
have increasingly important implications for central banks’ monetary policy
stances and, more fundamentally, their monetary frameworks. To maintain
their credibility and ensure they adopt the appropriate policy stance,
inflation-targeting central banks must develop a deep understanding of
these new inflationary risks, adjust their frameworks accordingly and clearly
communicate these changes.

As of late 2024, inflation has returned close to target around much of the globe. Inflationary
risks are on the rise once again, however. Many of these risks lie on the supply side of the
economy and many are related to climate change. Such forces could trigger a reversal of the
favourable supply-side conditions that prevailed during the ‘Great Moderation’ from the
1980s to 2008. In the late 20th and early 21st centuries, a wave of positive supply-side shocks
- including the integration of Ching, India, and the countries of the former Soviet Union into
the global economy - facilitated the job of inflation-targeting central bankers. Now, climate
change and interconnected crises, including nature loss, disorderly transitions ' and
geoeconomic fragmentation, could cause a ‘Great Reversal’ of these favourable conditions.

Existing flexible inflation-targeting (FIT) frameworks allow monetary policymakers to ‘look
through'’ transitory supply shocks. However, if these shocks become sufficiently persistent to
risk second-round effects and a de-anchoring of inflation expectations, monetary policy
tightening then becomes the standard recommended policy response. Yet this response
could conflict with other central bank and governmental priorities, such as advancing the
green transition and ensuring long-term macroeconomic stability. Therefore, the FIT
framework may require adaptation for an era of supply-side shocks and greater instability.

Purpose and structure of this report

This report reviews existing literature on climate change and price stability, considers the risk
posed by more persistent climate-related inflationary pressure and explores the trade-offs,
challenges and implications for monetary policy. It proposes a shift from FIT (see Box 1.1) to
adaptive inflation targeting (adaptive-IT). This would prepare central banks to navigate
supply-side headwinds while enabling fiscal policymakers to take a proactive role in
preventing and mitigating negative supply shocks.

Section 2 provides an overview of the relevant pressures, their transmission channels and the
existing empirical evidence on how the physical impacts of climate change affect inflation.

Section 3 outlines why climate change and interconnected crises could become a source of
persistent inflationary pressures by compounding negative supply shocks.

Section 4 examines the challenges and trade-offs that more severe, frequent and persistent
negative supply shocks would create for monetary policy.

Section 5 proposes a shift to adaptive-IT to better address the challenges of an era of new
supply-side headwinds.

! We will cover the (dis)inflationary potential of green transition pathways in more detail in a further policy report.
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Box 1.1. A primer on the FIT regime

Inflation targeting was first adopted by the Reserve Bank of New Zealand in 1989, quickly
followed by Canada, the United Kingdom, Sweden and Australia (Hammond, 2012). It
gradually became the dominant model of central banking and remains so today. This box
summarises the key features of FIT frameworks, termed ‘flexible’, as it allows some
accommodation of short-term shocks (Bernanke et al.,, 1999).

Mandate: A mandate specifying price stability as the primary objective of the central bank
is enshrined in law, although this is often not the only objective. Financial stability was
added to the mandates of many central banks following the Global Financial Crisis, and
secondary objectives to support government economic priorities are also commmon.

Independence: Inflation-targeting central banks have ‘operational’ or ‘instrument’
independence, meaning that they decide how to meet their target. In some cases, central
banks also have a degree of ‘goal independence’, as they set their own inflation target.
However, in many cases, the target is set partly or entirely by government or elected
representatives.

Targets: A specific inflation target is established, either a point or a range. The most
common point target is 2%, as measured by the consumer price index (CPI), although
ranges or accommodation bands that permit deviations from the central target are
relatively common. Advanced economy central banks mostly have a target of 2% or, in
some cases, between 1% and 3%.

Horizons: Central banks tend to adopt a medium-term policy horizon, which is generally
understood to be approximately two years. This explicitly allows short-term deviations from
target, although where central banks are actively seeking to lower inflation and gain
credibility, they may adopt shorter-term horizons.

Forecasts and models: Central banks publish inflation forecasts, usually on a quarterly
basis, to set out their expectations for the path of inflation. While forecasting frameworks
evolve over time and differ between central banks, it is common for central banks to use a
central ‘workhorse’ model, supported by a suite of models and surveys. Svensson (2009: 1)
refers to FIT as “forecast targeting”.

Committees: Monetary policy decisions are taken by a committee that meets on a semi-
regular basis, usually somewhere between eight and 12 times a year. Committees are
generally composed of senior central bank staff and external appointees. Decisions are
often taken by majority vote, although consensus decision-making is often sought.

Decision-making: Adjustments to the policy rate are forward-looking and based on
inflation forecasts produced by analytical and technical assessments. These decisions
consider a range of macroeconomic indicators and analyses, including ‘gap analysis’ to
assess the cyclical position of the economy relative to its equilibrium.

Accountability: It is commmon to have some form of accountability mechanism, such as
parliamentary hearings or open letters between senior central bank leadership and

elected officials. Central banks are also ultimately considered to be accountable to the
public, with which they communicate through their publications and engagement fora.

Communication: Commmunications strategies, which mainly revolve around the publication
of monetary policy reports and the minutes of monetary policy commmittee meetings, are
central features of inflation-targeting frameworks. The degree of consent/dissent on the
committee may or may not be published.
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2. How climate change affects
inflation

(Dis)inflationary pressures can stem from both the physical impacts of climate
change and the transition to a net-zero economy. This section focuses on the
physical impacts of climate change, which can affect economic activity — and,
consequently, prices — through both supply and demand channels. On the
supply side, climate change can damage physical capital and infrastructure,
disrupt supply chains, reduce labour productivity and drive the migration of
workers. These impacts primarily constrain productive capacity, generating
inflationary pressures. Conversely, on the demand side, reductions in wealth and
income can suppress aggregate demand, creating disinflationary effects.
Tighter access to financing can further amplify both supply-side disruptions and
demand-side contractions. Empirical evidence indicates that physical hazards
frequently generate short-term inflationary pressures, with particularly
pronounced effects on food prices.

A typology of (dis)inflationary pressures

In March 2022, Isabel Schnabel, a member of the European Central Bank's Executive Board,
coined the terms ‘climateflation’, ‘fossilflation” and ‘greenflation’ to describe how climate
change, fossil fuels and the green transition can generate inflationary pressures (Schnabel,
2022). Building on Schnabel's initial typology, we propose conceptualising environment-related
price pressures on two dimensions: i) whether they stem primarily from physical impacts of
climate change, which are the central focus of this report, or from the transition to a more
sustainable economy; and i) whether these pressures are inflationary or disinflationary. This
yields four categories, as shown in Figure 2.1.

Figure 2.1. (Dis)inflationary pressures in the context of physical and transition impacts

Inflationary
@ N
Environment-related Transition-related
inflationary pressures inflationary pressures

Physical » Transition

F 3

Environment-related
disinflationary
pressures
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Transition-related
disinflationary pressures

Disinflationary

Source: Authors
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Environment-related inflationary pressures arise from the physical impacts of climate change,
which manifest as either chronic or acute physical hazards. These pressures include the
effects of extreme weather events on land, capital and infrastructure, which can decrease
agricultural and industrial outputs, driving up prices. Conversely, the physical destruction
caused by climate change can exert disinflationary pressures by destroying assets, leading to
reduced income and wealth, which in turn damps consumption and investment (Angeli etal,

2022; Drudi et al.,, 2021; NGFS, 2024q).

Transition-related inflationary pressures could emerge from policies such as carbon taxes and
surges in green investment. Increased demand for renewable energy infrastructure, which is
more capital-intensive because of significant upfront costs, will accelerate investment needs.
Temporary inflationary pressures may also arise from challenges such as energy intermittency
and storage during the transition, depending on its speed and orderliness. However, the
successful and widespread deployment of renewable energy capacity could ultimately
contribute to disinflationary effects and is essential to achieving long-term price stability (Allen

et al, 2023; Heemskerk et al, 2022; Melodia and Karlsson, 2022).

The extent and nature of these pressures will vary from country to country, depending on their
transition pathways and country-specific factors, such as income levels and vulnerability to
physical hazards. This report focuses primarily on environment-related (dis)inflationary
pressures (represented by the green-shaded left-hand side of Figure 2.1), as these are already
influencing headline inflation and will do so increasingly as planetary boundaries are
breached further. The remainder of this section provides an overview of the relevant

transmission channels, summarised in Figure 2.2.

Figure 2.2. How climate change produces (dis)inflationary pressures

Negative supply-side
effects via damage to
factors of productions

Acute and Tightening of
chronic physical financial
hazards conditions

Negative demand-side
effects via reductions
in income and wealth

Source: Authors

Environment-related
inflationary pressures

Environment-related
disinflationary
pressures

Supply-side channels

The supply side of the economy encompasses the standard factors of production, including
capital, labour and total factor productivity, which encompasses elements such as technology,
infrastructure, supply chains and financing conditions (NGFS, 2024a). The physical impacts of
climate change influence prices through their effects on these factors of production. Supply-
side effects are mostly negative and, therefore, present inflationary risks. While positive effects
on production with disinflationary forces are possible, they are likely to be very limited,

localised and temporary, particularly as climate change intensifies.

The type of physical risk, its severity and the economic context in which it takes place are
crucial in shaping the supply-side impacts. Acute hazards such as hurricanes, and chronic
impacts such as rising sea levels, can cause widespread damage to the productive capacity
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of entire regions. Even limited damage to specific production processes can generate broader
inflationary pressures by affecting systemically important sectors (Van‘t Klooster and Weber,
2024). For instance, droughts can negatively impact agriculture, electricity generation and
semi-conductor production, all of which have ripple effects across the economy.

