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Abstract
This paper examines the impact of uncertainty on inflation components in the Euro 
area and the United States. Using a Structural Vector Autoregression (SVAR) mod-
el, the analysis focuses on the effects of climate risk and economic policy uncer-
tainty on headline, core, food, and energy inflation. The results indicate significant 
but region-specific influences: in the United States, climate-related uncertainty has 
emerged as a key driver of price fluctuations, particularly in the post-COVID-19 
period, while in the Euro area, economic policy uncertainty remains the predomi-
nant inflationary force. These findings highlight the importance of coordinated fiscal 
and monetary strategies when inflationary pressures stem from diverse sources of 
uncertainty.

Keywords  Climate risks · Inflation components · Economic policy uncertainty · 
Structural VAR

JEL Classification  E31 · E52 · E61 · Q54

1  Introduction

Uncertainty broadly refers to the difficulty in predicting and quantifying future eco-
nomic and market-related events (Knight, 1921). The uncertainty affects policymak-
ing by increasing information asymmetries and complicating the anticipation of 
financial shocks. Recently, climate-related and economic policy uncertainties influ-
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ence inflation dynamics by altering supply and demand conditions (as extensively 
reported in Batten et al., 2020). Despite the extensive literature on the role of uncer-
tainty in economic decision-making (several examples are, Craine, 1979; Bekaert et 
al., 2013; Oros & Zimmer, 2015), the relationship between climate and economic 
policy uncertainty with inflation components remains still unclear.

The global price pressures, driven by geopolitical tensions and climate-related 
disruption, led inflation dynamics to be monitored with caution by macroeconomic 
actors. In this context, understanding how distinct inflation components (such as core 
and energy inflation) affect perceptions of economic uncertainty is crucial for both 
monetary policy and market participants.

The idea that economic and climate uncertainties are starting to influence more 
and more the decisions of economic actors is becoming interesting: the obligatory 
reference here is Stern (2008).1 In particular, economic policy uncertainty can impact 
inflation through business and consumer expectations, investment hesitancy, and 
altered monetary policy responses. Higher uncertainty leads firms to delay invest-
ment and hiring, potentially dampening demand-driven inflation. Simultaneously, it 
can generate volatility in financial markets, thus producing effects on capital costs. 
Conversely, climate-related uncertainty, particularly in energy and food markets, can 
lead to supply-side inflationary pressures. As discussed in Hasegawa et al. (2021), 
extreme weather events can reduce agricultural output, leading to higher food prices. 
In the same vein, Zheng et al. (2023) claimed that energy market disruptions caused 
by regulatory shifts or geopolitical threats can lead energy prices to rise.

To investigate how inflation reacts to exogenous uncertainty shocks, we focus on 
a comparative analysis between the United States and the Euro area—two advanced 
economies with markedly different institutional and policy structures. While the 
Federal Reserve (FED) operates within a unified fiscal-monetary policy framework, 
the European Central Bank (ECB) governs a monetary union composed of diverse 
national fiscal regimes. However, both economies face increasing climate-related 
risks, yet adopt different climate policy stances: the US approach is more decentral-
ized and market-oriented, while the Euro area is guided by coordinated EU-wide 
goals and regulatory standards. These contrasts make the two regions an ideal set-
ting to explore how economic and climate-related uncertainty influences inflation 
components.

Both central banks have emphasized data-driven decision-making, forward guid-
ance, and unconventional tools (such as quantitative easing). However, as showed by 
Larch (2020), the Euro area’s reliance on fiscal rules has required temporary flexibil-
ity in response to major shocks. These features underscore the importance of under-
standing how uncertainty interacts with inflation dynamics in systems with different 
levels of institutional cohesion and policy autonomy.

Given these considerations, this paper aims to understand the effects of economic 
and climate policy uncertainty on different inflation components (headline, core, 
food, and energy) using a standard Structural Vector Autoregression (SVAR) frame-
work to capture dynamic interactions among inflation components and uncertainty 
measures while addressing simultaneity and endogeneity concerns. Unlike standard 

1 Among the recent studies, Cevik and Jalles (2024) is one of the most interesting.
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regressions or simpler time-series models, the SVAR allows us to isolate structural 
shocks (i.e., unexpected climate occurrences) and trace their impact over time, dif-
ferentiate between short-term and long-term effects of uncertainty on inflation com-
ponents, compare policy responses across the US and Eurozone by analyzing impulse 
response functions and historical decompositions. Additionally, SVARs are widely 
used in macroeconomic studies analyzing uncertainty shocks (see, among others, 
Forni & Gambetti,  2014) and provide a rigorous framework for policy-relevant 
inference.

