A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Kalantzis, Fotios; Revoltella, Debora; Gatti, Matteo

Working Paper

How do energy prices and uncertainty affect climate

investment by European firms?

EIB Working Papers, No. 2025/05

Provided in Cooperation with:
European Investment Bank (EIB), Luxembourg

Suggested Citation: Kalantzis, Fotios; Revoltella, Debora; Gatti, Matteo (2025) : How do energy prices
and uncertainty affect climate investment by European firms?, EIB Working Papers, No. 2025/05,
ISBN 978-92-861-5949-7, European Investment Bank (EIB), Luxembourg,

https://doi.org/10.2867/6802730

This Version is available at:
https://hdl.handle.net/10419/319634

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.2867/6802730%0A
https://hdl.handle.net/10419/319634
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

HOW DO ENERGY PRICES
AND UNCERTAINTY AFFECT
CLIMATE INVESTMENT BY
EUROPEAN FIRMS?







HOW DO ENERGY PRICES
AND UNCERTAINTY AFFECT
CLIMATE INVESTMENT BY
EUROPEAN FIRMS?

ro n
Investment Bank



How do energy prices and uncertainty affect climate investment by European firms?
© European Investment Bank, 2025.

EIB Working Paper 2025/05
June 2025

All rights reserved.
All questions on rights and licensing should be addressed to publications@eib.org.

European Investment Bank
98-100, boulevard Konrad Adenauer
L-2950 Luxembourg

This is a publication of the EIB Economics Department.
economics@eib.org
www.eib.org/economics

About the Economics Department

The mission of the EIB Economics Department is to provide economic analyses and studies to support the Bank in its operations and in
the definition of its positioning, strategy and policy. The department and its team of economists is headed by Debora Revoltella, director
of economics.

Disclaimer

The views expressed in this publication are those of the authors and do not necessarily reflect the position of the European Investment
Bank. EIB working papers are designed to facilitate the timely exchange of research findings. They are not subject to standard EIB
copyediting or proofreading.

For further information on the EIB's activities, please consult our website, www.eib.org. You can also contact our Info Desk, info@eib.org.

Published by the European Investment Bank.

Printed on FSC" Paper.

pdf:  QH-01-25-017-EN-N ISBN 978-92-861-5949-7 ISSN 2599-736X  doi: 10.2867/6802730


mailto:publications%40eib.org?subject=
mailto:economics%40eib.org?subject=
https://www.eib.org/en/publications-research/economics/index.htm
https://www.eib.org/en
mailto:info%40eib.org?subject=

TABLE OF CONTENTS

U 4 o N iv
Y o134 = T N iv
JEL Classification NUMDEIS ........ciiiiiiiiiiiiiiiiiiiii e e iv
VAT e] o [ T PR R PP PRt iv
ACKNOWLEAZEIMENT ...eeiiiiiiiiiiiiiiiiiii ittt rere s sesaesaesessaesesssssessssssssssssssssssnsssssassnssnssns iv
INTRODUCGCTION ...cciutiuiiniiiuiiieietiutititetteteetetettestesestesteseesastastessssastessessssassassesassassassesasse 1
LITERATURE REVIEW......uuiuiiiiiiiiiiiiieiiiieieiiiieieieiireteiiteceieetesacstesscsssesecsssssessssssesscsssesanes 2
D I S RS 4
EMPIRICAL STRATEGY ...uuuiuiiuieuiniuiinieieiiateeieietieceesestesteseesestaseessssastessessssassassessssassassesasse 6
RESULTS ...ttt tettecetettaceeceetestestessssastesessastastessssastassessssassassesassassassesasse 6
HETEROGENEITY ..uuuiiuiiiiiiiiiiiiiiiiiiiiiietieiiieietteteetettesteseesestastesessastessessssassassessssassassesanse 7
CONCLUSIONS AND POLICY IMPLICATIONS......ccceieiiuiiiiiaiieiiiereieceeserareceesssaseseessnses 9
REFERENGCES.......cuiuiuiiiiiiiiiiiiiieiiiiieietitetetetteceeresteseesestastaseesassastessesassassassesassasseses 1
0 2 =1 ) 13
FIBUIES ittt et e see st se st st saeseesasssessssssssnssssssssnsssssassnssnssassnssnssnssanss 13