The impact of climate change on water levels, in the form of drought or excessive rainfall, can
also affect inflation by disrupting supply-chain infrastructure, such as critical waterways and
ports (Leslie, 2022). For example, low water levels in Germany’s River Rhine disrupt industrial
production by limiting the transport of coal, crude oil, coke and chemical products essential to
upstream production processes (Ademmer et al, 2020). Similarly, drought-induced low water
levels in the Panama Canal have significantly disrupted shipping traffic in 2024, exemplifying
the type of supply-chain disruption likely to increase due to climate change (UNCTAD, 2024).

The movement and productivity of workers can also be affected by the physical impacts of
climate change. For example, changes in temperature and rainfall have already caused large
migrations in Sub-Saharan Africa and South America (Marchiori et al, 2012; Thiede et al., 2016).
Wildfires and hurricanes have led to long-term displacements in countries including Australia
and the US (NGFS, 2024a). Furthermore, temperatures above a certain threshold lower labour
productivity and lead to reduced work hours (thmg et al, 2018; Somanathan et al,, 2021). The
higher the initial temperature level, the larger the reduction in productivity for a unit increase in
temperature (Burke et al, 2015).

Lastly, domage to physical assets can affect the banking and financial sector through market
risk losses on equity portfolios and credit risk losses from non-performing loans. For example,
the higher frequency of extreme weather events has produced significant losses for the
insurance sector and alarmed the reinsurance industry (Swiss Re, 2024). In many regions,
insurance costs have risen sharply or, in some cases, become unavailable. Significant capital
losses can reduce investment, insurance coverage and bank lending, disrupting production for
firms that rely on short-term credit and reducing long-term potential output if firms cannot
access financing to upgrade technology and hire new workers. In addition, banks may face
higher funding costs, which they may pass onto firms, as a result of increased deposit
withdrawals and default risks (Levieuge, 2009).

Demand-side channels

On the demand side, the physical impacts of climate change can influence prices by
negatively affecting household and firm wealth and income levels, undermining consumer
and business confidence, and impairing the availability of credit and insurance. These effects
are predominantly negative (as with supply-side impacts), implying disinflationary effects
(unlike supply-side impacts). Negative demand effects can also result from negative supply
effects, as inflationary pressures from damage to productive capacity can reduce real
incomes and generate recessionary trends that lower aggregate demand. However, fiscal
responses may increase demand, as governments invest in reconstruction efforts and/or
expand spending to address the immediate needs of affected populations.

The destruction of residential real estate directly reduces household wealth, which can curb
consumption. Even where properties are not destroyed, housing prices in affected areas may
fall for several reasons. First, surrounding destruction may negatively impact the
neighbourhood. Second, hazards can increase perceived risk of future disasters, leading to
price penalties in affected areas (McCoy and Walsh, 2018; Bin and Landry, 2013; Ortega and
Taspinar, 2018). Third, in hazard-prone areas such as flood zones, rising insurance premiums or
the withdrawal of insurance coverage can drastically reduce house prices, especially where
banks are no longer willing to provide mortgage loans.

The materialisation of physical hazards can also weaken firms’ balance sheets by impairing
productive assets and capital, leading to reduced business investment and the loss of jobs. For
example, hurricanes in Florida have negatively affected short-run employment (Belasen and
Polacheck, 2008), while hurricanes in other parts of the US (Groen and Polivka, 2008) and
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Puerto Rico (Barattieri et al, 2023) have caused declines in labour-force participation and
employment rates. Moreover, climate-driven migration can destroy agglomeration
economies, further stifling growth (NGFS, 20240).

As natural disasters reduce wealth and income levels, generating greater uncertainty and
undermining consumer and business confidence, perceptions of risk increase. Firms may then
scale back or delay planned investments, while households may save more as they consume
less, exacerbating negative growth effects. For example, spending patterns following Hurricane
Matthew in 2016 and Hurricane Sandy in 2012 show sharp declines in post-disaster spending,
with no subsequent recovery to compensate for earlier shortfalls. Hurricane Sandy’s
exce)ptionql size resulted in larger and more persistent aggregate impacts (Aladangady et al.,
2017).

As with supply-side effects, the banking and financial sector amplifies demand-side impacts
of physical hazards. For instance, the withdrawal or unaffordability of insurance amplifies
downward pressures on consumption and investment. Physical hazards can also erode the
value of borrowers’ collateral. Consequently, borrowers may only be able to secure smaller
loans or face higher interest rates (NGFS, 2024a).

At the government level, the fiscal response required for reconstruction, coupled with spending
on the green transition, may lead to reduced government spending in other parts of the
economy. In certain EMDEs, large climate impacts can also increase sovereign debt risk and
create a ‘diabolic doom loop’, wherein declining sovereign creditworthiness strains the banking
sector, raising the likelihood of bank bailouts that further degrade the sovereign’s
creditworthiness (Brunnermeier et al., 2016). More widely, natural disasters in EMDEs can
significantly deter foreign investment (Ferriani et al., 2023).

Empirical evidence: short-term inflationary pressures

The net effects of physical hazards on inflation depend on which supply and demand channels
are activated and most pronounced. A growing body of empirical literature examines these
effects, with mixed findings. However, there is relatively consistent evidence of short-term
inflationary pressures, as hazards negatively affect the supply side of the economy upon
impact. In the medium term, disinflationary effects are also frequently observed. Here we focus
on five key factors, covering impacts on both headline inflation and food inflation: type of
physical hazard, intensity of the hazard, season in which the hazard occurs, income level of the
affected country, and other economic and institutional factors. Food inflation warrants more
attention than other sub-indices given that climate change disproportionately affects
agriculture (Yusifzada, 2024) and food prices are systemically significant (Weber et al.,, 2024)
as they have considerable predictive power for headline inflation (McCracken and Khénh
Ngan, 2023) and play an outsized role in shaping inflation expectations (Bonciani et al,, 2024).2

Type of physical hazard

Table 2.1 provides a synthesis of the evidence across different types of physical hazard. Where
effects differ across other factors, such as country income level, further detail is provided in
subsequent sections.

2 Furthermore, food constitutes a higher proportion of lower-income countries’ and households’ consumption baskets,
meaning that environment-related (dis)inflationary pressures could have highly unequal distributional effects
(Barmes and Schréder Bosch, 2024).
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Table 2.1. A review of the evidence on the (dis)inflationary effects of different types of hazard

Type of hazard | Impacts on headline inflation Impacts on food inflation

Temperature
shocks

Temperature shocks and variability
tend to cause short-term inflationary
effects (Kotz et al,, 2024: Mukherjee and
Ouattara, 2021; lliyasu et al.,, 2023;
Ouattara et al, 2024). However, findings
across studies are not always
consistent and effects differ in
magnitude, persistence and
occasionally direction, depending on
the sign of the temperature shock
(Kabundi et al,, 2022), time of year
(Ciccarelli et al,, 2023) and region
(Kabundi et al. 2022; Cevik and Jalles,
2023). Kotz et al. (2024) find that the
extreme heat in the summer of 2022
caused a cumulative annual impact of
0.34 percentage point on headline
inflation in Europe. They project that by
2035, increases in average
temperatures could contribute, on
average, between 0.32 and 1.18
percentage points per year to headline
inflation globally (see Figure 3.2).

Temperature shocks have strong
inflationary effects on the food
component of the CPI (Faccia et al. 2021,
Kotz et al. 2024, Yusifzada, 2024; Lucidi et
al., 2024; lliyasu et all., 2023), particularly
unprocessed foods (Ciccarelli et al.,
2023). Findings across studies are not
always consistent and effects differ
depending on the sign of the shock
(Ciccarelli et al,, 2023), the time of year
(ibid.) and region (Kabundi et al. 2022,
Kotz et al. 2024, Faccia et al,, 2021; Cevik
and Jalles, 2023). Kotz et al. (2024) find
that the extreme heat in the summer of
2022 caused a cumulative annual impact
of 0.67 percentage point on food inflation
in Europe, which could rise to 1.8
percentage points by 2060 (see Figure
2.3). They also project that by 2035,
increases in average temperatures could
contribute, on average, 0.92-3.23
percentage points per year to food
inflation (see Figure 3.2).

Precipitation

Precipitation shocks can generate

Precipitation shocks have non-linear

of floods is limited and mixed. Parker
(2018a) estimates an immediate
inflationary impact of 0.38 percentage
point, while Heinen et al. (2019) find

shocks inflationary effects, generally of a lower | effects on food prices. While they can
magnitude and persistence than generate downward pressures on
temperature shocks (Kabundi et al,, agricultural prices (Yusifzada, 2024),
2022; Kotz et al.,, 2024; Ouattara et al., extreme precipitation shocks tend to
2024). There is also limited evidence of cause short-term food inflation
disinflationary effects (Kabundi et al., (Moessner, 2022; Faccia, 2021; Bremus et
2022; Bremus et al., 2020). al, 2020; Jirophat et al., 2022).

Droughts There is considerable evidence of Studies consistently find significant
droughts having positive (Kabundi et al,, | upward effects of droughts on food
2022; Parker, 2018a) and persistent inflation, with the inflationary impact
(Parker, 2018a) impacts on inflation, up reaching up to 10 percentage points
to 3 percentage points (Kabundi et al, (Kabundi et al, 2022). Even in cases
2022), although there is also evidence of | where studies find no or negative effects
negligible (Kamber et al., 2013) or even on headline inflation, effects on food
negative (Bremus et al., 2020; Cevik and | inflation are always positive (Bremus et
Jalles, 2023) effects in certain cases. al., 2020; Cevik and Jalles, 2023; Kamber
Kabundi et al. (2022: 4) find that et al, 2013). Kabundi et al. (2022) find that
“droughts tend to have the highest droughts cause a 5 percentage-point
overdll positive impact on inflation” with | increase in food inflation upon impact,
moderate or severe droughts rising close to 10 percentage points in the
contributing up to 3 percentage points third quarter after impact.
to headline inflation within a year.