To the best of our knowledge, this study contributes to the empirical literature in 
several distinct ways. First, while prior research has predominantly focused on the 
effects of uncertainty on aggregate inflation—as in Orlowski (2023) for the Euro 
area, and Caggiano et al. (2020), Ren et al. (2024) for the United States2—com-
paratively few studies have examined how disaggregated inflation components (e.g., 
food, energy, core) respond to both economic and climate-related uncertainty. Sec-
ond, in contrast to firm-level studies such as Das et al. (2024), our analysis adopts a 
macro-sectoral perspective, distinguishing between headline, core, food, and energy 
inflation to uncover sector-specific inflation dynamics under different uncertainty 
regimes. This approach provides a more detailed understanding of the transmission 
mechanisms at play. Third, this paper is the first to incorporate the European Extreme 
Climate Index (E3CI) into a structural VAR framework to assess its inflationary 
impact—representing a novel application of a physical climate risk indicator within 
a macroeconomic setting. By integrating the E3CI for the Euro area and the Climate 
Policy Uncertainty (CPU) index for the US, we enable a cross-regional analysis using 
heterogeneous but substitute climate risk proxies, expanding the empirical toolkit for 
uncertainty-inflation studies. Finally, and perhaps most importantly, by comparing 
two advanced economies with contrasting institutional and policy frameworks—a 
centralized fiscal-monetary regime in the US versus a decentralized monetary union 
in the Euro area—we demonstrate that the transmission of uncertainty to inflation is 
strongly shaped by institutional architecture. This cross-jurisdictional dimension is 
largely absent in the existing literature and provides novel insights into how climate 
and economic uncertainty interact with structural features of economic governance.

Finally, our research sheds light on the growing role of climate-related uncertainty, 
an increasingly relevant factor for policymakers. Therefore, given all the afore-
mentioned contributions, our paper reverses the lens by asking: what is the effect 
of uncertainty (climate and economic) on inflation components? In a nutshell, our 
results show that uncertainty does not affect inflation components uniformly in the 
EU and US, thus providing implications for policymakers.

The remainder of the paper is structured as follows. Section 2 gives a theoretical 
framework and reviews the empirical literature. Section 3 describes the methodology 
and the dataset used, while Sect. 4 discusses the results. Section 5 concludes.

2 With Abbate et al. (2023) focusing more specifically on financial shocks.
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2  Literature review

2.1  Empirical evidences

Understanding the relationship between uncertainty and inflation is crucial for eco-
nomic policy formulation. This section reviews empirical studies on how economic 
policy uncertainty (EPU) and climate-related uncertainty influence inflation dynam-
ics for the formulation of economic policies.

Economic policy uncertainty stems from unpredictability events in fiscal, mon-
etary, and regulatory policies. According to traditional macroeconomic theory, uncer-
tainty affects inflation through multiple channels. Bloom (2014) discussed how in 
presence of sticky prices, uncertainty shocks can lead to financial turbulence since 
prices do not adapt to new market conditions. This consideration holds in New 
Keynesian (NK) models where higher uncertainty can alter inflation expectations, 
leading to lower consumption and investment.

As argued by Baker et al. (2016) when firms face uncertainty about future policy 
actions, they delay investment and hiring decisions, which can lead to a weakening 
of the aggregate demand and downward pressure on inflation. However, some studies 
(see, for instance, Fernández-Villaverde et al., 2015) showed that uncertainty can cre-
ate inflationary pressures if firms increase markups due to risk aversion and reduced 
competition.

Climate-related uncertainty primarily affects inflation through supply-side chan-
nels. Extreme weather events disrupt agricultural production, leading to higher food 
prices. Parker (2018) sustained that storms and floods have short-term effects on ris-
ing food price inflation. The relevance of extreme weather events on food price infla-
tion is questioned by Malesios et al. (2020), who claimed that a causal relationship 
cannot be identified. The theory of supply shocks suggests that such uncertainty can 
create persistent inflationary pressures, particularly in commodity-dependent econo-
mies, as showed in Kotz et al. (2024).3

Likewise food prices, different components of inflation—namely headline, core 
and energy—react to uncertainty. In general, Headline inflation captures overall price 
changes in the economy, thus reflecting both demand- and supply-side shocks. In this 
context, Kotz et al. (2024) found that rising temperatures significantly and persis-
tently increase both food and headline inflation over a 12-month horizon. By contrast, 
core inflation excludes volatile food and energy components, being primarily influ-
enced by expectations and monetary conditions, and is less affected (in the immedi-
ate) by weather-related shocks.

Bloom (2014) established that economic uncertainty leads to lower inflation due 
to weakened demand. In contrast, Baker et al. (2016) showed that EPU can lead to 
inflationary pressures in periods of policy instability. Climate-related uncertainty has 
been linked to food price inflation, with Mukherjee and Ouattara (2021) indicating 
that extreme weather events result in persistent supply shocks. Empirical work on 

3 A parallel strand of literature (starting from Toumi et al. 2025) employs machine learning models to fore-
cast the determinants of climate change, thereby informing early-stage macroeconomic policies.
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energy markets also points to the role of climate policies in driving inflation volatil-
ity, particularly in economies undergoing energy transitions (see, Shang et al. 2022).