LI o1 (=T SN 13



Authors

Fotios Kalantzis
European Investment Bank, f.kalantzis@eib.org

Debora Revoltella
European Investment Bank, d.revoltella@eib.org

Matteo Gatti
European Investment Bank, m.gatti@eib.org

Abstract

Leveraging data from the European Investment Survey (EIBIS) spanning 2019-2022, encompassing the pandemic
crisis and the 2022 energy price shocks, our study investigates how uncertainty influence firms' climate action
investment decisions in Europe at a time of one of the largest energy shocks in recent history. Our results offer
insights into firms' investment behaviors across various dimensions including country, sector, and firm size. We
find that increasing energy prices drove European firms to invest in both energy efficiency and climate action
investments to maintain competitiveness, albeit with a more pronounced effect on the former. By contrast,
uncertainty deters firms from investing in climate action and reaching their potential, making them prioritize
short-term challenges over long-term climate concerns. Additionally, we observe that firm characteristics,
notably energy intensity, play a significant role in shaping investment decisions, with firms operating in energy-
intensive sectors demonstrating a greater likelihood to invest in climate action regardless of uncertainty levels.
Our results reveal the challenges and trade-offs that firms face when investing in climate action under
uncertainty and high energy prices and emphasize the need for consistent and supportive policies to foster a
green transition.
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INTRODUCTION

The 2022 energy shock, triggered by the Russian invasion of Ukraine and by the aftermath of the COVID-19
pandemic, exposed the European Union’s (EU) to substantial vulnerabilities in energy sourcing. The resulting
increase in energy prices, coupled with rising levels of geopolitical uncertainty, had an impact on firm’s incentives
to invest in climate, ultimately affecting EU’s ambitious goal of achieving climate neutrality by 2050. How did
firms respond to rising uncertainty and high energy prices? Did firms act according to a long-term climate vision,
or do they respond to short-term energy challenges? We answer these questions by relying on data from the
European Investment Survey (EIBIS), a yearly survey from the European Investment Bank (EIB) on investment
decisions and barriers to investments in Europe.

The economic literature shows that uncertainty has two effects on investment decisions. On the one hand,
uncertainty makes firms wait for more information before investing, especially if they can adjust or reverse their
decisions later (Dixit and Pindyck, 1994). Uncertainty also makes firms less responsive to demand and more
cautious (Bloom et al., 2007). Many studies have confirmed the negative impact of uncertainty on investment
dynamics, as firms’ response to demand shock is smaller in the presence of uncertainty (Bloom et al., 2007;
Kemfert et al., 2020). On the other hand, uncertainty can also have a positive effect on investment as it creates
more opportunities for profitable projects and innovation (Dixit and Pindyck, 1994). The effect of uncertainty
depends on how irreversible and profitable the investment is. The empirical evidence on the effect of uncertainty
on green investment is mixed, with some studies finding a negative effect and others finding a positive or
insignificant effect (Kemfert et al., 2020).

Similarly, energy price shocks can have both positive and negative effects on climate investment decisions
depending on their type and duration. On the one hand, higher energy prices can increase firms’ engagement in
climate action, as they seek to improve their competitiveness and reduce their dependence on fossil fuels. Higher
energy prices can also create incentives for innovation and deployment of clean energy technologies, as they
increase the profitability and attractiveness of green investment. On the other hand, higher energy prices can
also reduce firms’ investment in climate action, especially in the short run, as they squeeze firms’ cash flows and
profitability, and induce them to switch to cheaper but more carbon-intensive fuels. Higher energy prices can
also create uncertainty and volatility in energy markets, which can deter long-term investment in low-carbon
projects. Moreover, higher energy prices can affect consumers’ welfare and demand, which can have indirect
effects on firms’ investment decisions. Thus, the net effect of energy prices on green investment depends on
various factors, such as the source and persistence of the price shocks, the availability and cost of alternative
energy sources, the degree of substitution and complementarity between energy and capital, and the policy and
regulatory environment.

Our study contributes to the literature by examining the dual role of uncertainty and energy prices on firms’
investment in climate action in Europe. While previous studies have analyzed the effects of uncertainty or energy
prices separately, there are limited studies that have considered their joint effects and interactions. This is
important because uncertainty and high energy prices are often correlated at time of shocks and can have
different impacts on different types of investment, such as conventional or green investment. In addition, to the
best of our knowledge this is the first study that investigates the effects of these dual challenges on the adoption
of short-run and long-run climate action strategies.