Floods Evidence on the (dis)inflationary effects | Analysis of the effect of floods on food

inflation is even more sparse than
headline inflation. Extreme positive
precipitation shocks can generate
flooding, which suggests that short-term
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immediate positive impacts of up to 0.6
percentage point, but Kabundi et al.
(2022) find that severe floods lower
inflation by up to 2 percentage points a
year after the shock.

inflationary pressures are likely, as
outlined above. However, Kabundi et al.
(2022) find mostly deflationary effects, in
line with their results on headline inflation.

Storms

Storms tend to generate short-term
inflationary pressures (Heinen et al.,
2019) and disinflationary effects in the
longer run (Kabundi et al., 2022; Parker,
2018a). The effects differ depending on
various factors, discussed below, such
as intensity of the storm and country
income level (Cevik and Jalles, 2023).

Storms tend to generate short-term food
price rises that dissipate relatively quickly
(Kabundi et al,, 2022; Parker, 2018a; Bao et
al, 2023; Heinen et al, 2019). Focusing on
China, Bao et al. (2023) find that the
inflationary effects are significantly larger
for fresh foods/perishable goods than
non-perishables.

El Nifios and
indices of
severe
weather
events and
climate
variables

El Nifo periods have consistently
generated short-term inflationary
pressures for most countries (Cashin et
al, 2017; Nam, 2021; Ventosa-
Santauldria et al,, 2024). When looking
at indices that encompass various
severe weather events and/or climate
shocks, there is evidence of both short-
term inflationary (Beirne et al, 2024;
Crofils et al,, 2024) and disinflationary
(Kim et al,, 2022) effects.

El Nifo periods have historically
generated increases in global food
commodity prices, though effects differ
by region and crop type (Adolfsen and
Lappe, 2023). Inflationary effects
associated with severe weather indices
are particularly pronounced for food
products (Beirne et al, 2024), to the
extent that effects on headline inflation
are positively correlated with the share of
food in countries’ CPI baskets (Cashin et
al, 2017).

Source: Authors
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Figure 2.3. Estimated impact of summer heat on food price inflation (percentage points)

Source: Kuik et al. (2023), based on Kotz
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Intensity of the hazard

The inflationary effects of physical hazards tend to be non-linear, meaning that they become
disproportionately more pronounced as the severity and persistence of the hazard increase
(Parker, 2018q; Kotz et al.,, 2024; Faccia et al, 2021; Kabundi et al., 2022; Jirophat et al, 2022).
Parker (2018a: 42) explains that this is in line with findings on the effects of natural disasters on
economic activity, which show that “larger disasters exceed an economy’s capacity to remain
resilient”. This suggests that as climate change increases the severity, persistence and
frequency of physical hazards, environment-related bouts of inflationary pressure are equally
likely to intensify in magnitude and frequency. Chavleishvilli and Moench’s (2023: 35) findings
suggest that “the increased frequency and severity of natural disasters imply substantially
more mass on lower growth and higher inflation outcomes and considerably higher
macroeconomic volatility”, especially under a ‘current policies’ scenario in which emissions
continue to rise. Furthermore, Kotz et al. (2024: 4) find that “under a best-case emission
scenario, exogenous pressures on inflation are only marginally larger in 2060 than in 2035, but
a worst-case emission scenario would cause pressures on food inflation exceeding 4
[percentage points per year] across large parts of the world.”

Season in which the hazard occurs

Climate-related shocks have non-linear and, at times, opposing effects on prices in different
seasons of the year. In the summer months, positive temperature shocks tend to have positive
effects on inflation, which is higher in hotter months and regions (Kotz et al, 2024; Faccia et al.,
2021; Ciccarelli et al, 2023). According to Kotz et al. (2024), temperature shocks in the Northern
mid-latitudes can have upward effects on food inflation that are almost twice as large in
summer as in winter, whereas effects are relatively constant across seasons in the low
latitudes. The same shocks in colder months of the year tend to have disinflationary effects,
particularly at the highest latitudes (Kotz et al., 2024), probably as a result of improved
agricultural production and decreased energy demand (Lucidi et al, 2024). There has been
little investigation into the differential seasonal effects of other types of environment-related
shocks, although El Nifio periods have been shown to have asymmetric effects on crops across
different regions and growing seasons (Adolfsen and Lappe, 2023).

Income level of the affected country

Developing countries are most frequently and severely touched by the physical impacts of
climate change and are likely to bear the brunt of their economic impacts. There is
considerable evidence of the inflationary effects of climate change and associated natural
disasters generally being stronger and more persistent in developing countries (Faccia et al,
2021; Mukherjee and Ouattara, 2021). Disproportionate impacts on food prices, combined with
developing countries’ larger share of food in CPI baskets, is likely to be responsible for this
pattern (Cashin et al, 2017; Faccia et al, 2021). However, this is not necessarily a straightforward
or consistent relationship, as there is evidence of varied effects depending on other factors
(covered in this section), such as the type of shock in question (Kabundi et al., 2022; Cevik and
Jalles, 2023). Furthermore, studies that look at international dynamics point in a different
direction altogether, showing that economic activity and inflation in advanced economies
may be more exposed to shocks to global commaodity prices (including those related to
weather disruptions) (De Winne and Peersman, 2021; Parker, 2018b).

Other economic and institutional factors

Other factors that may influence how prices are affected by climate shocks include the
position of an economy in the business cycle and its level of public debt (Cevik and Jalles,
2023; they use public debt as a proxy for fiscal space). Inflationary effects may also vary
depending on the credibility of the monetary policy regime: countries with inflation-targeting
central banks and well-anchored inflation expectations seem to experience lower and less
persistent inflationary effects from climate shocks. For example, Kabundi et al. (2022) find that
in inflation-targeting countries, droughts and floods have little impact on inflation, whereas in
non-inflation-targeting regimes, droughts produce a 3 percentage-point jump in inflation and
floods generate a gradual 1 percentage-point increase in inflation in the second year. This
report, however, will consider how inflation-targeting regimes may face new challenges to
their credibility as physical and transition risks materialise at greater speed and magnitude.
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3. Risk of persistent inflationary
pressures

The physical impacts of climate change typically manifest as negative supply
shocks upon impact, increasing prices while decreasing output. This section
explains that as climate change intensifies, physical hazards may become a
more persistent source of inflationary supply shocks for several reasons. First,
the empirical evidence shows that more severe physical hazards have
disproportionately greater inflationary impacts. Second, the inflationary effects
of physical hazards are likely to be transmitted internationally in ways that
most existing studies on climate change and inflation do not capture. Third,
these effects may be compounded by additional intersecting sources of
supply-side disruption in the polycrisis, such as nature loss, disorderly
transition policies and geoeconomic fragmentation.

Frequency and severity of physical hazards

The empirical literature to date on the price impacts of physical hazards offers limited insights,

as the frequency and severity of such hazards are increasing and will continue to escalate as

climate change intensifies. Figure 3.1 shows a quadrupling in the number of natural disaster

events recorded since 1980. While some of this increase can be attributed to improved

reporting (Ritchie and Rosado, 2024), it is clear that weather and climate extremes are

t(aecoming ;nore severe and frequent, with climate change a significant driver of that trend
IPCC, 2021).

Figure 3.1. Number of recorded natural disasters, 1900 to 2023
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Notes: The number of global reported natural disaster events in any given year. This largely reflects increases in data
reporting, and should not be used to assess the total number of events. Data includes disasters recorded up to April
2024. Source: Ritchie and Rosado (2024) from data source: EM-DAT, CRED/UCLouvain (2024)
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As outlined above, the empirical literature indicates that the inflationary effects of the physical
impacts of climate change are likely to become substantially more pronounced and persistent
as climate change intensifies, given the positive relationship between the severity of extreme
weather events and the resulting inflationary impacts (Parker, 2018q; Kotz et al.,, 2024; Faccia et
al, 2021; Kabundi et al., 2022; Jirophat et al, 2022). This implies that the effects of severe
physical impacts will increasingly overwhelm economies’ supply-side resilience. This is also in
line with Chavleishvilli and Moench’s (2023) findings, which imply higher inflation outcomes
under high-emission scenarios. Focusing specifically on temperature, Kotz et al. (2024) project
that globally, by 2035, higher average temperatures could contribute on average 0.92-3.23
percentage points per year to food inflation and 0.32-1.18 percentage points per year to
headline inflation (see Figure 3.2). At the upper end, these increases would correspond to well
over half of the 2% inflation target of most central banks in advanced economies that conduct
monetary policy under an IT regime. In the absence of countervailing forces, this alone could
result in inflation targets being missed for significant periods of time.

Figure 3.2. Pressure on headline and food inflation rates due to higher average temperatures

a. Annual pressure on food inflation in 2035 under SSP 585 b. Annual pressure on headline inflation in 2035 under SSP 585
(% points per year) (% points per year)

Pr=

. w

5

-inf -2 -15 -1 -05 0 0.5 1 1.5 2 +inf -inf -2 -1.5 -1 -05 0 0.5 1 1.5 2  +inf

Note: SSP 585 is a high-emission scenario. Source: Kotz et al. (2024)

Compounding physical hazards with inflationary consequences could contribute to a
transition from a low-inflation regime to a high-inflation regime, in which inflation becomes
more self-sustaining by way of its embeddedness in domestic wage- and price-setting
dynamics. As discussed in Box 3.1, the Bank for International Settlements (BIS) shows that
sector-specific relative price changes pass through to core inflation to a greater extent in
high-inflation regimes (Borio et al,, 2023). Whether or not climate change itself is responsible
for the transition to a high-inflation regime, the inflationary effects of physical hazards would
become more pronounced and disequilibrating in such a context.
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Box 3.1. The two-regime view of inflation

In its 2022 Annual Economic Report, the BIS introduced the ‘two-regime view of inflation’, further
developed by Borio et al. (2023). In a low-inflation regime, self-equilibrating properties mean that
“sector-specific price changes move together hardly at all, and they leave only a temporary imprint
on the inflation rate” (Borio, 2022: 3), whereas a high-inflation regime entails self-disequilibrating
properties and greater pass-through of relative sector-specific price shocks to core inflation (see
Figure 3.3, taken from Borio et al., 2023).