As a matter of fact, global economies respond to inflationary pressures through 
interest rate adjustments. However, a key distinction lies in the differing economic 
contexts within which central banks operate. The European Central Bank (ECB) and 
the Federal Reserve (FED) face uncertainty under distinct macroeconomic condi-
tions. For example, Assenmacher-Wesche and Gerlach (2010) demonstrated that 
monetary policy is more effective when timing implemented following asset bubble 
bursts, rather than through preemptive tightening. Additionally, Fornari and Stracca 
(2012) provided evidence that financial shocks are distinct from other shocks and 
exert significant effects on macroeconomic indicators such as GDP and investment. 
Furthermore, Balcilar et al. (2022) revealed that the ECB tends to respond cautiously 
to uncertainty shocks but tightens policy in the face of financial shocks, whereas the 
FED adopts a more hawkish stance under uncertainty and acts more moderately dur-
ing periods of financial stress.

Beyond the differences between the ECB and the FED in their responses to uncer-
tainty shocks, it is also worth highlighting the need for a more integrated approach 
in defining macro-financial policies. D’Orazio et al. (2024) suggested that environ-
mental degradation, loss of species diversity, and climate change are actual threats to 
global economic and financial stability, underscoring the need for a multidisciplinary 
approach with various actors at multiple levels. Interestingly, Aguila and Wullweber 
(2024) highlighted how high interest rates environment risks holding back the shift 
towards a more sustainable economy, compromising not only environmental goals 
but also those related to price stability.

2.2  Theoretical framework

While the previous subsection aims to discuss the recent empirical shreds of litera-
ture, in this section, we aim to contextualize the theoretical framework of our study. 
Roughly speaking, our study is placed within the uncertainty-inflation nexus in the 
framework of macroeconomic uncertainty and price dynamics. Theoretically, eco-
nomic policy and climate uncertainties influence inflation components through both 
supply-side and demand-side channels. Therefore, our work is anchored in the New 
Keynesian (NK) framework, where inflation expectations and price adjustments play 
a key role in macroeconomic stability. In a very simplistic way, we can sum up the 
NK Phillips curve as

	 πt = βEt[πt+1] + κmt + ϵt,

where πt is the inflation rate at time t, Et[πt+1] are the expectations about future 
inflations, mt represents marginal costs, which are affected by supply shocks such as 
climate-related risk, κ is a parameter related to price stickiness and ϵt is an exogenous 
inflation shock. While this framework could be originally retrieved in Fischer (1977), 
part of the current literature is working on that (María-Dolores & Vázquez, 2008).

Supply shocks, particularly from climate risks, are modeled following the cost-
push inflation theory (Gordon, 1975). Cost-push inflation occurs when production 
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costs increase, leading to higher price levels. This view contrasts with demand-pull 
inflation, which arises from excessive demand. In the context of economic policy 
uncertainty and climate-related uncertainty, cost-push inflation plays a crucial role in 
explaining sectoral inflation dynamics, particularly in food and energy prices.

Given these foundations, the paper aims to answer the following empirical research 
questions:

	● How do climate-related and economic policy uncertainties affect different com-
ponents of inflation in the US and the Eurozone?

	● Do these uncertainties exert different impacts depending on the institutional 
framework of the two regions?

	● Which component of inflation is most sensitive to uncertainty shocks, and how 
persistent are these effects?

3  Data and methodology

3.1  Data

Since we are interested in the effects of different types of uncertainty, we include in 
our sample Economic Policy Uncertainty (EPU, see Baker et al., 2016), a measure 
for climate risk (the European Extreme Events Climate Index, E3CI4 and the Climate 
Policy Uncertainty, CPU index by Gavriilidis (2021), for Euro area and USA respec-
tively) and a global measure of uncertainty (WUI, Ahir et al., 2022) as an additional 
external control to mitigate the omitted variable bias.

The E3CI observes, maps, and monitors the intensity and frequency of extreme 
weather events affecting European territories and communities. Since the available 
data are at the country level, we aggregate them using a simple average to construct 
an overall measure of climate risk for the Eurozone. In contrast, in the US case, we 
employ the CPU. The CPU is a newspaper index that tracks climate risk-related terms 
in major US newspapers. To the best of our knowledge, we are the first to incor-
porate the E3CI index into this type of analysis, whereas the CPU index is widely 
applied in various studies (see, Tarkom & Ujah, 2023; Shahbaz et al., 2024; Huang 
& Punzi, 2024). To compare climate risk with economic policy uncertainty, we uti-
lize the EPU index, which, like the CPU, is newspaper-based and tracks economic 
uncertainty. While the EPU index is available for the US, we aggregate individual 
Euro area country indices to derive a simple average for Euro area countries. We 
acknowledge the different costruction of CPU and E3CI, however we rely on these 
different measures given the missing availability of a common measure between US 
and EU. However, Table 1 summarizes the main differences and highlight how these 
measures could be used together in this kind of analysis.