We use a unique and comprehensive data set from the European Investment Survey (EIBIS) for the years 2019-
22, which covers the period of the pandemic crisis and the energy shock. This database allows us to capture the
heterogeneity and dynamics of firms’ investment behavior across countries, sectors, and size of firms, and to
identify the effects of uncertainty and energy prices on investment in energy-efficiency and climate action. To
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explore the heterogeneity of our results, we matched the EIBIS data with the sectorial energy intensity based on
the total technical coefficient variable defined as the input required by energy sectors (oil, and electricity and
gas) to produce one unit of output based on input-output tables (OECD, 2021).

The main findings of our study are as follows. First, we find that firms in Europe were engaging in climate action
to maintain their competitiveness at times of high energy price. We show that higher energy prices have a
positive and similar effect on firms’ investment in climate action and in energy efficiency. Evidence from the 2022
wave of EIBIS showed that the energy price shock was particularly strong for EU firms, as 70% of them
experienced an increase in energy cost greater than 25%, compared to 30% of firms in the US. As a result, energy
efficiency was the first short term measure implemented by firms to contain energy costs overall. The energy
shock had a somehow less pronounced effect in terms of accelerating firms’ investment in climate action, a
measure which includes different forms of climate change mitigation and adaptation investment.

Second, we find that the uncertainty remains a fundamental challenge to firms’ investment decisions, hindering
them from reaching their potential in climate action. We show that growing uncertainty has a negative effect on
firms’ investment decisions, especially in climate action compared to energy efficiency investments. This
indicates that firms facing more uncertainty focus on short-term challenges, like the energy shock, rather than
long-term ones, like the climate emergency. Third, we find that firms’ characteristics and in particular the
importance of energy input in the production function, as reflected by their energy intensity, play a key role in
the willingness of firms to invest in climate action. We show that firms that operate in high energy-intensive
sectors, are more likely to invest in climate action than their counterparts regardless of the level of uncertainty
perceived.

This paper is organized as follows. Section 2 provides a literature review on the role of uncertainty and energy
prices in investment decisions, with a focus on climate action. Section 3 describes the data and Section 4 the
methodology used in the empirical analysis. Sections 5 and 6 present the main results and discuss their
implications. Section 7 concludes and offers some policy recommendations.

LITERATURE REVIEW

Uncertainty is a key concept in economics (Galbraith, 1977), but it has no single definition in the literature (Al-
Thageb et al. 2019). It can arise from various sources, such as geopolitical events, industry-specific shocks, firm-
specific news, or policy changes. One type of uncertainty is economic uncertainty, which refers to unexpected
changes that affect the economic ecosystem and the performance of corporations. These changes can be related
to fiscal, regulatory, or monetary policies, or any other government policies. Economic uncertainty can cause
market volatility and unpredictability (Abel, 1983). Another type of uncertainty is policy uncertainty, which is the
economic risk associated with unclear future government policies and regulatory frameworks. Policy uncertainty
can discourage spending and investment by businesses and individuals, as they face market uncertainty. Baker
et al. (2016) argue that policy uncertainty increased after the 2008 global financial crisis and delayed the recovery
from the recession. Uncertainty can have both short-term and long-term impacts, depending on the nature and
duration of the factors that cause it. For example, factors such as regulatory policies can affect uncertainty in the
short and long terms, while variations in energy prices can have only a short-term effect. Therefore, the time
horizon is a key factor in understanding the impact of uncertainty. The most challenging task for researchers is
to find ways to measure it, especially in relation to economic policies. Several proxies or indicators have been
developed to monitor uncertainty and capture its trends and fluctuations. Most of the researchers used news-
based index of uncertainty (Al-Thageb et al. 2019 present a list of these studies), which motivated Baker et al.
(2016) to develop a proxy index for economic policy uncertainty that is widely used in recent studies to
investigate the effect of uncertainty on corporations. By contrast, we rely on EIBIS in which firms report their
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own subjective expectations of uncertainty about the future. This allows us to avoid measurement problems
often encountered in the literature, as indicated by Fuss and Vermeulen (2004). Overall, the existing literature
shows that when uncertainty is high, borrowing money becomes more expensive and firms act more cautiously.
They spend less on new projects (Gulen and lon, 2015), may cancel or delay projects to avoid future risks
depending on the size of the firm (Kang, Lee, & Ratti, 2014), industry, and country (Boutchkova et al., 2012) and
development level i.e., in emerging markets credit constraints become more pronounced (Carriere-Swallow &
Cespedes, 2013). These negative effects could be mitigated when firms depend on internal financing (Wang,
Chen, and Huang 2014). However, these behaviors vary depending on the situation (Gupta et al., 2018; Hassan
et al., 2018; Istiak & Alam, 2019).

