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Energy security and economic stability: The role of
inflation and war

HIGHLIGHTS
We investigate the impact of energy security risk (ESR) on economic stability.
Our results reveal that ESR significantly reduces GDP growth rate (GDPG).
This negative effect is mainly attributed to countries with preexisting low GDPG.
Country-level institutional quality moderates this effect.

The damaging impact of ESR worsens during years of high in'lation and war threats.



Energy security and economic stability: The role of
inflation and war

ABSTRACT

This paper investigates the impact of energy security risk (ESR) on economic stability. Using multiple
global datasets, we provide empirical evidence from an unbalanced panel of 68 countries spanning
over a period from 1980 to 2021. Our results indicate that high ESR reduces GDP growth rate (GDPG)
from a global perspective. In robustness tests, this effect remains valid across several specifications
based on non-U.S. samples, national income-level, alternative measure of economic stability, and a
set of endogeneity tests based on propensity score matching estim~tion. Countries with pre-existing
low GDPG mainly suffer from heightened energy insecurity. Numeru.- country-specific institutional
quality estimates. Finally, the damaging impact of ESR worse'is u 'ring years of high inflation,
geopolitical risk and acts, as well as of escalated war th:~a... We encourage international
collaborations to develop a more sustainable energy system \ ‘hick enhances the security of energy
supply and the stability of economy.

Keywords: Energy security; Economic stability; Inflation; ~ar; GDP growth; Keynesian economic
theory.

JEL classification: E31, H56, 040, Q40, Q43.



1. Introduction

Energy is an essential element for economic stability, the backbone of nations, and a power source
for economies. Thus, ensuring energy security is one of the most critical goals for countries seeking
sustainable economic development (Ang et al.,, 2015; Bahgat, 2006; Le and Nguyen, 2019). The
concept of energy security refers to the ability of an economy to guarantee the supply of energy in a
sustainable and timely manner at an affordable price without adversely affecting its economic
performance (Bielecki, 2002; Bompard et al., 2017; Loschel et al., 2010). Furthermore, many studies
have identified energy security as one of the most critical indicators of an economy's stability (e.g.,
Fang et al., 2018; Khudaykulova et al., 2022; Prohorovs, 2022). The recent Russian-Ukrainian conflict
has affected energy production and supply, resulting in unprecedented increases in energy prices,
especially in Europe. In addition to a large number of people having been displaced, the military
conflict has also created hyperinflation, which has contributed .- a high level of interpersonal
violence and an increase in the cost of living. Therefore, we are mc:*va.ad to bring new theoretical
and empirical evidence to study the nexus between energy securi. ' ric< and economic stability in an
era of surging inflation and wartime effects from a global pers»ective. In our study, economic
stability is defined as people having access to the services 2+ d resources essential to living a healthy
life in good and bad times (e.g., financial resources, quali.y “2od and housing, and employment that
provides a living wage). We employ GDP growth as a me. <1 e of economic stability, as it reflects a
country's overall economic performance and is generall, associated with the availability of essential
services and resources (Cherp et al., 2016; Eggol 7nc Khan, 2014; Khudaykulov and Obrenovid,
2022; Le and Nguyen, 2019). Although GDP grow: " may not capture every aspect of our definition, a
steady and positive GDP growth typica'y iidicates increased productivity, investment, and
consumption, which collectively contribute 1. improved living conditions, more job opportunities,
and higher wages. These factors ultim.*ely support the economic stability experienced by the
general population. Our study applies ~>vnusian economic theory and examines the moderating
effects of inflation and war on the relati 'n< hip between energy security and economic stability from
a global perspective.

The recent volatility of world er arg ' markets and prices as a result of multiple crises (e.g., COVID-19,
the Russian invasion of Ukrai. =, ard hyperinflation) has caused macroeconomic and fiscal instability.
In addition to major energ'. ex,>orting countries (e.g., Saudi Arabia, the UAE, and Russia), fluctuations
in the energy markets .“feL* ~conomies that are highly dependent on energy imports (e.g., the EU,
China, the US, and India) There is a particular relevance of geopolitical events and inflation
associated with energy insecurity to energy-exporting countries that intend to use energy deliveries
to further their political objectives (Nasir, 2021; Soliman and Nasir, 2019; Zhang et al., 2023). Energy
security is also a concern for developing countries. For example, they continue to be dependent on
foreign technical expertise for a variety of reasons, including the inability to adapt imported energy
technologies to suit their local demand. Additionally, power stations, pipelines, refineries, and
transmission lines can be targeted easily in civil wars, domestic uprisings, and international conflicts.
For example, during the Ukraine war, Nord Stream gas pipeline explosions and Zaporizhzhia nuclear
power plant attacks have disrupted energy supplies to Europe (Meredith, 2022; Kirby, 2022).
Increasing commaodity, energy, and food prices have led to inflation reaching a historical high due to
an uncertain economic climate and rising operating costs. Consequently, there is a concern about
the economic stability.

There are two main contributions we are striving to make with our study. First, we make a significant
contribute to the existing body of knowledge by examining the relationship between energy security



and economic stability in a global context, while taking into account the influence of inflation and
geopolitical risks (e.g., war effects). For example, there is a stream of literature examining the
relationships between oil price shocks, energy consumption, and economic growth (e.g., Alam and
Murad, 2020; Bhattacharya et al., 2016; Can and Korkmaz, 2019; Tang et al., 2023). There is also a
stream of literature that examines these relationships within specific countries (see Dodo, 2018;
Fang, 2018; Gasparatos and Gadda, 2009; Isreal Akingba et al., 2018; lyke, 2015). However, these
studies primarily concentrate on the implications for stock markets and return on investment, often
overlooking the intricate interplay between energy security, economic stability, inflation, and war
effects. Energy security is crucial to economic stability, as it ensures a reliable and sustainable supply
of energy to support economic growth and development (Metcalf, 2014; Umbach, 2010; Wang and
Liao, 2022). A lack of energy security can lead to supply disruptions, price volatility, and increased
dependence on external sources, all of which can negatively impact economic stability. By examining
the nexus between energy security and economic stability, our stu iy sheds light on the importance
of maintaining a secure energy supply in the face of potential tni~ats and challenges, such as
inflation and geopolitical risks. Furthermore, while existing resec ch | rovides valuable insights into
how businesses are affected by uncontrollable external fu..nrs (e.g., technological changes,
competitions, political factors, and economic conditions), oty _*tud, delves deeper into the complex
relationship between energy security and economic stability, ~ffering new theoretical and empirical
evidence on how surging inflation and wars influence tk': crii'cal interdependence. By doing so, our
research highlights the need for policymakers and stakeb sluc s to carefully consider the implications
of energy security for overall economic stability, p7(v-.ularly in light of the increasing prevalence of
geopolitical risks and macroeconomic challenges.