Monetary policies aimed at achieving inflation targets may be influenced by vari-
ous uncertainty measures (Murphy & Hines, 2010; Rozenberg et al., 2013; Dafermos 
et al., 2018). In this context, we seek to disentangle the effects of these uncertainties 

4 https://www.ifabfoundation.org/e3ci/.
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across different categories of inflation: headline, core, energy, and food inflation. 
Headline inflation refers to the total inflation in an economy, encompassing all goods 
and services, including volatile items like food and energy. Core inflation, in contrast, 
represents the underlying trend in price levels, excluding food and energy prices, and 
is generally less volatile. Energy and food inflation capture the price movements of 
these specific commodities, which are known for their high volatility.

Our sample spans from January 2000 to July 2024 (T = 294 observations). As 
most of the corresponding studies (see, for instance, Albulescu et al., 2019; Caggiano 
et al., 2020), we consider inflation components (headline, core, food, energy) of year-
on-year percentage changes to capture the entire dynamics within a year. We express 
the newspaper uncertainty measures in log terms to allow for comparable scale 
shocks. For the Eurozone, the data were sourced from https://ec.europa.eu/eurostat, 

CPU E3CI Commonalities
Definition Measures 

uncertainty 
in climate-
related poli-
cies based 
on media 
coverage 
and text 
analysis

Captures 
extreme 
climate-related 
risk events in 
Europe based 
on mul-
tiple hazard 
indicators

Both relate to 
climate risks, 
though CPU 
focuses on pol-
icy uncertainty 
while E3CI 
tracks physical 
risks

Methodology Uses 
text-based 
analysis of 
newspaper 
articles to 
quan-
tify policy 
uncertainty

Aggregates 
meteorological 
and climate 
risk data using 
statistical 
modeling

Both are con-
structed using 
quantitative 
methods to track 
climate-related 
risks over time

Scope Focuses on 
policy un-
certainty at 
the country 
level

Assesses 
climate risk 
events across 
Europe at a 
regional level

Both can be ap-
plied at national 
or regional 
scales, allowing 
for comparative 
analysis

Timeframe Monthly 
index since 
early 2000s

Updated 
quarterly with 
historical 
calibration

Both provide 
time-series data 
that enable dy-
namic analysis 
of climate-relat-
ed impacts

Application in 
Research

Used in 
economic 
and financial 
studies to 
assess pol-
icy-related 
investment 
risks

Applied in risk 
management 
and insurance 
to quantify 
extreme event 
exposure

Both can be 
integrated to 
analyze the in-
terplay between 
policy uncer-
tainty and physi-
cal climate risks 
in economic 
modeling

Table 1  Comparison of climate 
policy uncertainty (CPU) and 
European Extreme Risk Index 
(E3CI)
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while in the US case, we retrieved data from https://fred.stlouisfed.org. Figures 4 
and 5 show the datasets used in this study for the Eurozone and the US, respectively.

3.2  Methodology

To study the effects of uncertainty measures shocks on inflation, we develop a 
Structural Vector AutoRegression (SVAR) model.5 The rationale behind SVARs is 
mainly to handle endogeneity and simultaneity between variables, which are typi-
cal problems in standard regression techniques. In addition, structural identification 
allows the study of the effect of structural shocks, which is not possible with standard 
Autoregressive Distributed Lags (ADL)6 models with external variables. Finally, 
SVARs are fundamental to understanding the percentage of the impact of shocks 
between covariates in the past (such as the historical decomposition) to conclude the 
effect of certain events. Suppose a standard reduced-form VAR representation:

	
yt =

p∑
i=1

Φiyt−i + ut� (1)

where yt is the k = 6 element vector with endogenous variables:

	 y = [yClimate, yEP U , yEnergy, yF ood, yCore, yHeadline]′,7

7 p is the order of the model, Φi are the k × k VAR coefficient matrices, ut ∼ N (0, Σu) 
is the vector of one step ahead prediction errors, and Σu is the covariance matrix of 
the reduced-form residuals. We consider the constant and the log of the World Uncer-
tainty Index (WUI) as exogenous variables of the model.

To identify the structural shocks, we assume that there exists a matrix C such that:

	 ut = Cεt� (2)

where εt is the vector of structural shocks and C is a k × k matrix that maps the 
structural shocks to the reduced-form residuals.