Figure 3.3. Distribution of pass-through = Transitions from low- to high-inflation regimes can be
coefficients driven by structural forces, cyclical forces and inflation
Coefficient itself. While the BIS highlights globalisation, demographics,
technology and political priorities as obvious examples of
such forces, the physical impacts of climate change are
3 potentially another type of structural force that could
contribute to such a transition. The inflationary effects of

hazards would then also become more pronounced and
i 2 disequilibrating should a high-inflation regime take hold,
regardless of what triggered the transition.
II . According to Borio et al. (2023), in a low-inflation

| | } | | l 1 0

environment, price dynamics provide the central bank with
significant flexibility. Fluctuations in the inflation rate are
mainly driven by sector-specific relative price changes
that have only temporary effects. As a result, wages and

_ prices are less likely to push each other upwards. This
Horizon flexibility allows the central bank to be more tolerant of
moderate, or even persistent, deviations from strict inflation
targets. In contrast, “once inflation becomes entrenched,
monetary policy’s task becomes much harder” (ibid.: 27)
and the costs of bringing inflation under control rise.

12-month ahecad 24-month ahead

Hl High-inflation regime
Low-inflation regime

International transmission of inflationary pressures

Given that most existing studies focus solely on the domestic impacts of domestic climate-
related shocks, they preclude analysis of how economies will be increasingly affected by
physical hazards elsewhere in the world. In Figure 3.4, the red arrow representing the direct
effects of a physical hazard in country A on inflation in country A is the focus of most of the
literature, whereas the blue arrows representing the indirect effects through international
channels are neglected. In our interconnected global economy, inflation has become an
increasingly global phenomenon (Ciccarelli and Mojon, 2010), and the growth of global value
chains plays an important role in explaining this increasing influence of global factors on
domestic inflation (Auer et al, 2017). Combining such perspectives with key conclusions from
the literature on climate change and inflation reveals additional potential sources of
inflationary pressure related to physical hazards.
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Figure 3.4. How a physical hazard can cause inflationary effects through international channels

Supply-chain
pressures and
commodity prices

Physical hazard in
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Source: Authors

On the one hand, the international integration of production processes makes economies
more resilient to localised shocks, as diversified supply chains and substitution strategies can
mute the economic effects of adverse supply shocks (including inflationary effects). On the
other hand, international economic integration also leaves economies more exposed to
disruptions around the globe through supply-chain dislocations, commodity markets and
financial contagion. For example, volatility in international food prices, which are particularly
vulnerable to physical hazards, can significantly affect domestic inflation. A 10% increase in
global food prices is estimated to cause inflation in advanced economies to rise by around
half a percentage point after a year (Furceri et al,, 2016). Furthermore, global food commodity
price fluctuations account for almost 30% of consumer price instability in the euro area
(Peersman, 2022). Looking specifically at weather-related disruptions, De Winne and Peersman
(2021) find that such hazards reduce harvests and lead to higher agricultural commodity
prices globally, lowering real gross domestic product (GDP) while driving up domestic prices.

The inflationary effects of climate-related disruptions to supply chains are also under-studied,
yet could become an important source of price instability, given the growing role of supply-
chain pressures in driving inflation (Diaz et al, 2024). Cevik and Gwon (2024: 5) argue that “the
impact of weather shocks on supply chains and inflation dynamics is likely to become more
pronounced with accelerating climate change that tends to have heterogeneous effects
across and within countries”. A 1-standard-deviation increase in global shipping costs already
contributes 0.15 percentage point to headline inflation over 12 months, with bigger effects in
countries with a higher share of imported final consumption (Carriére-Swallow et al.,, 2023).
More broadly, a 1-standard-deviation shock to supply-chain pressures generates an increase
in headline inflation amounting to about 2 percentage points in China, 2.1 percentage points in
the UK and 3.8 percentage points in the US over a 24-month period (Cevik and Gwon, 2024).

Nature loss and disorderly transition scenarios

Climate change is only one feature of a wider ‘global polycrisis’ that presents many additional
supply-side inflationary risks that intersect with, and could amplify, environment-related
inflationary pressures. The global polycrisis can be defined as a “causal entanglement of crises
in multiple global systems that significantly degrade humanity’s prospects” (Lawrence et al,
2022: 2). Tooze (2022) and the World Economic Forum (2023) popularised the concept -
originally coined by complexity theorists Morin and Kern (1999) - to describe multiple disparate
shocks that are interacting in such a way that “the whole is even more overwhelming than the
sum of its parts” (Tooze, 2022). As evidenced by the high rates of inflation following the COVID-
19 pandemic and the war in Ukraine, there are many interconnected sources of supply shocks
— such as nature loss, disorderly transition policies and geoeconomic fragmentation — that
can produce bouts of inflation.
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While this report is focused on climate change, the wider degradation and collapse of natural
ecosystems — which exacerbate and are exacerbated by climate change — also have
macrofinancial implications. Marsden et al. (2024) highlight that the crossing of ‘ecosystem
tipping points’ increases economies’ vulnerability to climate-related natural disasters while
also increasing the severity of natural disasters. As natural ecosystems degrade and
potentially cross tipping points, we are likely to witness greater spikes in the prices of
commodities, more severe natural disasters and reduced natural and economic resilience to
such disasters (Almeida et al, 2024; Marsden et al., 2024). Climate change and nature loss are
so closely intertwined that it is arguably conceptually flawed to separate ‘climate’-related risks
from wider ‘nature’- or ‘environment’-related risks (Kedward et al., 2022). Yet, the bulk of the
literature on the economic and financial consequences of environmental degradation focuses
exclusively on climate change, missing a potentially major source of supply shocks.

Furthermore, certain transition policies, such as sudden environmental regulations or
disorderly carbon taxation, could prove an additional source of negative supply shocks. As
highlighted in Figure 2.1, the green transition can be a source of both inflationary and
disinflationary sources.® In disorderly transition scenarios, negative supply shocks are a
particularly probable source of inflationary pressure, which could be compounded by positive
demand shocks resulting from the scaling up of green investment. Allen et al. (2023) model the
inflationary effects of an abrupt and unanticipated increase (of almost US$400 per ton of CO;
equivalent) in the price of carbon, showing that this scenario could cause considerable
overshooting of inflation targets (see Figure 3.5). In the long term, however, given the
destabilising properties of the physical impacts of climate change and the price volatility of
fossil fuels, a green transition is a necessary precondition for price stability (Heemskerk et al,,
2022; Melodia and Karlsson, 2022).

Figure 3.5. Estimates of the inflationary effects of disorderly carbon taxation (% point
deviation from baseline year-over-year growth rate)
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Source: Authors, based on Allen et al. (2023)

3 Allen et al. (2023) provide an overview of all the different supply and demand shocks that could generate such
pressures.
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Geopolitical risks compounding inflationary risks

Climate change and wider environmental degradation can also increase the likelihood of price
instability through their effect on other potential drivers of such instability, such as geopolitical
risk. Trade openness has plateaued (as illustrated in Figure 3.6), geopolitical tensions are on
the rise, and companies and governments are increasingly exploring on-shoring, near-shoring
or friend-shoring policies (Aiyer et al, 2023). The outcome of the recent US election raises the
likelihood of ever more protectionist measures and higher tariffs. That could see US inflation
climbing by over 4 percentage points more than it would have done by 2026 (McKibbin et al,,
2020). Moreover, it is also likely to affect inflation in the rest of the world, especially if China and
Europe take retaliatory measures. This is the latest political development pointing in the
direction of further geoeconomic fragmentation.

Like the physical impacts of climate change and environmental degradation, geopolitical risks
can cause negative supply shocks through the destruction of human and physical capital,
disruptions to international trade and supply chains, and spikes in commmodity prices. lacoviello
et al. (2024: 3) provide evidence of a positive relationship between geopolitical risks, inflation
uncertainty and significant inflation increases in advanced and emerging economies, noting
that “supply-side factors emerge as particularly significant, as evidenced by the concurrent
rise in inflation and decline in real economic activity in the face of geopolitical tensions”. They
find that the Russian invasion of Ukraine in 2022 added about 1.2 percentage points to world
inflation and, more generally, that a 1-standard-deviation shock in geopolitical risk increases
inflation by about 2 percentage points (ibid).

Figure 3.6. Trade openness, 1870-2021 (sum of exports and imports, percentage of GDP)
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Source: Aiyer et al. (2023)

Regardless of the extent to which particular geopolitical tensions are or are not exacerbated
by climate instability, the economic costs of such phenomena will stack up and potentially
amplify each other. Geoeconomic fragmentation could further exacerbate the inflationary
pressures resulting from environment- and transition-induced negative supply shocks through
multiple channels. For example, diversifying supply chains and importing substitutes for goods
affected by physical hazards could become more challenging and expensive, and access to
the transition-critical materials needed to scale up renewable energy infrastructure could be
jeopardised (Nobletz et al., 2024). Aiyer et al. (2023: 5) also warn that geoeconomic
fragmentation is “likely to complicate multilateral cooperation in critical areas such as climate
change mitigation and pandemic preparedness”.
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If sufficiently severe and persistent, negative supply shocks arising from these interconnected
phenomena would effectively represent a reversal in the favourable supply-side conditions
that previously underpinned price stability. During the Great Moderation — a period of trade
liberalisation characterised by sustained macroeconomic stability from the 1980s up to the
Global Financial Crisis of 2008 — a series of positive structural macroeconomic supply shocks,
such as China and the integration of the countries of the former Soviet Union into the global
economy, generated persistent disinflationary forces that facilitated a low-inflation regime.* It
was during this period that inflation-targeting frameworks were widely adopted and
established their credibility. To the extent that the relative stability of natural ecosystems and
geopolitical relations during the Great Moderation made central banks’ job easier, a ‘Great
Reversal’ of such conditions would make their job considerably more challenging.