Second, drawing from a global sample of d-.ta, ve are the first study to provide empirical evidence
of the interactive effects of inflation and geop.litical risks (war effects) on the relationship between
energy security and economic stability. . *any public and policy concerns have been raised by the
current geopolitical landscape and infl7 cv ~ary pressures. While energy security undoubtedly plays a
crucial role in maintaining economic s-aljility, the literature has yet to extensively examine its
relationship with inflation and geoj; litical risks (e.g., wars, economic policy uncertainty, and political
instability), particularly through ~uantitative approaches. In fact, most research on the energy
security index uses qualitative . nproaches (e.g., Sovacool, 2012; Zhang et al., 2021) or offers
conceptual discussions on s'*~h ~ationships (e.g., Bielecki, 2002; Khudaykulov et al., 2022; Sovacool
and Mukherjee, 2011) A thot gh many studies have examined the relationship between energy
security and economic g, “wth using empirical data (e.g., Balitskiy et al., 2014; Gasparatos and
Gadda, 2009; Mahmooc and Ayaz, 2018, Le and Nguyen, 2019), our study uniquely applies
Keynesian economic theory to examine the energy security-economic stability relationship from a
global perspective, focusing on the critical influences of inflation and geopolitical risks such as wars.
Through this approach, our study provides empirical evidence that can help policymakers and
stakeholders gain a deeper understanding of these dynamics, facilitating the development of well-
informed strategies to mitigate their negative effects.

Using multiple global datasets, we provide empirical evidence from an unbalanced panel of 68
countries spanning over a period from 1980 to 2021. In our study, we mainly use five different
datasets: country-level macroeconomic indicators and institutional quality estimates, country-
specific energy security risk indices, global economic policy uncertainty index of Davis (2016), and
overall and category-wise geopolitical risk indices introduced by Caldara and lacoviello (2022). We
apply fixed-effects ordinary least squares (OLS) regressions for our baseline multivariate analyses.
For robustness, we employ several empirical specifications using non-U.S. samples, excluding
countries from different income groups, alternative measure of economic stability, additional



control variables, and propensity score matching (PSM) estimation to address potential endogeneity.
Furthermore, we conduct a set of separate models to obtain any potential worsening or moderating
effects of inflation, geopolitical uncertainty, and wars, as well as of country-level institutional quality
measures.

Based on our results, in countries with high levels of energy security risk, the growth in gross
domestic product is reduced. This effect remains resilient across several specifications based on a
non-U.S. sample, national income-level, alternative measures of economic stability, and a set of
endogeneity tests based on PSM regressions. Moreover, the detrimental effect is mainly attributed
to the countries with pre-existing levels of low GDP growth. Further analyses reveal that this
relationship is moderated by a range of country-specific institutional quality estimates, such as
governance effectiveness, regulatory quality, rule of law, voice and accountability, control of
corruption, and political stability and absence of violence. Additionally, the damaging effects of ESR
are exacerbated in times of high inflation and geopolitical uncertairn es, as well as of escalating war
threats.

The remainder of this study is organized as follows. Section 2 .is.'isses the literature related to the
relationship between energy security and economic stability, a. w:Il as how inflation and wars may
affect this relationship. In Section 3, the methodology, ha.-~line model, data, and variables are
presented. In section 4, the empirical results are prese.ted ind discussed. In section 5, the study
concludes with policy implications and suggestions for fu”.ure ~esearch.

2. Theory and hypothesis development

2.1 Theoretical underpinning

In accordance with Keynesian econom’c “enry, high oil prices increase transportation costs, which
in turn worsen inflation by causing ~ust~riers to pay a higher-end price for all services and goods
due to high production costs and Ic v reai wages (Aksakal, 2019; Mallik and Chowdhury, 2022; Qin et
al.,, 2020; Perry and Cline, 201€¢, Heice, labour power decreases, and a negative relationship is
formed between oil prices and ec ~nomic stability (Tarig and Ahmad, 2021; Wesseh Jr and Lin 2018).
On the other hand, a p-~<iti.~ relationship is formed between the cost of living and the
unemployment ratio (Mo seni and Jouzaryan, 2016; Qiang et al., 2019; Victor et al., 2021). Black
swan events (e.g., public ~ealth emergencies of international concern, military conflicts, wars, or
humanitarian crises) may .iso trigger supply chain disruptions, resulting in an increase in oil prices
and alternative fuels as well as oil product prices (Khudaykulova et al., 2022; Prohorovs, 2022). As a
result, companies or countries have to reduce energy consumption or increase production costs,
negatively affecting economic stability and productivity.

It was Hamilton (1983) who provided the first evidence that the rise in oil prices could adversely
affect macroeconomic efficiency (e.g., high inflation and high production costs in wages and raw
materials). Bernanke's (1983) theoretical study shows that companies postpone their investments
when they become aware of fluctuations in oil prices and low levels of oil production (Gillespie,
2022; Qiang et al., 2019). According to Ferderer (1996), economic instability caused by a lack of
energy security may lead to lower investment demand, which is why energy price is negatively
correlated with productivity but positively correlated with inflation (Garratt and Petrella, 2022;
Rehman et al.,, 2019; Talha et al.,, 2021). Inflation and energy prices may be worsened by
uncertainties. For example, the immediate consequences of geopolitical conflicts (e.g., World War I,
the invasion of Ukraine, and the Saudi-Yemen conflict) are high inflation, low economic stability, and



frequent disruptions of supply chains caused by rising costs and scarcity of raw materials,
commodities, energy, operations, and transportation (Qin et al., 2020). There is no doubt that
inflation is one of the major future risks facing economies and businesses (Hamilton, 1983; Dodo,
2018; Isreal Akingba, et al., 2018).

An additional transmission channel for oil price shocks to the macroeconomy is wealth shifting from
oil-importing to oil-exporting economies (Nasir, 2021; Qiang et al., 2019; Wesseh Jr and Lin, 2018).
Increasing oil prices can be regarded as a tax imposed on oil-consuming economies by oil-exporting
economies, which ultimately diminishes their domestic energy needs or forces them to seek
alternative sources of energy and energy products (e.g., renewable energies, renovates
infrastructure, low carbon heating systems) (Bhattacharya et al., 2016; Can and Korkmaz, 2019; Zeb
et al., 2014). Accordingly, the decline in demand for traditional energy sources (i.e., oil and gas) will
result in lower corporate earnings, which in turn will lead to a higher unemployment rate and a
lower GDP growth rate (Cherp et al., 2016). Nevertheless, the highe inflation rate could be further
reinforced by the cost of renewable energies or new energy systr.o.. luerefore, as long as we rely
on energy sources (both traditional and renewable energy sou “es’, the cost of energy will rise
(Sweidan, 2021). Particularly, wars can worsen the divergence of e 1ergy sources that causes energy
prices to rise as well as increasing commodity prices, p.‘tting pressure on global demand. For
example, in the wake of the recent military attack on uk.~ine, there has been a redundancy of
energy supply from Russia to the UK, US, and EU. Consu. ~2.s pay higher energy import costs as a
result of market forces. Hence, governments are 'rged to provide a supply of energy that is
sustainable and affordable for the public.