To achieve identification, we impose a recursive (Cholesky) structure on C, which 
implies that C is lower triangular. This decomposition assumes that the structural 
shocks affect the endogenous variables in a recursive order, meaning that the order of 
variables is crucial. To this end, we propose the following scheme:

5 We decided to use an SVAR approach instead of the Local Projections (LP, Jordà 2005) given the pos-
sibility of structural identifying shocks and the need for a system-wide consistency. On the contrary, given 
their flexibility, LP techniques could be used in future studies for different policy experiments.
6 Pedantically, part of the literature would say ARDL.
7 Please note that “Climate” refers to E3CI in the Euro area case and to CPU in the US case.
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


uClimate
uEP U
uCore

uEnergy
uF ood

uHeadline




=




c1,1 0 0 0 0 0
c2,1 c2,2 0 0 0 0
c3,1 c3,2 c3,3 0 0 0
c4,1 c4,2 c4,3 c4,4 0 0
c5,1 c5,2 c5,3 c5,4 c5,5 0
c6,1 c6,2 c6,3 c6,4 c6,5 c6,6







εClimate
εEP U
εCore

εEnergy
εF ood

εHeadline




.� (3)

The structural identification (see Eq. 2) of our SVAR model follows a recursive 
(Cholesky-type) structure. This approach imposes a contemporaneous causal hier-
archy among the variables, allowing us to disentangle structural shocks and trace 
their dynamic transmission across the system. Although alternative identification 
strategies exist—such as the Generalized Forecast Error Variance Decomposition 
(GFEVD) proposed by Koop et al. (1996)—they often rely on weaker assumptions, 
do not require orthogonalization of shocks, and yield results invariant to variable 
ordering.8 While this generality is appealing, it comes at the cost of interpretability, 
especially when the objective is to identify structural shocks with clear economic 
meaning.

Therefore, since the order of the variables is crucial, we follow both previous 
literature and economic intuition to follow the order discussed in Eq. (3). In particu-
lar, under the assumption that climate phenomena (such as extreme weather events 
or regulatory signals) are largely exogenous in the short term and do not respond 
contemporaneously to economic or inflationary variables, it is reasonable to position 
the climate variable as the first in the identification scheme. The Economic Policy 
Uncertainty is fixed as the second variable, reflecting the idea that policy discourse 
may respond to environmental developments but is unlikely to react instantly to infla-
tion component changes.

Empirical evidence supports these rationale. For instance, Arnell (2022) under-
scores governments’ need to respond immediately to climate shocks, often through 
emergency fiscal re-allocations and policy interventions that have direct economic 
consequences. Similarly, Gagliardi et al. (2022) highlight the importance of swift 
climate mitigation and adaptation measures to cushion the economic and fiscal reper-
cussions of increasingly frequent and severe extreme events. These responses, in 
turn, can generate significant economic disruptions and political instability, reinforc-
ing the linkage from climate uncertainty to economic policy. To complete, the reason 
to place the EPU before inflation components aligns with the argument in Caggiano 
et al. (2020).

The rest of the ordering of inflation components is further supported by the find-
ings of Giri (2022), which shows a significant impact of inflation components on the 
headline, along with a theoretical null effect of food and energy inflation components 
on the core. In addition, given the possible debate about the ordering between energy 
and food inflation, we perform an overidentification test on c5,4 = 0 to improve the 
SVAR identification of the model.

As a robustness, we disentangle the effects of uncertainty shocks (climate and 
economic) using 4 different trivariate SVAR models as follows:

8 Additionally, other alternative specifications include so-called “spillover analyses” Diebold and Yilmaz 
(2012).
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[
uClimate

uEP U
uInflation component

]
=

[
c1,1 0 0
c2,1 c2,2 0
c3,1 c3,2 c3,3

] [
εClimate

εEP U
εInflation component

]
.

4  Results

We select the optimal lag order p based on the lowest Information Criteria (IC). In 
the Euro area case, the Bayesian Information Criterion (BIC) and the Hannan-Quinn 
Criterion (HQC) agree that the optimal lag is pEU = 2, while in the US case it is 
pUS = 2. All the ICs obtained considering different lags are shown in Table 2.

Consequently, we have developed a Structural VAR model incorporating these 
lags to ensure comparable evidence of structural shocks. We have considered a fore-
cast horizon of H = 24 periods (likely to 2 years) to compute the Impulse Response 
Functions (IRFs). We use 1000 bootstrap replications to compute 68% confidence 
bands Forni and Gambetti (2014). In addition, each own shock is normalized to one, 
thus leading diagonal elements of the C matrix in the Eq. (3) to be one.

As discussed in the identification part of the model, Table 3 reports the overidenti-
fication test for the Euro area and the US. As one can easily see, the null hypothesis of 
c5,4 = 0 is not rejected, allowing us to both rely on the variable order and to improve 
the identification of the model.