4 While there is debate as to the extent to which price stability in the 1990s was the result of supply-side forces or
institutional reforms and policy action conducted by independent inflation-targeting central banks, there is no doubt
that the former aided the job of the latter.
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4. Challenges for monetary analysis
and policy

A scenario of compounding negative supply shocks that generate persistent
inflationary pressures would be particularly challenging for monetary
policymakers. If supply shocks caused persistent inflationary pressures to the
extent that inflation expectations risked becoming de-anchored and triggering
a transition to a high-inflation regime, existing monetary frameworks and best
practice would require central banks to tighten monetary policy (Bandera et
al, 2023). However, as we see in this section, tightening in response to negative
supply shocks involves many trade-offs in relation to economic output,
financial stability, fiscal space, income equality, the green transition and
longer-term macroeconomic stability.

Anticipating and identifying negative supply shocks

While the short-term impacts of physical hazards on inflation and output are generally
consistent with the characteristics of negative supply shocks, disinflationary pressures often
follow the initial spike in prices. This suggests a damping of demand that eventually
counterbalances the inflationary effects of contracting supply, which explains why some
authors highlight the relevance of negative overall demand shocks (Ciccarelli et al., 2023;
Ciccarelli and Marotta, 2024; Lucidi et al,, 2024). In practice, neatly disentangling and
identifying macroeconomic shocks is not a straightforward exercise. As noted by Faccia et al.
(2021) in their study of the impacts of temperature shocks on inflation, short-term inflationary
effects followed by disinflationary effects are consistent with the notion of a ‘Keynesian supply
shock’, in which a negative supply shock causes recessionary conditions that lower output and
employment (Guerrieri et al,, 2020). Therefore, identified aggregate negative demand shocks,
including those associated with the physical impacts of climate change, may in fact partly be
”sectogal supply shocks with aggregate demand consequences” (Cesa-Bianchi and Ferrero,
2021: 3).

Efforts are underway to incorporate climate factors, including their supply-side effects, into
macroeconomic modelling. Highlighting that “climate-related shocks and trends are still
generally absent from the canonical models used by central banks for their policy analysis
and forecasting”, Boneva and Ferrucci (2022: 1) propose integrating climate modules into
central banks’ workhorse models and the suite of time-series models they use to complement
them. Furthermore, the Network for Greening the Financial System (NGFS) recently published a
guide for central banks on incorporating physical and transition impacts into macroeconomic
model)ling, which includes a discussion on modelling the supply side of the economy (NGFS,
2024b).

More broadly, determining an appropriate response to negative (or Keynesian) supply shocks
- regardless of their source — requires analytical tools to identify when such shocks are
occurring. The development of such tools has accelerated in the wake of post-COVID 19
supply-chain disruptions and the war in Ukraine. For example, the Federal Reserve Bank of New
York (n.d.) developed the Global Supply Chain Pressure Index, which “integrates transportation
cost data and manufacturing indicators to provide a gauge of global supply chain conditions”
(see Figure 4.1), while the Federal Reserve Bank of San Francisco developed a novel method to
decompose supply- and demand-driven inflation (Shapiro, 2024). The Bernanke Review of the
Bank of England’s forecasting framework also recommended that greater resources be
devoted to supply-side analysis (Bernanke, 2024).
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Figure 4.1. Global Supply Chain Pressure Index, standard deviations from average value
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How inflation targeters respond to negative supply shocks

Inflation-targeting monetary policymakers are
required to address inflationary pressures, regardless
of their source (see Box 1.1 for a primer to the inflation-
targeting regime). They consider many factors when
responding to negative supply shocks, such as “the
nature and duration of the shock, the strength of
second-round effects and the impact of the shock on
real incomes as well as efficiency considerations”
(Bandera et al,, 2023: 28). Figure 4.2 illustrates the
impacts of a negative supply shock on output and the
price level in a simple aggregate supply-aggregate
demand (AS-AD) framework. If the shock is deemed
to be short-lived, central bankers are likely to ‘look
through’ the inflationary pressure, that is, refrain from
tightening monetary policy. Loosening monetary
policy may even be a preferred response if the supply
shock is of a ‘Keynesian’ nature and leads to a
reduction in aggregate demand, a common pattern
following climate-related shocks. Klomp (2020) finds
that monetary authorities often reduce interest rates
following earthquakes, prioritising output stabilisation.
In contrast, if the shock is large and persistent,
monetary policymakers are more likely to tighten
monetary policy to prevent a de-anchoring of
inflation expectations and minimise the risk of
transitioning to a high-inflation regime. The different
responses to different types of adverse supply shock
are summarised in Figure 4.3.

Figure 4.2. A negative supply shock in
an AS-AD framework
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Figure 4.3. Typical monetary responses to different types of negative supply shock
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Trade-offs when responding to negative supply shocks

Negative supply shocks present a classic inflation-output trade-off, as well as trade-offs in
relation to financial stability, fiscal space, income equality and the green transition. If monetary
policymakers deem it necessary to tighten monetary policy in a sustained and/or more
aggressive way in response to compounding supply shocks, there could be substantial
negative repercussions for these other policy areas, many of which feature to varying degrees
in central bank mandates and remits (Dikau and Volz, 2021).

Economic output

Central bank mandates typically require monetary policymakers to support, or at least
consider, their policy decisions’ effects on economic output. Yet when inflation rises above
target, monetary policy is intended to bring it back down, precisely by damping aggregate
demand, thereby slowing economic growth. In cases of pure positive demand shocks, where
both output and inflation are rising, there is no trade-off between inflation and output
stabilisation. In contrast, adverse supply shocks present a well-established output trade-off for
central banks, as inflation and output move in opposite directions. Differing analyses and views
on how to navigate this trade-off are a source of disagreement on monetary policy
committees, especially where central banks have dual mandates (Madeira et al, 2023). ‘Doves’
seek to minimise the negative output gap via an accommodative monetary stance, whereas
‘hawks’ seek to minimise deviation from the inflation target via a tighter stance. The more
persistent and repeated the negative supply shocks, the more this trade-off intensifies, with
the option of ‘looking through’ becoming less tenable.®

Financial stability

As monetary tightening is intended to impact economic output by constricting financial
conditions, policymakers must also navigate a financial stability trade-off when doing so. Like
the tension between price stability and output, the existence and magnitude of a trade-off
between price stability and financial stability depend on the source of inflation. If inflation is
demand-driven, strong cash flows provide borrowers with protection against rate hikes, such
that the risk of financial instability being generated by monetary tightening is minimal. On the

5 For an investigation of the effects of monetary policy’s response to supply shocks specifically in EMDEs, see Ocampo
and Ojeda-Joya (2022).
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contrary, negative supply shocks heighten instability risks, and the more inflation is supply-
driven, the stronger the negative financial response becomes (Boissqy et al, 2023). This is
unique to negative supply shocks because of the downward pressure they exert on output and,
therefore, on borrowers’ cash flows. Rate hikes then place further pressure on households and
firms that are already under strain, thereby increasing credit default risk (ibid.). Consequently,
there is a considerable risk that repeated monetary tightening in response to compounding
supply shocks could feed financial stability risks. Lastly, tightening may also entail valuation
losses that have an impact on the capital and liquidity positions of financial sector agents. As
explored further in the next section, this financial stability trade-off highlights the need to
better price climate risks and adapt prudential policy accordingly.

Fiscal space

Monetary tightening also places pressure on a country’s fiscal position by increasing
government debt-servicing costs. This is particularly problematic for EMDEs. The cycle of
monetary policy tightening that followed the COVID-19 pandemic and the war in Ukraine
resulted in record debt-servicing costs across low- and middle-income countries. In 2023, the
World Bank deemed 60% of the lowest-income countries (defined as those eligible for
International Development Association resources) to be in debt distress or at high risk of debt
distress. Meanwhile, foreign debt totalled over US$ 3 trillion across low- and middle-income
countries (World Bank, 2023). On top of the physical impacts of climate change constraining
EMDEs’ monetary policy space and affecting their borrowing costs (Beirne et al., 2021),
monetary policy tightening in advanced economies exerts pressure on central banks in EMDEs
to tighten their monetary policy stance to minimise capital flight and exchange-rate volatility
(Léscher and Kaltenbrunner, 2023). The recent tightening of monetary policy, in addition to the
high deficits and high levels of public debt following the Global Financial Crisis and COVID-19
outbreak, have resulted in a return to more contractionary fiscal rules. However, in this context
of reduced fiscal space, too rapid a contraction of fiscal positions would be particularly
problematic and damaging, given the high investment needs of a net zero transition in both
advanced economies and EMDEs.

Income inequality

In addition to the inter-country inequality that monetary tightening can produce through its
effects on fiscal policy, there is also a well-established risk of deepening intra-country
inequality. The inflationary impacts of climate-related shocks are likely to be borne far more by
low-income households in the first instance, due to these shocks’ disproportionate effects on
the food component of the CPI, which makes up a larger share of low-income households’
consumption baskets compared with higher-income households (Barmes and Schréder
Bosch, 2024). Interest rate increases seeking to tame these inflationary pressures can then
have their own adverse distributional effects, as low-income households are likely to
experience unemployment and income reductions as a result of the slowdown in economic
activity that monetary policy tightening induces (Furceri et al, 2018). These effects would only
deepen in a scenario of sustained tightening and would not be reversed in times of monetary
easing, due to their asymmetrical nature (ibid.). Targeted fiscal transfers could address this
problem, although, as discussed above, fiscal space would also be constrained in this
scenario. This is a particular concern when linked to the political economy challenges
observed in many countries, where sociopolitical discontent has led to instability and
fragmentation of the political landscape, with the rise of populist movements that eventually
impact institutional stability and, hence, the macroeconomy.