Expanding on Hamilton's (1983) findings, Ki'.ar, (2u"9) introduced a distinction between oil supply
shocks, aggregate demand shocks, and oil-s, =7.ific demand shocks to explain the impact of oil price
shocks on macroeconomic variables. This framework emphasizes that different types of oil price
shocks can have varying effects on ernnc mic stability. For instance, oil-specific demand shocks
driven by changes in global real econoriic activity can cause a positive co-movement between oil
prices and economic variables, whi'e ¢! supply shocks may lead to stagflation (higher inflation and
lower output). In the context of cnergy security, the role of energy diversification has been
increasingly emphasized in the *tei. ture (Bhattacharya et al., 2016; Cherp et al., 2016; Sovacool and
Mukherjee, 2011). The undelviny idea is that a diversified energy portfolio can help countries
mitigate the adverse effec.s 0. oil price fluctuations on economic stability. In this regard, the role of
renewable energy sou.c. < 1. zromoting energy security and reducing the vulnerability of economies
to oil price shocks has been highlighted by numerous studies (Apergis and Payne, 2014; Zhang et al.,
2021). Furthermore, the literature on the relationship between energy security and economic
stability has also highlighted the role of energy efficiency improvements (Prado et al.,, 2016;
Sovacool, 2011; Sweidan, 2021). By reducing energy consumption per unit of output, energy
efficiency measures can help countries lessen their dependence on imported energy sources and,
consequently, their vulnerability to oil price fluctuations.

Other studies have suggested (e.g., Jungherr et al., 2022; Prohorovs, 2022) that monetary policy
initiatives can explain the effects of energy security on economic stability. When oil prices are high,
central banks may raise interest rates to achieve price stability and slow down inflation rates. In this
case, however, there will be a low demand for energy sources, since fewer goods and services will be
produced, leading to fewer job opportunities. War effects will worsen the situation. Alternatively,
central banks could lower interest rates to compensate for losses in real GDP in order to stabilise
productivity. Therefore, inflation may continue to rise (Aksakal, 2019; Perry and Cline, 2016).
Consequently, the level of energy security would have a complex impact on economic stability.



As a result, most macroeconomic theories (i.e., Keynesian economic theory) and related studies
(e.g., Aksakal, 2019; Perry and Cline, 2016; Prado et al., 2016; Sovacool and Mukherjee, 2011; Zhang
et al., 2021) predict that a higher level of energy security increases economic stability. As part of our
study, we apply Keynesian economic theory and examine the moderating effects of inflation and war
on the relationship between energy security and economic stability in order to extend the existing
knowledge in the literature. In doing so, we incorporate the insights from the more recent literature
on energy diversification, renewable energy, and energy efficiency.

2.2 The relationship between energy security and economic stability

There has been a considerable amount of literature examining the relationship between energy
security and economic stability. In most studies, the relationship is examined in a multivariate
framework that takes into account factors such as carbon emfi;sions, renewable technologies,
economic development, and urbanization in different research con.~xts. For example, there are
studies researching globally (Karanfil and Li, 2015; Le and Nguy 2n, . 019); Japan (Gasparatos and
Gadda, 2009); sub-Saharan African countries (Kivyiro and Armi*.c.> -ul4, Le, 2016); European Union
(EU) countries (Balitskiy et al., 2014; Fu et al., 2021); OECD ro.ntries (Gozgor et al., 2018); Vietnam
(Tang et al., 2016); Nigeria (lyke, 2015); Bulgaria (Can and kc-kmaz, 2019); and Egypt (Wesseh and
Lin, 2018).

It is critical that policymakers take into account the emyirical rindings on the nexus between energy
security and economic stability. For example, « .auinber of studies have demonstrated that
renewable or green energy consumption is positi.ely correlated with economic stability in 38 major
renewable energy-consuming countries (Bb sttar harya et al., 2016); BRICS countries (Sebri and Ben-
Salha, 2014); Balkan and Black Sea countries (-.‘am and Murad, 2020); EU countries (Umbach, 2010),
US (Sweidan, 2021), and South Asian Assc -iation for Regional Cooperation (SAARC) countries (Zeb et
al., 2014). The goal of these countries i, t. maintain economic stability by utilizing alternative energy
sources instead of primary energy <oucrs. More specifically, a study by Gasparatos and Gadda
(2009) indicates that energy secL ity niay play a significant role in Japan's long-term economic
stability, even though the Jap.-ese economy is increasingly dependent on obtaining natural
resources from developing coui.‘ries, which may affect the rate at which the economy grows.
According to Gasparatos ar~ o~ da (2009), although the price is cheaper in developing countries,
demand and supply may ot t e consistent or stable over time. Using data from 26 EU countries,
Balitskiy et al. (2014) fina .hat natural gas is one of the most crucial sources of energy among these
countries and economic otability helps maintain energy security. Mahmood and Ayaz (2018)
scrutinize the Pakistan economy and report that low energy security (e.g., an increasing supply and
demand gap of energy) halts economic development both short-term and long-term. However, the
situation may differ for countries that are large energy exporters. For instance, the economies of
countries such as Russia, Saudi Arabia, and Iran heavily depend on their energy exports, and any
decline in energy prices could adversely affect their economic stability (Jagtap et al., 2022;
Khudaykulova et al., 2022; Mohseni and Jouzaryan, 2016; Prohorovs, 2022). In such cases, energy
security is a crucial factor that ensures economic stability by stabilising the energy market and
ensuring a steady income from energy exports. Moreover, in the case of some developing countries,
energy exports may also provide a source of revenue for development, but at the same time, may
lead to resource curse and dependence on energy exports, causing volatility in their economies
(Khudaykulova et al., 2022). Therefore, the impact of energy security on economic stability may vary
depending on a country's dependence on energy exports and its ability to diversify its energy
sources.



According to several scholars (such as Bielecki, 2002; Mahmood and Ayaz, 2018; Qin et al., 2020),
future energy consumption will increase due to demographic trends, the rapid growth of Asian
countries, and the need for transportation. A growing reliance on imported oil by the major
consuming countries (e.g., Asian and OECD countries) will increase energy security concerns. The
imbalance in energy supply and demand would widen as a result. There has been an increase in the
search for alternative sources of energy (Cherp, et al., 2016; Prado Jr., et al., 2016; Zhang et al.,
2023; Tang et al., 2023) due to the fact that non-renewable or dirty energy sources (e.g., oil and gas)
will eventually run out (Cherp, et al., 2016; Sweidan, 2021). In light of this, there is a growing body of
literature concerning the possibility of achieving energy security through the diversification of fuel
sources. Renewable energy (e.g., hydroelectricity, geothermal energy, solar power, and wind power)
could be a fair market opportunity if traditional energy sources are unavailable. This is a key
technology to balance supply and demand issues in economies. According to Cherp et al. (2016),
climate policies make energy trade, energy supply, and energy m’« less reliant on fossil resources
and GDP growth, hence making them more predictable and stable.