Figures 1 and 2 report the IRFs from uncertainties to inflation components for US 
and Euro area.

Looking at the results for food inflation, we expect a pronounced effect of cli-
mate uncertainties, as it could generate different supply shocks (pp. 6–7 Backlund et 

Table 2  Log-Likelihood and Information Criteria for EU and US
EU US
Loglik AIC BIC HQC Loglik AIC BIC HQC

1 4651.775 −34.923 −34.354 −34.694 4254.539 −31.320 −30.759 −31.095
2 4713.258 −35.116 −34.059 −34.691 4409.924 −32.208 −31.165 −31.789
3 4747.057 −35.099 −33.555 −34.478 4453.417 −32.263 −30.740 −31.652
4 4769.332 −34.995 −32.963 −34.179 4491.832 −32.281 −30.277 −31.476
5 4795.852 −34.923 −32.404 −33.911 4512.039 −32.164 −29.678 −31.166
6 4819.730 −34.831 −31.824 −33.623 4543.555 −32.131 −29.164 −30.939
7 4870.268 −34.941 −31.447 −33.537 4573.754 −32.087 −28.640 −30.703
8 4921.153 −35.054 −31.072 −33.454 4595.616 −31.982 −28.053 −30.404
9 4961.403 −35.086 −30.616 −33.290 4619.255 −31.890 −27.481 −30.119
10 4990.766 −35.036 −30.079 −33.044 4647.673 −31.834 −26.943 −29.870
11 5024.194 −35.017 −29.571 −32.829 4684.660 −31.841 −26.469 −29.684
12 5074.275 −35.123 −29.190 −32.739 4727.106 −31.889 −26.036 −29.539
Notes: The bolded values represent the lowest IC.

Over-ID statistic p-value
Euro area 1.2122 0.2709
US 0.0640 0.8002

Table 3  Overidentification test 
for c5,4 = 0
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al., 2008), confirming the discussion we promoted in Sect. 2.2 when we introduced 
the cost-push inflation theory. Indeed, this effect is confirmed in the US and—par-
tially—in the Eurozone: a sudden shock in climate uncertainty will increase seasonal 
food inflation. However, the impact is higher and more persistent in the US, which 
signals that government food price policies need to consider climate risks. Accord-
ing to Timmer (1989), two different schools of thought have developed in terms of 
food pricing policy: the neoclassical school, which claims the need to increase trade 
to mitigate shocks, and the structuralist view, which instead favors national interven-
tions for redistributive policies. However, looking at our results, it seems that the 

Fig. 1  US: uncertainty effects on inflation. Notes: The green shadow is the confidence interval of IRFs 
at 68%. The black line is the IRF while the green line is the median IRF.
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US national government should promote the neoclassical view as the extreme event 
could increase food inflation. US policymakers should consider food price volatil-
ity when designing inflation-targeting policies, potentially incorporating climate risk 
into macroeconomic forecasting models. In the case of the Eurozone, the situation is 
quite different, as the shock seems to have a marginal effect on food prices.

The effect of EPU on energy inflation seems to have a negative impact in the 
US case, while it is not significant for the Eurozone. Accordingly, high uncertainty 
discourages long-term investment in energy infrastructure, particularly with those 

Fig. 2  Euro area: uncertainty effects on inflation. Notes: The green shadow is the confidence interval of 
IRFs at 68%. The black line is the IRF while the green line is the median IRF.
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with low-carbon intensity. Moreover, this result is explained by looking at the results 
of Feng and Zheng (2022), according to which the EPU favors renewable energy 
innovation in countries with high institutional quality. These results align with those 
of Ezcurra and Rios (2019) and Rios and Gianmoena (2020), as institutional qual-
ity could effectively deal with the external shock. In this sense, the evidence favors 
developing renewable energy programs in the United States, while the Euro area 
necessitates greater engagement: institutional structure may try to buffer the effects 
of policy uncertainty on energy inflation.

In terms of core and headline inflation, the results are pretty interesting. The effect 
of an EPU shock on core inflation in the eurozone is zero, while that of the E3CI 
tends to increase core inflation after H = 2 horizons. This result can be explained 
by the historical decomposition of shocks represented in Fig. 3 because, while the 
economic policy shock was significant and reached a maximum impact during the 
Covid-19, climate shocks started to have a crucial role after the outbreak of the war 
in Ukraine.

This result is in line with what is described in Chen et al. (2021) and Boneva et 
al. (2022), which also attribute the growing role of climate in monetary policy deci-
sions by studying the asset purchase programs of the European Central Bank that are 
promoting the purchase of green bonds under the asset purchase program (APP, De 
Santis et al., 2018). Moreover, this outcome is also confirmed in the headline case. 
Therefore, it is crucial to adopt policies to contain extreme weather phenomena by 
promoting cooperation among Eurozone states to reduce the impact of these events 
on the real Euro area economy.