Green transition

Lastly, monetary policy also has diverse effects from sector to sector, with implications for the
green transition. On the one hand, Altavilla et al. (2024: 29) find that the contractionary effect
of monetary policy tightening is “milder for firms with low emissions and those that commit to
decarbonization”, as banks are beginning to factor carbon emissions into their lending
decisions, charging a higher climate risk premium to carbon-intensive firms. On the other
hand, meeting environmental goals requires a shift of investment towards green technologies
that require far greater upfront capital expenditures than the carbon-intensive energy
infrastructure they are intended to replace. This capital intensity means that green investment
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and the levelised cost of electricity generated by renewables are much more sensitive to the
increases in the cost of capital resulting from interest rate hikes. Therefore, while low-emission
firms are less affected by a tightening of monetary policy, renewable energy projects are
extremely sensitive to such tightening (Martin et al,, 2024; Schmidt et al,, 2019). Furthermore,
Aghion et al. (2024) show that green patents are also disproportionately impacted by tight
financial conditions.

Monetary policy transmission channels

Negative supply shocks and subsequent monetary contractions also have implications for the
transmission channels of monetary policy, potentially making monetary policy less effective in
achieving price stability. Adverse supply shocks can impair aspects of all the typical
transmission channels of monetary policy: interest rates, expectations, asset prices, credit
supply and exchange rates. For example, a series of such shocks could reduce the sensitivity of
aggregate demand to changes in interest rates. If shocks persistently bear down on
consumers’ disposable income, a bigger proportion of consumers’ income is likely to be spent
on non-discretionary goods (such as food and energy) that are more demand-inelastic and
less sensitive to monetary policy. Aggregate demand would, therefore, become less sensitive
to interest rate changes. Furthermore, if such shifts in spending patterns were sufficiently
persistent, CPl basket weightings, which are usually adjusted on an annual basis, would also
have to shift to reflect them (Laurentjoye, 2024). Such a change in CPI weightings could
increase the risk of persistent inflationary pressures, as the prices of inelastic goods, such as
food and energy, tend to be those that are most affected by supply shocks.

Furthermore, while monetary tools target the demand side of the economy, they have effects
on the supply side that can exacerbate the inflationary effects of negative supply shocks. By
increasing the cost of financing, monetary policy tightening can disrupt investment,
particularly in capital-intensive sectors such as renewable energy (as discussed above),
thereby decreasing long-term productive capacity, which may have already been affected by
the negative supply shock. In studying the ‘scarring effects’ of negative supply shocks on
output, Fornaro and Wolf (2023: 19-20) refer to a “supply-demand doom loop”, as they find that
monetary policy tightening can “end up deepening scarring effects and increasing inflation in
the medium run”. In line with these findings, Ma and Zimmerman (2023) estimate that a 100
basis-point tightening shock can lower output by 1% after five years due its negative effect on
investment in innovation, while Guérin (2023) finds the same contractionary shock exerts a 1.5%
percent decline in total factor productivity on a six-year horizon. Jordd et al. (2024) find
persistent negative effects on productive capacity for at least 12 years.

These effects on both the demand- and supply-side transmission channels of monetary policy
imply what may be the biggest trade-off of all for monetary policymakers when responding to
negative supply shocks: the choice between short- to medium-term and longer-term price
stability.
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Box 4.1. What will happen to the ‘natural rate of interest’ (r*)?

The natural rate of interest (r*) refers to the real interest rate at which the supply of savings
equals the demand for investment. In neoclassical theory and New Keynesian models, r* is
associated with long-term equilibrium, where the economy operates at full potential
output with stable inflation. This is a highly contested concept, as it relies on assumptions
relating to the classical dichotomy, loanable funds, rational expectations, the exogeneity of
shocks and the neutrality of monetary policy (Storm, 2021; Mongelli et al., 2024). Despite
these debates, r* remains a central concept in monetary analysis, modelling and decision-
making. Therefore, this box briefly explores how the dynamics discussed in this report could
theoretically affect r* and, by extension, influence monetary policy decisions. These
considerations should be placed within the broader context of forces affecting r*, such as
fiscal and demographic trends (Benigno et al,, 2024; Holston et al., 2017).

The potential impact of climate and transition-related factors on r* is complex, involving
both upward and downward forces. On the one hand, the increased frequency and severity
of acute and chronic physical hazards can constrain productivity growth and economic
output, incentivise precautionary savings by households and firms, and increase demand
for safe assets — all of which would exert downward pressure on r*. On the other hand, the
green transition requires a significant increase in green capital spending and investment,
exerting an upward force on r* (Mongelli et al, 2024; Drudi et al, 2021; Angeli et al, 2022).

Overall, climate change could, at least temporarily, lower r*, especially if higher demand for
green investments is outweighed by growth-damping factors and risk-averse behaviours.
If inflation-targeting central banks calibrate nominal policy rates based on current
assumptions of the neutral rate plus expected inflation, while the ‘true’ neutral rate is lower
than the present one, this misalignment could lead to an inadvertently contractionary
policy stance. Furthermore, if inflation during the transition to net zero errs systematically
above the 2% target, the standard reaction by the central bank will have to be to hike its
policy rate even further to be in a safe, restrictive territory. Such a scenario could result in
an overly contractionary policy stance that undermines long-term sustainability.

28
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5. An adaptive inflation-targeting
framework

The FIT framework that dominates central banking today may encounter
significant challenges in sustained persistent inflationary pressures from
increasingly severe, persistent and frequent supply shocks. Without an
appropriate policy response, central banks risk losing credibility, either by
repeatedly overshooting inflation targets and/or by causing excessive
damage to long-term economic resilience through over-tightening. How can
we retain the benefits of FIT while addressing these climate-related
challenges? This section proposes a shift to adaptive inflation targeting (IT),
designed to better manage unstable supply-side conditions. Adaptive-IT
would mitigate the risks of monetary over-tightening in response to supply
shocks, providing a better balance between medium-term price stability,
secondary objectives and longer-term macroeconomic stability. To maintain
credibility, central banks should adopt this framework in times of relative
stability, when inflation is at or around target, and clearly communicate its
rationale and benefits. The framework should be complemented by fiscal
policy that plays a more proactive role in identifying, preventing and
responding to negative supply shocks.

Key features of adaptive inflation targeting

Adaptive-IT retains the core principles of FIT while enabling monetary policymakers to adapt
their approach when inflation is driven primarily by adverse supply conditions. For inflation
stemming from demand shocks, the existing target, horizon and toolkit may be maintained.
However, the adaptive-IT framework would allow central banks to exercise greater discretion
and targeted policymaking when dealing with negative supply shocks, ensuring that they did
not tighten monetary policy excessively in response to inflationary pressures originating on the
supply side of the economy. This would allow central banks to preserve credibility in the face of
supply-side headwinds, while minimising monetary policy’s negative impacts on other policy
objectives and on longer-term productive capacity. As summarised in Table 5],
accommodation bands or a target range, a longer policy horizon and a broader toolkit with
more instruments would all feature in an adaptive-IT framework.

This proposal has similarities to other recent innovations in the operation of inflation-targeting
regimes. First, the idea of using additional instruments beyond the policy rate arose in the face
of destabilising pressure from capital flows and credit in the wake of the Global Financial Crisis,
with the need to fulfil the two objectives of price and financial stability. Agénor and Pereira da
Silva (2019) conducted a review of the challenges inflation targeting has faced, including
imperfect policy credibility, fiscal dominance, exchange-rate volatility and the fear of floating.
The review was from the perspective of EMDEs, though it is also applicable to advanced
economies. A key question emerged: how should central banks respond to expansionary
shocks induced by capital flows, integrating financial stability considerations into the conduct
of monetary policy? This analysis ended up proposing an integrated inflation-targeting (IIT)
regime, an approach that treats monetary and macroprudential policies as complements
rather than substitutes. Agénor and Pereira da Silva (2019) emphasised the need to calibrate
monetary and macroprudential policies jointly and in a state-contingent manner, drawing
policy lessons for preventing systemic financial crises such as the Global Financial Crisis. To
counter persistent destabilising capital inflows, the IIT proposal suggests combining monetary
policy rate action with complementary instruments such as macroprudential tools. This
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approach can be transposed to address climate-related risks by incorporating them into the
calibration of both the ex-ante and ex-post policy stance, obtaining a monetary stance that
calibrates policy rate action with macroprudential tightening.

Second, a separate discussion on the workings of IT emerged during the COVID-19 crisis, when
central banks were undershooting their inflation target. Clarida (2020) proposed an average
inflation-targeting (AIT) regime, in the context of similar discussions regarding a price level
targeting (PLT) framework (Svensson, 2020; Adrian, 2021). The adoption of AIT, particularly by
the US Federal Reserve, justified “patience” in maintaining accommodation for a longer period
in the post-COVID-19 environment. Under AIT, central banks can achieve an average inflation
rate over time, allowing periods of inflation above the target to compensate for previous
periods below it. AIT was introduced in response to supply- and demand-side challenges that
central banks faced, especially in the aftermath of the pandemic, which created persistent
economic disruptions and low-inflation environments. AlT’s ‘averaging out’ feature is
particularly useful when the economy has experienced prolonged low inflation and near-zero
interest rates, which was common following the Global Financial Crisis and exacerbated in the
first instance by the COVID-19 shock. By shifting focus from year-to-year inflation to a multi-
year horizon, AIT gives central banks more flexibility in responding to economic shocks without
needing to immediately tighten policy when inflation rises slightly above target. This approach
also allows central banks to focus on a robust economic recovery, as it implies a willingness to

tolerate higher inflation temporarily if it helps to support full employment and stronger

demand.