As a result of a variety of factors, such as the rapid econor i~ rebound following COVID-19,
geopolitical risks, and Russia's invasion of Ukraine, energy riark. ts have tightened in 2021. This
resulted in the oil price reaching its highest level since 20C*'. Iniiation has been high, families have
been pushed into poverty, and factories have been forcr.a .~ curtail their production or close their
doors due to high energy prices and high import bills. Thu. = healthy lifestyle is hampered by a lack
of access to essential resources. Because of sluscisa economic growth and instability, some
countries are heading toward severe recessions. Th.'r :fo "e, we hypothesize that:

H1: Countries with high levels of energy sec’.ciu ' ris- have lower levels of economic stability.

2.3 The age of surging inflation

BlackRock (2022) forecasts that the EJ ccuntries will spend approximately 9.1% of their GDP on
energy in 2022. This represents the iai_=st share in 40 years and is more than two times of the 4.4%
predicted in the US. For both ecno.nies, energy expenditures accounted for approximately 2% of
GDP in 2020. Global inflation.-v -essures are further exacerbated by higher commodity prices
(Garratt and Petrella, 2022). “irtt ermore, the European Central Bank estimates that energy prices
have caused half of the r:cei t increase in inflation. Bloomberg UK reports that energy costs will
reach a record high ¢r moi2 chan 13% of global GDP by 2022, as the cost of keeping the world
operating rises (Gillespie, 2! 22). There has been economic instability due to black swan events (e.g.,
wars and COVID-19), and changes in interest rates.

While the economy has begun to recover in 2021, a supply shock has slowed growth and increased
inflation. It comes to a situation when inflation expectations have reached an unsustainable level.
Due to supply concerns and the Ukraine war, energy commodity costs and food prices have surged,
with natural gas prices in Europe rising more than 500% since 2021. Low oil production in Russia has
also led to price inflation, which in turn will increase an already high inflation rate (Gillespie, 2022).
In many countries, rising inflation has led to an increase in short-term interest rates, which has
slowed economic stability and eroded consumers' purchasing power. Based on data from Iran,
Mohseni and Jouzaryan (2016) conclude that a small but positive inflation rate is economically
beneficial. However, they find that a high inflation rate adversely affects economic stability over the
long term. There have also been similar results in South Asian countries (i.e., Bangladesh, India,
Pakistan, and Sri Lanka), Mallik and Chowdhury (2001) also argue that to promote disinflation is
helpful for economic stability in these countries. In the following year, Mallik and Chowdhury (2002)



examine the relationship between real income and inflation among seven developed countries (i.e.,
Australia, Canada, Finland, New Zealand, Spain, Sweden, and the UK) by employing a vector error
correction model and cointegration analysis. They note that all of these countries use low or zero-
inflation monetary policies to maintain economic stability. In Sri Lanka, Madurapperuma (2016) finds
that inflation has had a negative impact on economic stability over the period from 1988 to 2015.

On both sides of the Atlantic, central banks are facing a dilemma due to the war in Ukraine. It is
difficult to see inflation as simply temporary and reversible in an environment where financial
conditions must be tightened quickly and intensively. Additionally, a possible slowdown in
globalization and the transition to a green economy may cause inflation to rise in the medium term.
For example, according to Lyu (2019), green economy development and pollution prevention are
both essential for controlling inflation in China despite there being a weak negative correlation
between them. It is interesting to note that many Spanish stakeholders reject the idea of a carbon
tax within the framework of climate change policies due to the ali. ady high inflation rate and the
high energy intensity of their country (Kahn et al., 2021; Levi, 2027, Zavia et al., 2020). According to
Savin et al. (2020), the main reasons for people opposing the imp.~m~ntation of the carbon tax are
distrust in politicians and the belief that the wealthy do not | ay t. eir fair share of taxes, but some
people have also raised concerns about environmental isst>s. however, governments will need to
decide how high to raise the interest rates in order to .oi. hac inflation because it may deepen a
possible short-term financial recession. In the current ecc ~2zmic climate, in which hyperinflation is
prevalent and central banks are already behind schedu.e, slowing policy tightening may accelerate
the deterioration of inflation expectations and in e.si ying stagflation even further (Demary and
Hather, 2022; Prohorovs, 2022). Central banks |~ the region are prioritizing efforts to curb price
pressures over policies that promote growt) due to high inflation. Inflation may increase
structurally, and, in the present case, its decl .= is primarily dependent on a significant reduction in
energy prices, not an increase in interest .ates. The rise to prominence of monetary policies in many
countries has been driven by a desire tw -ontrol inflation. Nevertheless, the monetary authorities
may only have a limited ability to redu. e inflation. It is also important to note that rising interest
rates increase the cost of servicing -'ebt \or both companies and governments.

The level of corporate debt h.< Loen growing globally for decades, making restrictive monetary
policy ineffective at curbing .~flat on (Prohorovs, 2022). Jungherr et al. (2022) find that long-term
debt aggravates the effec.s 0. monetary policy shocks on inflation. Therefore, central banks note
that corporate debt 1.°s :.reased since the COVID-19 pandemic, making businesses more
vulnerable to higher intere t rates, increased environmental uncertainty, or declining profits, while
banks face risks from weak corporate balance sheets. Unlike the US and Japan, few countries are
able to print money on their own. Rising interest rates and deteriorating economic stability may
threaten countries with high debt levels (e.g., Italy, Portugal, Spain, and especially Greece, with a
debt level approaching 200%).

The increase in inflation in 2021 and 2022 was primarily driven by an increase in demand, which led
to an increase in energy prices, making it more expensive for consumers to access energy resources.
This can negatively impact energy security, as it may reduce affordability and availability of energy,
particularly for the most vulnerable populations. In many existing studies (e.g., Talha et al., 2021;
Rehman, et al., 2019; Qiang et al., 2019), price and supply shocks in energy and other commodities,
as well as basic goods have been found to have a negative impact on the persistence of high
inflation. Using a dataset from 1986 to 2019, Talha et al. (2021) find that energy security (e.g.,
energy consumption and oil prices) and economic stability influence the inflation rate positively in
Malaysia. The results of Rehman et al., (2019) indicate that high inflation rates and high oil prices



likely contribute to the increase in housing prices in the US, the UK, and Canada. This increase in
housing prices can lead to a decrease in demand for housing, which in turn negatively affects energy
security, as higher energy prices and inflation put pressure on the availability and affordability of
energy resources. By utilizing a nonlinear ARDL approach, Qiang et al. (2019) demonstrate that oil
price volatility is a key source of macroeconomic fluctuations (e.g., inflation). This finding suggests
that fluctuations in inflation could have a negative impact on energy security, as higher and more
volatile energy prices may make it difficult for countries to ensure a stable and affordable energy
supply. To boost economic stability under the impact of energy shocks, Wesseh Jr and Lin (2018) use
Liberia as an example and suggest that policymakers should strive to implement inflation-reducing
policies. It is likely that a high inflation rate in the EU and many other countries will persist for
medium or long term, which will pose a serious threat to their economies and businesses, as well as
potential undermine their energy security. Thus, we hypothesize that:

H2: The relationship between energy security and economic star. ity is worsened at the age of
surging inflation.