Regarding the role of energy prices in investment look, there is extensive literature but most of them focus on
the overall economy or the financial markets, not on individual firms. Only a few studies have examined this
relationship at the firm level. For example, Uri (1980) found that energy prices significantly influence the
investment decisions of energy-intensive industries in the US, such as chemicals and paper, with a lag of one to
two years. Lee and Ni (2002) showed that oil price shocks reduce both the demand and supply of various
industries in the US, but not consistently across different sectors. They also found no link between the output
response and the energy intensity of industries. Jimenez-Rodriguez (2008) analyzed how oil price shocks affect
the output of different manufacturing industries in six industrialized countries. He found that the effects vary
across countries and industries, depending on their structure and composition. Kilian (2008) found no significant
effect of energy prices on non-residential investment in the US using a bivariate VAR model with quarterly data
from 1970 to 2006. Fukunaga et al. (2009) decomposed oil price changes into supply and demand shocks and
estimated their effects on industry-level production and prices in the US and Japan using identified VAR models
with monthly data from 1973 to 2008. They found that the effects depend on the oil intensity and export
orientation of each industry and country. Henriques and Sadorsky (2011) analyzed the impact of oil price volatility
on strategic investments in the US using a linear dynamic investment model with several econometric methods.
They used a large panel of firms from 1990 to 2007 and found a U-shaped relationship between oil price volatility
and firm investment, consistent with the strategic growth options theory. Ratti et al. (2011), who estimated a
dynamic model of investment to investigate the effect of relative energy price variation on firm-level investment
in 15 European countries. They used data from 25 industries from 1991 to 2006 and found that higher relative
energy prices reduce firm investment, especially for manufacturing firms and smaller firms. Therefore, the
previous studies agree that energy price increase affects the investment decisions of firms. Nevertheless, little is
known about the role of energy prices in green investment decisions. Kalantzis and Revoltella (2019) using firm-
level information to explore this relationship showed that higher energy prices act as an economic incentive for
green investment decisions compared to conventional ones.

Our study fills a gap in the literature by being the first to examine the dual role of uncertainty and energy prices
on firms’ investment in climate action in Europe at micro (firm) level. Previous studies have only looked at the
effects of uncertainty or energy prices separately, ignoring their correlation and interactions and have focused
on investment generally without identifying their impact on green investments. This is crucial because
uncertainty and energy prices can affect conventional and green investment differently. It is, therefore,
important to understand how the pandemic crisis and the war in Ukraine, two major sources of uncertainty and
energy price shocks in Europe, affect investment in climate actions in general and those in energy efficiency
measures which could be considered the best means to cope with the increasing energy costs.
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DATA

We draw our analysis from the EIB Investment Survey (EIBIS), a panel dataset that contains survey evidence on
firms’ investment activities carried out by the EIB on a set of approximately 12,000 firms from 27 EU member
states. EIBIS was launched in 2016 and it is designed to measure firms’ investment expectations and report on
barriers or constraints to investments. The survey has a specific focus on relevant investment areas, such as the
reduction of carbon emissions, digitalization and global value chains. EIBIS’ sampling framework is based on firms
included in Orbis, a Bureau van Dijk’s database on firms’ financials, which the survey is linked to. The sampling is
stratified and ensures representativeness within firm size groups: Micro enterprises (0-9 employees), Small
enterprises 10-49, Medium enterprises 50-250 and Mid-caps 250-3000 employees. Moreover, the sample also
ensures country representativeness also across countries within the EU and across the following four different
sectors: manufacturing, services, construction, and infrastructure.