In the case of the United States, EPU and CPU shocks have different results on 
the core and headline inflation components. A sudden EPU shock harms the headline 
and core components, but it seems to be reabsorbed relatively quickly. This result 
depends on the periods when EPU increased in the United States. Looking at the 
original time series in Fig. 5, EPU increased during the 2008 crisis and the pandemic, 
while it appears to be stable between 2010 and 2014 and decreased after the Covid-
19 pandemic. In fact, from 2009 to 2017, the stable trend of EPU was mainly due to 
the stability of the government led by the Obama administration. This trend remained 
constant even for the Biden government, which had some difficulties in the latter part 
of its term.

Moreover, looking at the historical decomposition in Fig. 3, it is quite evident how 
the role of EPU has been mainly constant with positive or negative effects around 
elections. Therefore, the role of uncertainties in inflation spikes could be mitigated 
if national governments are stable. Moreover, given the “newspaper index” structure 
of the EPU, it is evident how media attention on economic policies increases during 
local election periods. The initial decrease in inflation rates is mainly due to coordi-
nation between fiscal and monetary policies, which is lacking in the case of the EU. 
For example, raising taxes, which reduces an individual’s ability to spend, can help 
reduce inflation.

In the CPU case, the shape of the IRFs is similar to that of the Euro area but seems 
to have a larger amplitude. This larger effect is also confirmed in Fig. 3, where the 
historical decomposition shows a larger role of CPU (in almost all components of 
inflation) than in the Euro area case. According to Kayani et al. (2024) in the US 
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case, a CPU shock has a long-term impact on consumer services, financial sectors, 
industries, telecommunications, and utilities, all of which have a direct effect on the 
real economy. We also align with Parker (2018) and Mukherjee and Ouattara (2021), 
which discuss an important effect of climate risks on inflation rates. The impact of 
climate uncertainty on the United States and the effect of economic policy uncer-
tainty in the Euro area are then confirmed by the results of the simple trivariate VAR 
shown in Fig. 6.

Fig. 3  Historical decomposition. Notes: In each period the length of the bar represents the decomposi-
tion of the variable.
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Finally, given these results and the past evidence shown in Sect. 2, we conduct a 
very simple T-test on the historical decomposition series to understand whether the 
impact is the same in the US and the Eurozone. To do so, we test the hypothesis that 
the average decomposition for climate in the US equals the average decomposition 
for economic policy uncertainty in the Eurozone. The results are reported in Table 
4 and show that the impact of climate uncertainty is significantly higher than that of 
economic policy uncertainty in the US than in the Euro area for each of the infla-
tion components considered. Therefore, we can conclude that climate uncertainty 
is becoming a crucial element that policymakers should consider in their policy 
decisions.

5  Conclusions

The present study deals with the analysis of different kinds of uncertainties—eco-
nomic policy and climate—related risk and their impacts on the dynamics of infla-
tion in the Euro area and the United States. We contribute to the ongoing debate on 
how uncertainty influences inflation dynamics in structurally different economies. 
Our results highlight the importance of climate risk as a rising inflationary driver, 
necessitating innovative monetary and fiscal strategies.

First, we emphasize that climate risk and economic uncertainty have distinct 
impacts on the components of inflation, particularly food, energy, core, and headline 
inflation. In particular, the effects of climate uncertainty on food inflation are more 
pronounced in the United States than in the euro area. This consequence suggests that 
climate risk should be taken into account when formulating food pricing policies in 
the United States, where extreme weather events are likely to exert significant pres-
sure on food prices. The Eurozone, on the other hand, shows a marginal impact of 
similar shocks on food prices. At the same time, it appears to be affected in structural 
terms (core inflation), suggesting concrete problems in managing external shocks, 
especially given the different fiscal policies of Eurozone countries.

The study also finds that EPU plays a crucial role in influencing energy inflation, 
particularly in the US, where robust institutions and policies promoting renewable 
energy innovation seem to buffer the economy from some negative impacts. This 
outcome contrasts with the Eurozone, where the institutional response to energy 
inflation due to EPU remains less clear. The divergent outcomes between these two 
economic areas suggest that institutional quality and the ability to foster innovation 
are crucial for mitigating the adverse effects of policy uncertainty on energy markets.