2.4 Wartime impact

There has been a significant impact of military conflicts 7.nu *vars on global and regional economies
in the past (e.g., Kannadhasan and Das, 2020; Isreal Aki. ~La et al., 2018). Kannadhasan and Das
(2020), for instance, demonstrate that Asian emergir= s.ock markets are volatile during times of war
and terror attacks. Akingba et al. (2018) examine th » 'on 3-term effects of health capital on economic
growth in the post-Second World War period (da 2 from 1980 to 2013), and they conclude that the
war has adverse effects on health economi.s ar d economic stability. It is explained by Dodo (2018)
that multiple militarized conflicts and trade ‘vars lead African countries falling behind in their
socioeconomic development as a result ¢ bost-war effects. Dodo (2018) points out that war crimes
hinder African nations from developin; v = tasic social, and physical infrastructures and structures
that can support economic stability 2nd .'e’ elopment.

The recent Russian-Ukrainian coi flic. has disrupted financial markets, putting the improvement of
the international economy at ri-k. \.>creasing investments in security and defense, along with a new
EU energy system, make the « ~onomies of Europe most vulnerable. The institutions predict a further
1.5%-point deflation in 21,22, resulting in a 1% drop in GDP growth. Due to prolonged inflation
caused by costly comr.ic 'iticZ, the chemistry, motor, and shipping sectors are particularly vulnerable
to deflation and civil unres . European and Central Asian emerging economies are also affected by
the conflict. With the lingering effects of COVID-19, they are already facing an economic slowdown.
Because of the Russia-Ukirain war spillovers, weaker euro-area growth, monetary, resource, and
marketing rundowns, all nations expect growth expectations to decrease (Khudaykulov and
Obrenovid, 2022).

The inflationary genie likely to unleash a recession regardless of how policies are responded to
(Prohorovs, 2022). The two years of lockdowns have left countries with a shortage of energy, which
slows down business activities. Inflation accelerated as a result of these disruptions in world trade.
People are saving and spending less because life is becoming more expensive, while investment is
declining because lending rates are rising, risks are increasing, and profits are decreasing. In
response to the recession, countries develop policy initiatives. According to Victor et al. (2021), the
UK's response to the economic crisis led to an even more severe recession in the short term.
Meanwhile, policy in India aggravates the economic recession and provokes stagflation because of
the wide gap between demand and supply that results from the unemployment-inflation dynamic.



Because Russia exports the most oil and gas and, along with Ukraine, is one of the largest food
suppliers, the war, sanctions and embargo exacerbate economic instability. Small businesses and
households could only make up a small part of their losses with fiscal support as compensation for
shortfall gaps. Nevertheless, according to Rihl (2022), there is no doubt that sanctions against
Russia, regardless of how necessary or large they may be for the containment of Russia in the future,
will have adverse effects not only on Russia but also on the West, the US, and emerging markets.
Therefore, we hypothesize that:

H3: The relationship between energy security and economic stability is deteriorated during
periods of wars and escalated geopolitical tensions.

3. Data and methodology

3.1 Sample

We obtain data from numerous sources: the World Bank’s (W) W orld Development Indicators
(WDI) and Worldwide Governance Indicators (WGI), the (lob<' Energy Institute (GEl) of U.S.
Chamber of Commerce, and the Economic Policy Uncertai~ty \.U) and other indices database of
Baker, Bloom, and Davis (BBD). In particular, we collect *iic “ountry-level macroeconomic variables
from WDI. Country-wise institutional quality (1Q) estima.~< are obtained from WGI. WB offers six
different governance estimates at the country level. GlcLal and country specific ESR index scores are
collected from GEI. Finally, global economic policy 1'Ac :rtainty (GEPU) and overall and categorical
geopolitical risk (GPR) indices are obtained BBD’s vebsite." Merging all these datasets leads to a final
unbalanced panel of 68 countries spanning r ver 1 period from 1980 to 2021.

3.2 Variables and model specification

Our main dependent variable is econ>ruc stability, which is measured by a country’s GDPG. We
perceive economic stability from a r u. ~ly \nacroeconomic standpoint. A steady growth in real GDP is
considered among the best indicz to. - of the financial strength and soundness of any country, which
is why we use GDPG as the p-im.rv measure of economic stability at the country-level. A stable
growth rate in GDP indicatcs a .ountry’s strength in terms of capital investments, labor force
utilization, productivity, 2.10 ~onsumption, which ultimately reflects the economic stability and
overall wellbeing of it, ~iti.~r.. In addition, we use the natural logarithm of country-level Z-score
(LN_ZSCORE) as an alternat ve measure of economic/financial stability to confirm the robustness of
our main findings based on GDPG. Our primary explanatory variable is GEI's country-level ESR index
score, which measures the degree of energy insecurity a country is exposed to. Since these are risk
index scores, a higher (lower) score indicates a lower (higher) energy security. These scores are
constructed using historical data, government forecasts, and policies and decisions that may
positively or adversely affect a country’s overall energy security. With the least index score of 727,
the United States secures the first position among all nations, followed by New Zealand and Canada

! For more information about these indices, please visit: policyuncertainty.com. The GEPU index is introduced
by Davis (2016), whereas the overall and category-wise GPR indices have been developed by Caldara and
lacoviello (2022).

2 Although WB offers macroeconomic data for 217 countries and territories, this number is initially reduced to
193, following the list of countries recognized by the United Nations (UN). Furthermore, when we merge the
WDI/WGI data with the ESR data of GEI, this number is reduced further and comes down to 68, ensuring that
only the countries for which ESR data is available are included in our final sample.



having scores of 757 and 802, respectively. GEIl uses a total of 29 metrics classified into 8 different
categories, i.e., global fuels, fuel imports, energy expenditures, price and market volatility, energy
use intensity, electric power sector, transportation sector, and environmental. The final score is
calculated using weighted scores in each metric belonging to these eight categories. Our baseline
empirical analyses are founded upon the following specification in equation (1):

GDPG; 1 = Bo + B1*LN_ESR ¢ + B*{x + O + @; + &1 (1)

Where, GDPGI,M is the future GDP growth rate of country i in year t+1 and LN_ESR;; is the natural
logarithm of country i’s ESR index score in the current year (i.e., year t). ¢, is a vector of country-
level macroeconomic factors that should be taken into account to isolate the true effect of LN_ESR
on GDPG. In our empirical analyses, we have used government evpenses (GE) as a percentage of
GDP, domestic credit to the private sector (DCPS), consumption exp.~diture (CE) as a percentage of
GDP, net import and export scaled by GDP, research and develop ne: * (R&D) expenditure scaled by
GDP (R&D), real rate of interest (RR), Inflation rate (Inflation), a4 . ~~mployment rate estimated by
the International Labour Organization (ILO) (Unemp_ILO) as cc intr -specific macroeconomic control
variables. In addition, we introduce GEPU and GPR indices . s additional regressors to our baseline
model to test the resilience of the original findings. (), c.otures year fixed effects (FE) and ;
indicates country FE. Standard errors (SE) have been clus. -red at the region level. € captures the
regression error term. All variables are winsorized 2* “he top and bottom 1%. Table 1 presents brief
descriptions of the main variables.