Although the survey dates to 2016, we restrict the analysis to the survey responses collected in years between
2019 and 2022, when firms were asked questions about their investment to tackle climate change risks and
specifically to improve energy efficiency. This leaves a sample of 42,856 respondents over the four-year time
frame in Europe. Our main two outcome variables are energy efficiency and climate investments. While energy
efficiency investments relate to investments reducing the amount of energy used for existing production
processes, climate investments refer instead to broader types of green investments that focus on addressing the
physical or transition risks of climate change and related regulatory policies by implementing adaptation and
mitigation measures, including energy efficiency investments. In this sense, energy efficiency investments can
be interpreted as actions to address primarily short-term challenges, such as higher energy costs, while climate
investments refer to action capturing firms’ longer-term investment plans for making their businesses more
climate resilient and less susceptible to energy transition risks.

Figure 1 — Share of EU firms investing in climate and energy efficiency

T T T T
2019 2020 2021 2022
Year

— e — Climate investments = —e— Energy efficiency investments

Source: EIBIS

Notes: Question for energy efficiency: “What proportion of the total investment in the last financial year was primarily for measures to
improve energy efficiency in your organisation?”. Question for climate investments: “have you invested in the last financial year to tackle
the impacts of weather events or to reduce carbon emissions”. Energy efficiency investments are defined as the share of firms that reported
investing more than 0% of their budget in energy efficiency improvements during the last financial year.
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We report EIBIS summary statistics on firms’ investment decision in energy efficiency and climate investments in
Erreur ! Source du renvoi introuvable.. The data shows that the share of EU firms investing in energy efficiency
and climate fluctuated from 2019 to 2022, with a general upward trend. The COVID-19 pandemic had a negative
impact on both types of investments in 2020, as the share of firms investing in energy efficiency dropped from
48% in 2019 to 38% in 2020, and the share of firms investing in climate fell from 45% in 2019 to 43% in 2020.
However, they recovered and increased in the following years, driven by the recovery of the economy, the
increased awareness of the environmental and economic benefits of climate action measures, and the availability
of incentives and subsidies for green projects. The share of firms investing in energy efficiency rose to 41% in
2021 and 52% in 2022, while the share of firms investing in climate climbed to 53% in 2021 and 56% in 2022.

Figure 2 — Share of EU firms citing uncertainty and energy costs a major obstacle

20+

T T T T
2019 2020 2021 2022
Year

— & — Uncertainty - major obstacle = —e— Energy cost - major obstacle

Source: EIBIS
Notes: Questions for the obstacles: “Thinking about your investment activities, to what extent is uncertainty or energy costs a major
obstacle?”

EIBIS also asks firms whether they perceive energy cost and uncertainty as obstacles to their investment
activities. More specifically, the survey asks firms to report whether energy costs and uncertainty about the
future constitute either major, minor, or not obstacles to firms’ investment decisions. Erreur ! Source du renvoi
introuvable.Erreur ! Source du renvoi introuvable. plots the evolution of energy costs and uncertainty as major
obstacles over time. The share of firms reporting energy costs as a major obstacle to investments doubled from
28% in 2020 to 59% in 2021 to then stabilize at around 52% in 2022 reflecting changes in the energy market and
the adoption of energy efficiency measures. Uncertainty decreased as an obstacle from 2019 to 2020 and from
2021 to 2022, reaching 39% in both years, reflecting the improvement of the economic outlook and the
adaptation of firms to the new normal. However, uncertainty increased to 46% in 2021, reflecting the resurgence
of the COVID-19 pandemic and the expectations for lower demand. Uncertainty measures from EIBIS capture
uncertainty on general economic activities. We correlate this measure with a measure of twitter economic
uncertainty (TEU) in Figure 5 in the appendix, which shows a positive relation between the two.
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EMPIRICAL STRATEGY

To study the joint effects of high energy costs and uncertainty on investments in climate and energy-efficient

technologies, we use the following logit specification:

- (1)
logit(Yicst) = a5 + ac + ap + BoeCisee + Brunciser + Bo(€Cisce X Uncigee) + B3Xiser + €iser

Where y;.s; corresponds to the outcome variable of interest capturing firms’ investments decisions. We define
Viest as either a dummy that equals one when firm i invests in energy efficiency and zero otherwise, or as a
dummy that equals one if that firm invests to tackle climate change; a; and a, capture sector and country fixed
effects, respectively.; ec;.s; is @ dummy that equals one if firm i reports high energy costs as a main obstacle to
invest, while unc;.; is a dummy that equals one if firms report uncertainty as a main investment obstacle. The
coefficient 5, captures the combined effect of high energy costs and uncertainty on the outcome variable. Finally,
X;cst is a vector of firm-level characteristics including turnover, total number of employees, total fixed assets and
a dummy variable that identifies whether the firm is an SME.