Table 5.1. Key differences between flexible and adaptive inflation targeting

Toolkit

Framework Target Horizon

Medium term, typically

Policy rate, collateral

range around 2%

(c) A higher point target!
(3%) with smaller
accommodation
bands

Flexible Usually a point target
inflation (typically 2%), two years policy and post-Global
targeting sometimes with small Financial Crisis
accommodation bands unconventional
monetary policies, all
focused on managing
aggregate demand
Adaptive (a) Point target of same | Same as FIT, with a Same as FIT, with
inflation 2% but with bigger longer horizon (three additional targeted
targeting accommodation or more years)? when instruments focused on
bands supply-side supply-side resilience,
. . disruptions are macroprudential policy
(b) Targeting explicitly a pervasive that adequately prices

climate risk, and
forecasting frameworks
featuring climate and
supply-side risks

Notes: 1. For a discussion of a higher target for different reasons, see Blanchard (2022). 2. For a discussion of longer
periods for convergence for different reasons (actual inflation below the 2% target), see the discussions at the US
Federal Reserve and European Central Bank on AIT (Clarida, 2020)

Source: Authors
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The adaptive-IT proposal combines and builds on features of both the IIT and AIT regimes. It

attempts to provide a practical modus operandi, responding to the realisation of and growing
concerns about the risk of intensified supply-side headwinds raised by senior central bankers,
including Brainard (2022), Schnabel (2023), Maechler (2024) and Bénassy-Quéré (2024).6 The
remainder of this section provides further details on key features of an adaptive-IT framework.

Inflation target

Adaptive-IT frameworks could maintain existing targets (usually 2%) when there are no
persistent supply-side disruptions.” However, an upward accommodation band (which
tolerates an additional amount inflation) of as much as 2 percentage points should be
formalised in the framework as a buffer when inflationary pressures are driven by supply
shocks. Alternatively, adaptive inflation targeters could choose to shift fully to a range, such as
2-3.5% (Bloesch, 2022), or a higher point target, such as 3% (Blanchard, 2022), with a smaller
accommodation band. In all these proposals, the risk of over-correction in times of price
volatility would be addressed. We do not prescribe a one-size-fits-all approach, as the exact
extent of the increase in the target, range or accommodation band may vary from jurisdiction
to jurisdiction depending on several factors, such as the existing target and the threshold at
which inflation becomes more salient to consumers and firms ?Korenok et al, 2023).
Discussions regarding a higher inflation target have been ongoing since the 2010s and must be
revisited in response to recent inflationary episodes and the emerging risks discussed in this
report. Such a discussion would benefit from being conducted collectively in the central
banking community and prior to entering such a period of supply shocks.

Policy horizon

A complementary approach to introducing greater adaptability to supply-side conditions into
monetary frameworks is to allow extensions to the monetary policy time horizon beyond the
medium term (typically two years). This would provide additional scope for ‘looking through’
supply shocks and for considering the longer-term supply-side effects of monetary policies.
The emerging evidence on the negative supply-side effects of monetary tightening challenges
the traditional view of monetary policy being ‘neutral’ in the long run (Fornaro and Wolf, 2023;
Ma and Zimmerman, 2023; Jordd et al., 2024 ), which supports the case for taking into account
longer-term effects. If supply-side conditions are stable, meaning that any inflation is largely
demand-driven, central banks could effectively apply their usual time horizon. However, if
significant supply-side disruptions arise, a longer horizon (in other words, more ‘patience’)
would minimise the risk of central banks tightening monetary policy excessively and thereby
compounding damage to productive capacity. Existing FIT frameworks adopt a medium-term
horizon to avoid over-corrections that unnecessarily harm economic output. Extending the
horizon is an extension of this principle and has been advocated and put into practice by AIT
(Clarida, 2020).

Data and analytical infrastructure

Allowing higher inflation when supply-side disruptions arise, institutionalised in the target and
the horizon, requires sufficient data and analysis on the supply side of the economy.® This is a
core feature of an adaptive-IT framework (or perhaps a prerequisite). Building on analytical
developments discussed in Section 4, further work will be necessary for central banks to gain a
fuller picture of their economy’s supply chains, their points of vulnerability, the macrofinancial
implications of different types of supply-side disruption, and the supply-side effects of
monetary policies. Borrowing from prudential policy developments, a next step for central
banks could be to engage in supply-chain stress tests. In the same way that financial
policymakers developed stress tests of the financial system following the Global Financial
Crisis to inform prudential policy, the development of supply-chain stress testing could inform
monetary policy (as well as wider economic policy). Adaptive inflation-targeting central banks

® Pisani-Ferry and Mahfouz (2023: 123) also raise concerns regarding a period of ‘Great Volatility’ during the transition
and discuss implications for monetary policy.

7 Shocks that are strictly demand-side are less relevant to discussions on the inflation target as, by definition, they do
not cause monetary policy dilemmas.

8 Dhingra (2023: 10) notes that the lack of data on prices along the stages of supply chains “poses considerable
challenges for understanding inflation dynamics and calibrating to the optimal monetary policy stance”.



32
An adaptive inflation-targeting framework

could leverage their expertise to develop methodologies for system-wide supply-chain stress
testing. Such exercises may require coordination with finance ministries, other government
departments and the private sector.

Models and inflation forecasts

Improvements in the data and analytical infrastructure should inform the modelling that
central banks rely on to forecast inflation under prevailing economic conditions and
alternative scenarios. These models vary in complexity and purpose, ranging from structural
macroeconomic models (for example, Dynamic Stochastic General Equilibrium or DSGE
models) to time-series short-term models, as well as machine-learning artificial intelligence
tools, financial models and sectoral models. Under FIT regimes, central banks set a policy
interest rate path aimed at reaching the inflation target within a specified time horizon, while
achieving a balance between stabilising inflation and minimising output volatility. The
convergence process involves forward-looking decision-making based on inflation forecasts
and other economic indicators, which is why FIT has been labelled ‘inflation forecast targeting’
(Svensson, 1997; Svensson, 2009). Central banks are increasingly integrating climate-related
data and integrated assessment models into their suite of models and scenario analysis
exercises, while also integrating climate modules into their workhorse models, to assess and
manage the economic and financial risks associated with climate change (Boneva and
Ferrucci, 2022; NGFS, 2024b). These models help central banks analyse the impact of physical
and transition risks on the economy and financial system. The novel issue for adaptive-IT lies in
assessing whether the policy reaction to persistent climate-related supply shocks would be
sub-optimal, creating excessive output and employment losses, and to evaluate the welfare
outcomes of a counterfactual scenario with a higher target and/or accommodation band.

Toolkit and instruments

Central banks operating adaptive-IT should also adapt their toolkits to better support supply-
side resilience. For example, targeted refinancing schemes that support particular policy
objectives, such as the green transition, can support the long-term productive capacity of
economies and minimise the negative repercussions of monetary tightening.® As central banks
shift their monetary frameworks when unwinding their balance sheets, there is likely to be a
greater role for structural monetary policy operations, such as long-term refinancing facilities
and structural securities portfolios, in managing liquidity in the system (Lez, 2024). This shift
should provide greater space for such a targeted approach, favouring strategically important
sectors of the economy, or at least protecting them from a potential tightening in the
monetary stance. Of course, there are limits to which certain sectors, firms or households can
be protected without undermining the wider tightening of the monetary stance. More proactive
steering of credit via quantitative tools, such as portfolio quotas and restrictions, could also
enter the toolkit to contribute to stabilising supply-side conditions (Kedward et al., 2023). Last,
but not least, on the preventive side, it is important to properly price climate risk ex-ante,
complementing the toolkit with macroprudential policy, jointly calibrated with monetary policy,
to build supply-side resilience (Agénor and Pereira da Silva, 2019).

Communication

Under any IT regime, communication is key and can be as powerful as policy itself.
Communication plays a role in anchoring expectations, reinforcing central bank credibility and
supporting policy effectiveness, even when conventional tools are constrained. When new
features are added to the framework, such as under IIT and AIT, communication on the policy
stance can become challenging due to the need to convey financial vulnerabilities and
systemic risks, and the subsequent reaction function of the central bank. Similarly, given the AIT
framework’s focus on dynamically adapting to supply-side conditions, communication on
supply-side developments and their macrofinancial implications is critical to its effectiveness.

9 Debate is ongoing on the merits and risks of a more targeted approach to monetary policy, particularly with regard
to supporting a green transition. The question of how monetary policy could support a green transition (see, for
example, NGFS, 2021) has typically been treated as separate to the question of how climate change and a green
transition may affect the appropriate policy stance, which is the primary subject of this report. However, the distinction
between these two questions becomes blurred when considering the role of a green transition in achieving longer-
term macroeconomic stability.



33
An adaptive inflation-targeting framework

Furthermore, central banks would have to commmunicate very clearly any adjustments in their
targets and horizons, as well as the conditions under which such adjustments would apply. The
main risks to manage in shifting to a new framework surround potential damage to central
bank credibility and the de-anchoring of inflation expectations. Careful justification, framing
and communication of such changes would be necessary to mitigate these risks.