[Insert fab'a 1 about here]

To investigate the role of inflation and v.ar, we interact Inflation and war-related variables with
LN_ESR and obtain the sign and signifi .ar..~» on the regression coefficients of these interactions. We
use three different variables to mer 2 ire *\1e threat of war/ war-driven geopolitical tensions: a) the
overall GPR index score (GPR), b) . = geopolitical acts index score (GPRA), and c) score on the ‘war
threats’ category of the overall _°R index (War_Threat), all developed and introduces by Caldara
and lacoviello (2022). To reveal th . moderating effects of country-specific governance quality on the
GDPG-LN_ESR relationship, .'e ..iteract LN_ESR with the six IQ estimates of WGI, i.e., control of
corruption estimate (C”F), ~ovr.rnance effectiveness estimate (GEE), political stability and absence of
violence estimate (PVE), re,ulatory quality estimate (RQE), rule of law estimate (RLE), and voice and
accountability estimate (VAE).

Table 2 presents the summary statistics of key variables. Mean ESR index score (LN_ESR) over the
sample period is 1,468.478 (6.746) with a standard deviation of 923.563 (1.673). Average GDPG
(GDP) is 3.197% ($5.75x10™) with a SD of 4.427% ($1.44x10"). Inflation (GPR) averages 14.522%
(98.946), with a maximum of 411.76% (176.302).

[Insert Table 2 about here]
4. Results
The empirical strategy in this paper has been divided into multiple stages. First, we test our first
hypothesis (H1) by examining the fundamental relationship between energy security risk and

economic stability. We then focus on hypotheses H2 and H3 by studying how inflation and war-
driven geopolitical risk affect this relationship. Next, we test the robustness of our baseline findings



(based on H1) by applying different empirical models. In particular, we use an alternative measure of
economic stability, sub-samples based on national income-level, sub-samples comprising of
countries with different pre-existing economic conditions, include additional control variables that
are important factors of economic performance and stability, and conduct a set of endogeneity tests
based on PSM estimation. Once we confirm the validity of our primary claims through the
robustness tests, we move on to finding country-specific factors (i.e., governance quality) that may
potentially moderate the association between energy security risk and economic instability. In
particular, we test if the WB’s country IQ estimates positively moderate the impact of ESR on GDPG.
4.1 Baseline multivariate tests

Our baseline multivariate regressions analyze the basic relationship between ESR and future
economic growth, which indicates a country’s economic wellbeing. In particular, we test whether
and how an increase in the natural log of current ESR affects the “uture GDP growth rate of our
sample countries. Table 3 reports the results from baseline multivz...*e (asts. In model 1, we regress
future GDPG (i.e., in year t+1) on current LN_ESR (i.e., in year t), wile .ontrolling for a wide range of
country-specific macroeconomic variables, such as, governmer t ex,enses, domestic credit to private
sector, imports and exports, consumption expenditure, P&D cxpenditure, real rate of interest,
unemployment estimated by ILO, and inflation rate. Mcuc' 2 includes the global economic policy
uncertainty and geopolitical risk indices as additional co. *re.s.®> Models 3 and 4 are replications of
models 1 and 2, respectively, using sub-samples that e:.cluded the U.S. Since the U.S. is one of the
biggest players in the global energy market as well s glc bal economic and political decision-making,
it’s important to ensure the persistence of our rimary findings (in models 1 and 2) using a sub-
sample that excludes the U.S. All models ir cori orate year and country fixed effects, and standard
errors that are clustered at the region level.

[Irsc -t 1able 3 about here]

Results from our baseline panel ‘egre_sions indicate that high energy security risk significantly
restrains GDP growth, supporting our .iypothesis H1. This effect is valid for both the full sample and
sub-sample excluding the U.S. “Moreover, the negative effect of LN _ESR remains robust while
controlling for GEPU and GPk. < atistically, a 1-unit increase in current LN_ESR causes a 0.151%
(0.149%) reduction in ne: t ye .r's GDPG using the full-sample (sub-sample excluding USA). These
findings are consistent w. " prior studies such as Gasparatos and Gadda (2009) and Le and Nguyen
(2019), who advocated *-e negative effect of energy insecurity on economic growth from an
international perspective.

® The impact of economic policy uncertainty has gained enormous amount of research attention since the global
financial crisis. On one hand, a large strand of literature focuses on the effect of EPU on a microeconomic
perspective. Numerous studies have documented the damaging role that EPU plays in regard to firm
performance at global (e.g., Suh and Yang, 2021), national (e.g., Baker et al., 2016; Kang et al., 2014; Tran et
al., 2021), and local/state (e.g., Alam et al., 2023a) levels. On the other hand, many scholars have highlighted
the macroeconomic and/or asset-pricing implications of EPU (e.g., Baker et al., 2016; Phan et al., 2021;
Brogaard and Detzel, 2015). Similarly, a number of adverse geopolitical events since 2000, such as the 9/11
terrorist attack, a series of wars in the Middle East, escalated tensions in borders between major economies like
China and India, and lastly, the Russian invasion of Ukraine, have led to surging amount of academic and policy
research regarding the substantial impact of geopolitical tensions on firm-level and macroeconomic performance
(e.g., Caldara and lacoviello, 2022; Alam et al., 2023b; Cheng and Chiu, 2018; Phan et al., 2022), as well as on
global energy and environmental issues (e.g., Liu et al., 2019; Sohag et al., 2022).