RESULTS

Table 1 reports marginal effects from equation (1), where the outcome variables are investments to tackle
climate change and investment in energy efficiency. For each outcome variable, the table reports marginal
effects for three different model specifications. In the first specification we only include sector fixed effects, in
the second we add country fixed effects and in the third we also control for year fixed effects. All three
specifications include firm-level characteristics (turnover, number of employees and total fixed assets).

Results in Table 1 show a stronger positive impact of high energy prices on energy efficiency investment
(columns 4-6) than on climate investment (columns 1-3). Intuitively transitory shocks such as high energy prices
act as a trigger for short-run investments such as energy efficiency investments in existing production processes,
while they have a smaller effect on longer-run investments that aim at tackling the risks from climate change and
its related policies. As high energy prices are interacted with the dummy variable on uncertainty in equation (1),
marginal effects depend on values of uncertainty as a major obstacle to investments. We report here the
marginal effects of high energy prices computed in the absence and in the presence of uncertainty as an obstacle
to investments. The first term represents marginal effects of high energy prices in the absence of uncertainty as
an obstacle to investments. It shows that firms reporting energy costs as a major obstacle to investments are
more likely to invest in energy efficiency than in climate. The second term reports instead marginal effects of
high energy prices in the presence of uncertainty. Results show a positive although smaller impact than in the
absence of uncertainty, suggesting a negative effect played by uncertainty on the likelihood to invest.

To understand if the difference between the two marginal effects is statistically significant, we estimate a
pairwise comparison of the different predictive margins between firms reporting high energy prices and
uncertainty as major obstacles to investments. We report the estimated results of these comparisons in Erreur !
Source du renvoi introuvable.. The first term predictive margins on green investments (columns 1-3) and energy
efficiency investments (columns 4-6) between firms reporting high energy prices as an obstacle to investments

6 | How do energy prices and uncertainty affect climate investment by European firms?



and firms not reporting energy prices as an obstacle. The positive and significant coefficient highlights that firms
reporting high energy prices as a major barrier to investments are more likely to undertake green and energy
efficiency investments. These results are robust across the three model specifications considered and
magnitudes are broadly similar to the ones reported in Table 1.

The third term shows the difference in predictive margins between firms reporting uncertainty as an additional
obstacle to investments to high energy prices and firms reporting high energy prices as an obstacle to
investments only. This difference is approximately 3-5 p.p. for climate investments, while it is not statistically
different from zero for energy efficiency investments. These results confirm that the presence of uncertainty as
a major obstacle to investments dampens firms’ incentives to invest in climate, while it does not discourage
energy efficiency investments. These results are consistent with Bloom et. al. (2007) and with the notion of
uncertainty acts as a drag to climate investments, dampening firms’ incentives for long-run investments.

HETEROGENEITY

To enrich the empirical evidence highlighted in our baseline results, we explore how the role of uncertainty varies
across sectors with different levels of energy intensity. We identify sectorial energy intensity on the total
technical coefficient variable defined as the input required by energy sectors (oil, and electricity and gas) to
produce one unit of output based on input-output tables (OECD, 2021). To ensure consistency with the EIBIS
dataset, we aggregate the input-output tables - based on their NACE two-digit codes - into 14 sectors: Energy,
Food and agriculture, Textile, Chemicals and pharmaceuticals, Electronics, Machinery, Raw materials, Trade,
Construction, Transportation, tourism and arts, IT and telecommunications, Other services, and Water supply.
This continuous variable is then normalized between 0 and 1, where 0 corresponds to sectors with low energy
intensity and 1 to sectors with the highest energy intensity. Erreur ! Source du renvoi introuvable. reports the
distribution of sectorial energy intensity, showing a distribution concentrated between 0 and 0.2. To test the role
of energy intensity empirically, we extend the interaction term in the baseline model of equation (1) into a triple
interaction:

logit(Viese) = a5 + ac + ap + BoeCisee + P1uncisee + Po(€Cisce X uncigey X els) + 2
+ﬁ3Xisct + €isct