The policy mix under adaptive inflation targeting

Another benefit of the adaptive-IT framework is that it leaves more room for fiscal policy to
play a role in addressing the sources and impacts of negative supply shocks, as the framework
avoids over-tightening monetary policy and further restricting fiscal space. The COVID-19
pandemic and war in Ukraine have also led governments to prioritise supply-side resilience.
For example, the Biden administration required government agencies to engage in 100-day
supply-chain reviews, established a supply-chain disruption task force and a council on
supply-chain resilience, and oversaw the establishment of a Supply Chain Center in the
Department for Commerce and a Freight Logistics Optimization Works programme at the
Department for Transport. Building on such initiatives, the administration then sought to secure
and bolster key supply chains through a series of legislative initiatives, including the Creating
Helpful Incentives to Produce Semiconductors (CHIPS) and Science Act, the Inflation Reduction
Act, and the Bipartisan Infrastructure Deal.

Should supply-shock prevention fail, fiscal interventions such as price caps and subsidies may
then be effective in mitigating the effects, smoothing the path of inflation and preventing
expectations from becoming de-anchored. Again, recent experience provides plentiful
examples, as governments around the world have implemented fiscal measures to bring down
headline inflation, minimise the pass-through of high commodity prices to core inflation, and
make it easier for households and firms to weather the inflationary episode (Amaglobeli et al,,
2023; Ux6, 2024). Dao et al. (2023) find that fiscal measures aimed at lowering inflation
following the energy price shock of 2022 successfully contributed to stabilising inflation and
output in the euro areq, lowering the inflation overshoot by 2 percentage points and potentially
preventing a subsequent undershoot.

In addition to measures aimed at lowering inflation, many fiscal authorities opted for targeted
cash transfers to vulnerable households. Amaglobeli et al. (2023) argue that such measures
are less costly and avoid tampering with market signals and are, therefore, preferable to
broader-based measures that prevent domestic prices from rising in line with spikes in
international prices. In contrast, the latter directly affect headline inflation and indirectly affect
core inflation, thereby exerting downward pressure on inflation expectations. Furthermore,
broad-based measures can be designed in a manner propitious to preserving the positive
effects of high market prices. For example, the German ‘gas price brake’ was implemented as
a two-tier pricing system, lowering the price of gas for a base quota while allowing market
rates to prevail at the margin, thereby providing much-needed support to households while
maintaining an incentive to save gas (Weber et al.,, 2023).

Given the targeted nature of fiscal policy, it is common for central bankers, such as Bandera et
al. (2023), to consider fiscal policy as the first line of defence in response to negative supply
shocks. However, fiscal policy’s trade-offs and constraints will also intensify the more persistent
and recurring such shocks become. This is why monetary and fiscal policy should work in a
more coordinated manner, as espoused by the adaptive-IT regime, to ensure all policy tools
available are supporting the long-term supply-side resilience of the economy. Strategies to
ease fiscal policy’s constraints, so that it is better able to prevent and mitigate such shocks
while also investing in mitigation and adaptation, will also become increasingly necessary.

This report acknowledges, but does not discuss, important fiscal policy issues related to
climate change. These include ‘climate debt’, climate-related fiscal deficits, the quantification
of the need for increased public investment in the transition, subsidies, taxes and the use of
parafiscal policies and institutions, such as development banks, during the transition. However,
we emphasise that coordination between fiscal and monetary policies is becoming
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increasingly urgent, especially in light of current fiscal pressures. Rising debt-servicing costs
are intensifying financial and political pressure to significantly tighten fiscal policy to avoid
looming debt crises. Policymakers must identify ways of carefully and prudently managing
such constraints. Financing the transition to net zero may, in some countries and regions,
require innovative approaches, such as leveraging the consolidated public-sector balance
sheet to pool risk on a broader basis (Draghi, 2024) and finding new tax bases at the national
and/or international levels.

Implementing adaptive inflation targeting

The adaptive-IT framework can be viewed as an evolution of FIT for a ‘hotter world’ in which
there are more frequent, persistent supply shocks — conditions under which central banks may
alter their inflation targets and/or accept bigger fluctuation bands. It is preferable to prepare
and clarify how inflation targeting will operate in a hotter world before supply-side instability
intensifies, particularly in light of recent credibility challenges for inflation-targeting regimes,
such as undershooting in the post-Global Financial Crisis and COVID-19 periods and
overshooting during the more recent 2021-22 inflation surge. We consider the conditions and
evidence base necessary to effect a credible shift to adaptive-IT, as summarised in Table 5.2.

First, central banks must assess the suitability of their inflation forecasting frameworks for an
era of greater climate-related supply-side uncertainty. For instance, the recent Bernanke
review of the Bank of England'’s forecasting framework recommended “greater attention to,
and ongoing review of, supply-side elements and their role in the determination of inflation
and growth” (Bernanke, 2024 8). Refraining from such improvements would increase the
likelihood of inflation forecasts producing major forecasting errors of the kind seen in recent
years, whereas better models and an expansion of the suite of models could point towards the
risk of more persistent inflationary pressures, which should prompt policymakers to engage
with proposals on how to address them. However, the significant uncertainty involved in the
dynamics explored in this report suggests that forecasting frameworks, even if improved, may
not capture the scale of the risks on the horizon. The mere plausibility, and potential severity, of
a scenario of more frequent, severe and persistent supply shocks should be sufficient
justification for central bankers to explore how to navigate such conditions.

Second, if central banks choose to adopt adaptive-IT, they must consider the appropriate
timing of such a shift in their framework. Although central banks frequently introduce new
facilities in times of crisis (Dikau et al., 2021), changes to the monetary framework in times of
instability could be taken as an admission of defeat (Pisani-Ferry and Mahfouz, 2023).
Therefore, the implementation of adaptive-IT frameworks should occur in times of relative
stability, when inflation is at or near target. This is especially the case in EMDEs, where changes
to central bank targets and frameworks are particularly delicate and must be conditional on
building sufficient credibility by achieving the previous target.” If central banks wait until a
scenario of more persistent, frequent and severe supply shocks materialises, it will become
increasingly challenging to introduce changes to the monetary framework without damaging
their credibility. This highlights the urgency of considering adaptive-IT before supply-side
volatility intensifies further.

Lastly, to further minimise any risks to credibility and maximise the efficiency of the proposed
regime, central banks should collectively coordinate their communication and implementation
of such a shift. As climate change is a global phenomenon, internationally coordinated
communication on the merits of such a shift in inflation-targeting frameworks could take
place in the context of regular meetings at the BIS or during the annual gatherings of the World

'© Though it may seem counterintuitive, there is an important reason why central banks operating in an above-target
inflationary environment may wish to incur the costs of disinflation (which may be particularly high if anticipation of a
change in the target increases inflation expectations) before adapting the framework to allow some reinflation.
Raising the target while inflation is above the original target would reveal a greater propensity to avoid the cost of
disinflation, suggesting that the same approach might be taken in the face of future deviations. Conversely, reaching
the target before adjusting it would demonstrate a commitment to convergence. In practice, however, this sequencing
may be challenging, particularly if supply-side instability has already intensified.
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Bank, International Monetary Fund and/or G20. Communication should emphasise that this
represents an evolution in inflation targeting, retaining the good of the existing frameworks
while including new features to ensure preparedness for the challenges ahead. This
coordinated approach would reinforce the perception that climate-related supply-side risks

were a global problem to be addressed collectively, rather than an ad hoc issue of a particular

central bank.

Table 5.2. Implementing a shift from flexible to adaptive inflation targeting

Feature

Flexible inflation

targeting

Adaptive inflation
targeting

Conditions for shift
to adaptive-IT

Inflation
forecasting

Uses existing models
and economic data to
project inflation

Assesses additional
inflationary risks from
climate-related
supply disruptions

Improved forecasting
frameworks help to
identify new supply-
side risks

adequate if the target
is reached within the
horizon

of convergence
within the new
horizon

Forecast Typically spans one to Extends over a longer | Forecasts show
horizon two years horizon of three or persistent inflationary
more years pressures at the
three-year-plus
horizon
Policy rate Tightens policy in ‘Looks through’ Evidence of the
decision response to persistent supply shocks to a macroeconomic
cost-push inflation greater degree benefits of ‘looking
through’
Analysis of Deems the policy Assesses wider Evidence regarding
outcome reaction to be economic outcomes | trade-offs and

discussion of how to
balance them

Communication

Justifies policy rate and

path under the existing
target and horizon

Justifies policy rate
and path under the
new target/bands
and horizon

Internationally
coordinated
communication on
merits of the new
framework

Source: Authors
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6. Conclusion

Central banks have made significant progress on incorporating climate risks into their
monetary policy frameworks to address the economic and financial challenges posed by
climate change. Key developments include conducting climate scenario analyses to evaluate
the financial system'’s resilience to climate-related risks, exploring how climate change affects
price stability and monetary policy transmission, integrating climate variables into forecasting
frameworks, fostering collaboration through initiatives like the Network for Greening the
Financial System (NGFS) and, in some cases, integrating sustainability considerations into
monetary operations such as collateral frameworks and quantitative easing programmes.
Despite this progress, a critical area remains underexplored: the challenges that inflation-
targeting central banks may face if confronted with more frequent, persistent and severe
climate-related supply shocks.

Unlike demand shocks, supply shocks create trade-offs for central banks and, unlike transitory
supply shocks, persistent supply shocks can lead to a systematic and prolonged overshooting
of inflation targets and undermine long-term macroeconomic stability. A small number of
senior figures in the central banking community have recently begun to highlight the risks of a
future of intensified supply-side volatility (Brainard, 2022; Schnabel, 2023; Maechler, 2024;
Bénassy-Quéré, 2024). Building on these analyses, this report aims to spark a policy discussion
on adaptive inflation targeting, with a view to equipping central banks with a framework,
analysis and toolkit that enables them to better navigate these supply-side disruptions. To
maintain credibility and ensure the smooth implementation of possible changes to existing
inflation-targeting regimes, central banks must communicate these changes clearly in times
of relative stability when inflation is at or around target.
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