4.2 The role of inflation and war

Next, we move on to testing our hypotheses H2 and H3. In particular, we investigate if the negative
association between LN_ESR and GDPG worsens during periods of high inflation and war-driven
geopolitical uncertainty. We use the overall (i.e., global) geopolitical risk index score (GPR)
introduced by Caldara and lacoviello (2022). GPR is based upon eight different categories, covering a
range of geopolitical issues stemming from wars and terror activities. While GPR is heavily focused
on war-based geopolitical tensions and uncertainties, we separately use the ‘war threats’ category
of the overall index as well as the geopolitical acts sub-index (GPRA), to obtain the robustness of our
finding based on the composite measure of GPR. We separately interact Inflation, GPR, GPRA, and
War_Threat with LN_ESR and regress GDPG on LN_ESR along with each of these interaction terms,
while controlling for the predefined set of country-level factors and including fixed effects and
clustered standard errors. These tests are directed by the following " apirical specifications:

GDPG; 41 = Yo + W1 *LN_ESR;, + Y, *Inflation; ; + Ys* LN_ESR; *Inflat.n;. + Wa*G, + Oc + @; + €,
(2)

GDPG; 1 = Xo + Xa*LN_ESR;; + X,*GPR; + X3* LN_ESR; *GPR + N 1*(ix r Oy + @i + €5 (3)

GDPG; 1 = Ag + A *LN_ESR;  + A,*GPRA, + A3* LN_ESR; *GP\F .+ /u* (o + O + @i + &4 (4)

GDPG; 41 = Yo + Y1 *LN_ESR;; + y,*War_Threat, + y;* LN_ES *'.var_Threat, + y,*( + 0.+ @; + &
(5)

[Insert Tablc 4 about here]

Table 4 presents the results. Model 1 reports “e results based on Inflation. LN_ESR*Inflation is our
variable of interest. The estimated coeh, -ient on LN_ESR*Inflation is negative and highly significant
at the 1% level. This implies that infla”.. ™ piays a strong negative role in moderating the LN_ESR-
GDPG relationship, i.e., the negative ef ac. of LN_ESR on GDPG worsens during periods of surging
inflation, supporting our hypothes®: Hz. In particular, 1-unit increase in LN_ESR, accompanied by a
1% rise in current Inflation, exhil'ts a Jurther reduction in future GDPG by 0.010%. This detrimental
impact of inflation on growth is -onsistent with existing literature (Bick, 2010; Barro, 2013; Eggoh
and Khan, 2014). Models 2 anc 2 (llustrate the findings based on GPR and GPRA, respectively. Both
GPR and GPRA further re ‘traii GDPG when LN_ESR increases, providing evidence in favor of our
hypothesis H3. Statistican, 1-point increase in GPR (GPRA) leads to an additional reduction in GDPG
by 0.001% when there i~ a 1-unit increase in LN_ESR. Finally, model 4 uses War_Threat as the
moderating variable and interacts it with LN_ESR. Results indicate that 1-point surge in the war
threat index leads to an additional decline in GDPG by 0.725% given that there is a unit increase in
LN_ESR. These results are supported by prior findings (e.g., Wang et al., 2021; Nguyen et al., 2022)
who suggest similar effects of inflation and geopolitical tensions and wars on economic and
environmental performance.

4.3 Does pre-existing growth matter?

There exists a large strand of literature offering empirical evidence of the determinants of economic
growth and stability. Among them, many studies highlight the explanatory power of initial/current
output and growth potentials on future economic performance (e.g., Barro, 2003; Moral-Benito,
2012; Makki and Somwaru, 2004). In this section, we examine the influence of pre-existing levels of
a country’s economic performance on the nexus between energy security and economic wellbeing.



We employ two different approaches to test if a country’s pre-existing GDP growth rate matters for
the impact of energy insecurity on economic stability. In particular, we examine if countries with
high (low) pre-existing GDPG suffer less (more) facing a high energy security risk, given that
countries that are already suffering from a low growth and weak economic performance may find it
difficult to address and overcome the issues arising from increased ESR. In the first approach, we
divide our sample countries into two groups, i.e., countries with pre-existing low growth (i.e., below
median GDPG in year t) and countries with pre-existing high growth (i.e., above median GDPG in
year t). Results based on these two groups of countries are documented in models 1 and 2,
respectively, of table 5.

[Insert Table 5 about here]

Models 3 and 4 apply a different approach to define countries with pre-existing low and high
degrees of economic stability. In particular, countries that exhibit a WC2OPG in year t that falls within
the bottom quartile of year-t GDPG are regarded as low-GDPG cc untr =s. Similarly, countries having
current GDP growth rates that fall within the top quartile of *i.. vear-t GDPD are defined as high-
GDPG countries. The results based on these two sub-samrpi s 7re reported in models 4 and 5,
respectively. In general, the findings indicate that the nega.'ve impact of ESR on GDPG is mainly
attributed to countries with initially low GDPG. Model 1 - 1gge sts that countries whose current GDPG
fall below the median exhibit a 0.368% reduction in ne*t y>ar’'s GDPG given that there is a rise in
current ESR. The estimated coefficient on LN_ESR 'n nodel 2, which represents the sub-sample of
countries with above-median current GDPG, is a'so ~=zative but statistically insignificant. Model 3
reports that a one-unit increase in currer. !N _ISR of low-growth countries causes a 0.602%
decrease in their future GDPG; howeve, ircerestingly, this effect turns out as positive and
economically significant for countries with pre-cxisting high economic stability. Overall, our findings
ally with prior literature (e.g., Evans and r.~uch, 1999; Tanner, 2014; Hall and Kanaan, 2021) who
emphasize on the importance and eccnon..c effects of pre-existing economic conditions on future
economic performance.

4.4 Does national income-levei 1.~ke any difference?

The role of national income o. future macroeconomic conditions is well evident in the literature
(e.g., Biggs et al., 2010: A.-oni, 2001). To find whether the ESR-growth relationship is influenced by
national income, we ge. ~rate sub-samples based on our sample countries’ income levels. In
particular, we examine if *.e negative impact of ESR on economic stability sustains for sub-samples
excluding high-, middle-, and low-income nations separately. Using the gross national income (GNI)
per capita, the WB data classifies all nations into four different income groups: low-, lower-middle-,
upper-middle-, and high-income nations. In our analysis, we merged all lower-middle- and upper-
middle-income countries into one group and defined them as middle-income nations. Table 6
documents the results from these tests. Model 1 (model 2) uses the sub-sample that excludes all
high-income (low-income) nations, whereas model 3 is based on the sub-sample that considers high-
and low-income nations only, by excluding all lower and upper middle-income countries. In all
models, GDPG is regressed on lagged LN_ESR along with all country-specific control variables and
both year and country FEs and clustered SEs at the region level are incorporated. Results indicate
that the baseline relationship holds for both sub-samples excluding high- and low-income countries
but turns out to be insignificant for the sub-sample excluding all middle-income nations. Statistically,
a 1-unit increase in LN_ESR results in 0.322% (0.147%) fall in GDPG for all and low- and lower-
middle-income (upper-middle- and high-income) nations, while all else being held constant. Overall,



these results indicate that the negative effect of ESR on economic stability is more pronounced for
middle-income nations than for high- or low-income nations only. These investigations are
consistent with many prior studies, such as Brueckner et al., 2015, Balitskiy et al., 2014, and Winter-
Nelson, 1995, where heterogeneity in terms of national income level has been considered as an
important driver in varying economic performance across nations.