where ei, denotes the level of energy intensity in sector s.
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Erreur ! Source du renvoi introuvable. shows how climate investments decisions (marginal effects) vary
depending on the energy intensity of the sectors and the presence of high energy prices and uncertainty. The
blue line shows that when energy costs are considered as a major obstacle, firms in more energy-intensive
sectors invest more in climate than firms in less energy-intensive sectors. However, when uncertainty is
simultaneously considered as a major obstacle (magenta line), the effect of high energy prices becomes
insignificant for all levels of energy intensity. These findings confirm the baseline results that uncertainty
discourages climate investments in the presence of high energy prices, but the degree of discouragement
depends on the energy intensity of the sector. For less energy intensive sectors, the difference between the two
marginal effects on climate investments (with uncertainty and without uncertainty) is statistically significant,
indicating that uncertainty has a stronger negative impact on climate investments. For more energy-intensive
sectors, the difference is not statistically significant, meaning that uncertainty has a weaker negative impact or
no impact at all on climate investments. These results suggest that for more energy-intensive sectors, climate
action emerges as a necessity regardless of the level of uncertainty.

0.30+

0.20+

0.10+

Marginal Effect

-0.10

010 020 030 040 050 0.60 070 0.80 0.9
Energy intensity

—— Energy costs —— Energy costs and uncertainty

Figure 3 — Marginal effects of high energy costs and uncertainty on climate investments

Notes: The graph shows marginal effects of high energy costs and the combined effects of high energy costs and uncertainty on climate
investments. The impact of high energy costs on climate investments is higher for those sectors characterized by a higher energy intensity
(the blue line is upward sloping). In addition, while the impact of high energy costs is significantly higher than the impact of the combined
effect for low levels of energy intensity, the two effects are not statistically different for high levels of energy intensity.

Erreur ! Source du renvoi introuvable. shows how energy efficiency investments’ decisions (marginal effects) vary
depending on the energy intensity. Similar to climate investments, high energy prices increase firms’ likelihood
to invest in energy efficiency for more energy-intensive sectors, as these sectors have more incentives to reduce
their energy costs. However, unlike climate investments, uncertainty does not have a significant negative impact
on energy efficiency investments’ decisions for any level of energy intensity. The marginal effects of energy cost
being a major impediment to investments are positive and similar whether uncertainty is high or low.
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Figure 4 — Marginal effects of high energy costs and uncertainty on energy efficiency investments

Notes: The graph shows marginal effects of high energy costs and the combined effects of high energy costs and uncertainty on energy
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efficiency investments. The impact of high energy costs and the combined impact of high energy costs and uncertainty on energy efficiency
investments are higher for those sectors characterized by a higher energy intensity (the blue and red lines are upward sloping). The impact
of high energy costs is not statistically different from the combined impact of high energy costs combined with uncertainty.

CONCLUSIONS AND POLICY IMPLICATIONS

In this study, we investigated how uncertainty and energy prices affect firms’ investment in climate action in
Europe. We focused on two types of investment: energy efficiency, which can help mitigate the impacts of the
2022 energy shock, and climate adaptation and mitigation, which can help address the long-term climate risks.
We used a unique and comprehensive data set from the European Investment Survey (EIBIS) for the years 2019-
22, which covers 42,856 firms across countries, sectors, and sizes. This data set allowed us to analyse the impact
of the pandemic crisis and the war in Ukraine, two major sources of uncertainty and energy price shocks in
Europe, on firms’ investment behavior.

Our study provides novel and relevant insights into the determinants and outcomes of firms’ investment in
climate action in Europe, in the context of uncertainty and energy price shocks, and can have implications for
various stakeholders. For instance, increasing energy prices can be an effective instrument to stimulate firms’
investment in climate action, as they create incentives for firms to reduce their energy costs and emissions.
However, uncertainty can have negative effects on firms’ investment decisions, especially in the long-run climate
action strategies. Therefore, policies should aim to reduce uncertainty and increase transparency and
predictability in the policy environment, as well as provide adequate support and incentives for firms to invest
in climate action. Moreover, policies should consider the heterogeneity and dynamics of firms’ investment
behaviour across countries, sectors and sizes, and design policies that are tailored to the specific needs and
characteristics of different types of firms.