Further, the results indicate that EPU shocks have different effects on core and 
headline inflation across the Eurozone and the US. In the Eurozone, core inflation 

Table 4  Test on HD differences
Core Energy Food Headline
2.1E-12∗∗∗ 2.0E-15∗∗∗ 3.8E-07∗∗∗ 3.2E-07∗∗∗

Notes: The null hypothesis (H0) is that the Historical Decomposition (HD) of CPU in US in equal to the 
HD of EPU in the Euro area. The alternative hypothesis (H1) is that the CPU’s HD of the US is higher 
of the EPU’s HD in the Euro area. *** is a p-value lower than 1%.
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seems to remain unaffected by EPU shocks, while climate risks begin to influence 
core inflation only after a lag. The historical decomposition of shocks reveals that 
while economic policy shocks were significant during the Covid-19 pandemic, the 
influence of climate shocks has grown in prominence, particularly after the onset of 
the war in Ukraine. This result highlights the increasingly important role that cli-
mate considerations are playing in monetary policy decisions, especially in terms of 
asset purchase programs by central banks such as the European Central Bank (ECB), 
which has shifted towards the acquisition of green bonds.

The US case presents a different narrative, where EPU shocks initially exert a 
negative influence on both core and headline inflation, but the effects are quickly 
reabsorbed. This evidence reflects the relative stability in governance during spe-
cific periods, such as the Obama and Biden administrations. The “newspaper index” 
structure of the EPU, which tracks media attention on economic policies, shows that 
inflation rates in the US can be heavily influenced by electoral cycles.

From a monetary policy perspective, central banks should not only incorporate cli-
mate uncertainty indicators (such as E3CI or CPU indices) into inflation forecasting 
models, but also adjust their reaction functions conditionally—for instance, by adopt-
ing non-linear inflation targeting frameworks that differentiate between uncertainty-
driven and demand-driven inflation. This distinction would prevent over-tightening 
in response to climate shocks that temporarily raise food or energy prices.

Moreover, in light of the evidence that uncertainty shocks—especially from cli-
mate risk—can persist and impact specific inflation components, monetary authori-
ties should consider explicitly referencing climate risks in their forward guidance to 
enhance credibility and shape expectations more effectively. This applies particularly 
to the Federal Reserve, where climate risk was shown to significantly affect food 
inflation.

On the fiscal side, policymakers should implement contingency-based stabiliza-
tion mechanisms: automatic food or energy price subsidies linked to extreme weather 
indexes, which can reduce volatility in headline inflation and stabilize market price. 
Additionally, dedicated investment buffers for green infrastructure can simultane-
ously mitigate supply-side inflation and support long-term price stability.

In the US context, where EPU negatively affects energy prices, streamlined per-
mitting and fiscal incentives for clean energy projects can help counteract investment 
hesitation due to policy uncertainty.

For the Eurozone, the results suggest that cross-country climate resilience funds 
should be integrated into the EU fiscal framework to account for asymmetric infla-
tionary effects of climate risk across member states. Furthermore, the European 
Central Bank could improve transmission effectiveness by greening its collateral 
frameworks, offering preferential treatment to securities from climate-resilient sec-
tors in its refinancing operations.

Although our analysis focuses on the US and the Euro area, the identified mech-
anisms (the transmission of climate-related and economic policy uncertainty to 
inflation components) could plausibly extend to other advanced economies with 
comparable institutional features. Countries such as Canada, the UK, or Japan share 
important structural commonalities: inflation-targeting central banks, open econo-
mies with significant exposure to global energy and food markets, and high media 
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responsiveness that underpins the construction of uncertainty indices. These similari-
ties suggest that comparable dynamics may emerge in the presence of uncertainty 
shocks. However, this extension is less likely in economies with weaker institutional 
frameworks, limited central bank independence, or low media penetration—such as 
some Eastern European or Latin American countries—where uncertainty may trans-
mit through different, often less transparent, channels. Thus, while generalization 
could be possible within a certain institutional and economic context, caution is war-
ranted when extrapolating to structurally dissimilar settings.

Importantly, by disaggregating inflation into its key components and applying a 
structural framework across two institutional regimes, this paper identifies that head-
line inflation responses can mask critical heterogeneity across food, energy, and core 
categories. Prior studies focusing on aggregate inflation often overlook these diver-
gent channels, especially when climate and policy uncertainty affect components 
differently in economies with distinct fiscal-monetary architectures. This structural 
insight—e.g., the resilience of Eurozone food inflation versus the vulnerability of US 
food inflation to climate shocks—is especially relevant for policymakers designing 
targeted inflation stabilization measures.

However, as we already discussed in Table 1, we have compared two different 
measures of climate risk; future studies could seek to develop a Climate Policy 
Uncertainty (CPU) index for the euro area along the lines of Gavriilidis (2021) and 
subsequent studies such as Di Tommaso et al. (2024). In addition, the literature could 
directly study the influence of uncertainties in the context of the interaction between 
fiscal and monetary policies by including several variables, such as the ratio of gov-
ernment spending to GDP and the primary account balance, which are commonly 
used proxies in the fiscal policy literature, and interbank rates, which basically rep-
resent monetary policy.

Appendix

See Figs. 4, 5, 6. 
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Fig. 4  Euro area timeseries used
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Fig. 5  US timeseries used
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