In addition, investing in climate action can be a profitable and competitive strategy for firms in Europe, as it can
improve their energy cost competitiveness. However, firms should also be aware of the challenges and risks
associated with uncertainty and energy price shocks and adopt flexible and resilient strategies to cope with them.
Moreover, firms should consider the role of their characteristics and climate awareness in shaping their
investment decisions, and foster a long-term orientation, a high degree of innovation, a strong corporate social
responsibility, and a high level of environmental concern within their organizations.
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Future research could extend our analysis by using more granular data on firms’ investment decisions, including
the type, amount, and timing of investments, while also exploring the channels through which uncertainty and
energy prices influence investment behavior—such as expectations, financing constraints, market conditions,
and regulatory changes at a sector-specific or investment-related level. From a policy perspective, it would be
valuable to examine the long-term effects of sustained high energy prices on firms’ investment decisions,
particularly whether firms that report energy prices as a major obstacle in consecutive years respond differently
compared to those facing temporary shocks. Understanding these dynamics could provide crucial insights for
designing policies that mitigate prolonged energy price pressures on investment and competitiveness.
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APPENDIX

Figures

Figure 5 — Uncertainty in EIBIS and Twitter Economic Uncertaitny
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Notes: The graph shows a positive correlation between uncertainty measured in EIBIS and a measure of twitter economic uncertainty (TEU)
between 2015 and 2021. While years between 2016 and 2018 have been characterized by low levels of TEU, 2019 and 2020 where years
with larger uncertainty The graph suggests uncertainty measured in EIBIS represents indeed a good proxy of economic uncertainty.

Tables

Table 1 - Predictive margins of high energy prices

(1 2) (3) 4) (5) (6)
Invest in Invest in Invest in Invest in EE Invest in EE Invest in EE
climate climate climate
Energy costs 0.060*** 0.093*** 0.052*** 0.075*** 0.088*** 0.091***
(0.005) (0.005) (0.006) (0.005) (0.005) (0.006)
Uncertainty -0.050*** -0.024*** -0.015*** -0.017*** -0.000 -0.000
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
Energy costs x Uncertainty -0.013 -0.023** -0.022** -0.013 -0.018* -0.014
(0.010) (0.011) (0.011) (0.010) (0.007) (0.010)
Observations 42,856 42,856 42,856 42,856 42,856 42,856
R? 0.04 0.09 0.10 0.06 0.07 0.08
Sector FE Yes No Yes Yes No Yes
Country FE No Yes Yes No Yes Yes
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Year FE No No Yes No No Yes

Controls Yes Yes Yes Yes Yes Yes

Notes: The table reports estimation results from equation (1). It includes predictive margins for the following dependent variables: climate
investments (columns 1-3) and energy efficiency investments (columns 4 - 6). Columns (1) and (4) include sector fixed-effects, columns (2)
and (5) include country fixed-effects, while columns (3) and (6) are the baseline regression and include country, sector and year fixed effects.
The table also includes the number of observations. Standard errors, clustered at the firm level, are noted in parentheses: * p<0.10, **
p<0.05, *** p<0.01.

Table 2 - Point estimates — results from the Logit

(1 (2) 3) (4) (5) (6)

Invest in Invest in Invest in Invest in EE Invest in EE Invest in EE
climate climate climate
Energy costs 0.274%** 0.43*** 0.264%** 0.352%** 0.423%** 0.429%**
(0.031) (0.032) (0.033) (0.031) (0.032.) (0.033)
Uncertainty -0.199%** -0.070** -0.030 -0.056** 0.029 0.024
(0.028) (0.030) (0.030) (0.029) (0.029) (0.030)
Energy costs X Uncertainty -0.041 -0.089** -0.091%** -0.049 -0.079* -0.063
(0.044) (0.045) (0.045) (0.044) (0.045) (0.045)
Observations 42,856 42,856 42,856 42,856 42,856 42,856
Sector FE Yes No Yes Yes No Yes
Country FE No Yes Yes No Yes Yes
Year FE No No Yes No No Yes

Notes: The table reports estimation results of equation (1). It includes logit point estimates for the following dependent variables: climate
investments (columns 1-3) and energy efficiency investments (columns 4 - 6). Columns (1) and (4) include sector fixed-effects, columns (2)
and (5) include country fixed-effects, while columns (3) and (6) are the baseline regression and include country, sector and year fixed effects.
The table also includes the number of observations. Standard errors, clustered at the firm level, are noted in parentheses: * p<0.10, **
p<0.05, *** p<0.01.
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