[Insert Table 6 about here]

4.5 Robustness tests

We employ a combination of different tests to check for the robustness of our main model and
findings. First, we include additional control variables, such as capital formation (i.e., gross domestic
capital investment) (Cl), labor force participation rate (LABOR), tax t. renue (Tax), inflow and outflow
of foreign direct investment (FDI) (FDI_In and FDI_Out, respectiv.. ), «nd broad money (BM) and
repeat our baseline models used in table 1. Results from these te.*s 2.e presented in models 1-6 of
table 7. Model 1 includes Cl and LABOR as additional contro's, w. ereas model 2 adds Tax, FDI_|In,
FDI_Out, and BM to model 1. Model 3 repeats model 2 wile ..icluding GEPU and GPR as further
controlling factors. Models 4-6 repeat the tests in mod~.i> 1-5, respectively, using the sub-sample
that excludes USA. All models reveal a strong negative 2<-ociation between GDPG and LN_ESR,
confirming the resilience of our primary findings in tahle L.

[Insert Table " around here]

Next, we use LN_ZSCORE an alternative meas. “e of economic/financial stability. We use the natural
logarithm of the country-level Z-score c.''ected from WDI database. Using Z-score as a measure of
financial stability is a standard practice  literature (e.g., Morgan and Pontines, 2014; Ahamed and
Mallick, 2019; Phan et al., 2021). We (=r2at the baseline model replacing GDPG by LN_ZSCORE,
while employing a combination of fixeu affects models. Table 8 illustrates the results from all four
regression specifications.

[Insert Table 8 about here]

Model 1 regresses LN_ZSCORE on LN_ESR along with all control variables, while excluding year and
country FE and clustered SE. Model 2 repeats model 1 by adding year FE only, whereas model 3 adds
country FE and repeats model 2. Finally, model 4 incorporates both year and country FE as well as SE
clustered by regions. In all models except model 3, we obtain a significant negative association
between LN _ESR and LN_ZSCORE, suggesting that an increase in energy insecurity leads to
substantial losses in a country’s financial stability. Statistically, as obtained from the full specification
in model 4, a one-unit increase in LN_ESR leads to a 0.023% reduction in LN_ZSCORE, while holding
everything constant.

As our final robustness analysis, we apply propensity score matching estimation to address potential
endogeneity. The causal relationship between ESR and economic stability might be plagued with
endogeneity. We use a matched sample of countries and investigate whether an increase in ESR
leads to reduced growth for groups of countries with similar characteristics. The PSM tests are
carried out in two stages. In the first stage, sample countries are matched one-to-one, without



replacement, based on a certain set of country-level factors, such as government expenses,
domestic credit to private sector, net import, net export, inflation rate, R&D expenditure as a
percentage of GDP, and unemployment rate estimated by ILO. In the second stage, this matched
sample of countries has been used to reconduct the baseline OLS regressions and check for any
inconsistency. In this regard, we generate a dummy treatment variable, CH_LN_ESR, which is equal
to 1 if a country’s LN_ESR has been increased from the preceding year, and 0 otherwise. Using
CH_LN_ESR, we divide our matched sample into two groups of countries, i.e., countries that
experienced an increase in their energy security risk from the previous year and countries that did
not. GDPG;.;, which measures the a country’s GDPG next year, is the main predicted variable in all
specifications. The results are documented in Table 9.

[Insert Table 9 about here]

In model 1, we test the link between future GDPG and CH_LN E.? tor countries matched using the
defined set of country-level factors. Model 2 adds all countr y-i.* =i control variables that have been
used in previous analyses. Model 3 repeats model 2 wbk'~ 1, ~luding GEPU and GPR as additional
factors. Finally, models 4 and 5 reiterate models 2 and 3, -esp :ctively, for non-U.S. sub-sample. In all
models, future GDPG exhibits a strong negative ass.ciauon with CH LN _ESR, supporting our
baseline findings and hypothesis H1. Statistically, m »d :l 2 (3) suggests that countries that experience
a surge in their ESR index from the past suffer from « 4.753% (0.687%) decline in their GDP growth
rate, as compared with countries with simila’ chracieristics that did not experience such increase in
their energy security risk.

4.6 Moderating effects of country ins.tutional quality

While it has been evident that infiaticn and war driven GPR further damages economic stability
during times of low energy secur ty, .*’s important to identify factors that may weaken the adverse
consequences. In this regard, v.= u‘ilize WB’s six country-wide 1Q and governance estimates (i.e.,
CCE, GEE, PVE, RQE, RLE ana ‘/AF) and interact with LN_ESR to examine if they play any positive
moderating role. Table 10 urn.shes the results based on moderating effects of IQ estimates.

[Insert Table 10 about here]

We find that the detrimental effect of high energy security risk is significantly weakened by all 1Q
estimates. For example, model 1 of Table 10 shows that countries with a 1-point increase in their
CCE estimate exhibit a 0.452% less reduction in GDPG when their LN_ESR increase by 1-unit. Similar
increases (i.e., less reductions) in GDPG by 0.395%, 0.101%, 0.399%, 351%, and 0.210% are found in
cases of unitary increases in GEE, PVE, RQE, RLE, and VAE. Overall, these results conclude that better
institutional quality helps countries to mitigate the reduced growth due to high ESR. These findings
add to an extant body of literature (e.g., Butkiewicz and Yanikkaya, 2006; Nguyen et al., 2018;
Salman et al., 2019, among others) advocating the rescuing role of country-wide governance and
institutional quality in various adverse economic scenarios.



5. Conclusion and practical implications

We are the first study to apply Keynesian economic theory and examine the moderating effects of
inflation and war on the relationship between energy security and economic stability from a global
perspective. Using multiple datasets (e.g., WDI and WGI databases of WB, GEI of U.S. Chamber of
Commerce, GEPU index of Davis (2016), and GPR indices of Caldara and lacoviello (2022)), we
provide empirical evidence from an unbalanced panel of 68 countries spanning over a period from
1980 to 2021. Based on our global sample, we first find that countries with high levels of energy
security have higher levels of output growth and hence economic stability. Second, the relationship
between energy security and economic stability is worsened in the age of surging inflation. Third,
during periods of war and heightened geopolitical tensions, the relationship between energy
security and economic stability deteriorated. Thus, all three of our empirical predictions are
supported.

Our findings provide insights into policy, social and managerial ir plic. tions. We consider the policy
implications for the sustainable development of the cour..'. ensuring energy security and
international collaboration. Our results conclude that stratezi. iss.es of energy affect a number of
important issues of national and international security. Enerv issues now require the attention of
both the defense department and other government d- oar nents, from macroeconomic issues in
oil-importing countries (e.g., unemployment, hyperinflat’on, and low levels of economic stability) to
sensitive military conflicts involving the protection o oil production facilities worldwide. Although
more studies are required to explore the full military ~~.d political implications of heightened energy
security risks (e.g., energy shortages and hig. < Yer'’ prices), specific outcomes are already evident.
For example, we find that high energy secu. **v /isk reduces GDP growth rate, especially in countries
with pre-existing low growth. Government shculd also implement effective monetary and fiscal
policy to control inflation to ensure stable €.~ argy.

In our study, we focus on the global l=ve a'1d find that both inflation and war have significant effects
on energy security and econor.'c swibility. To achieve economic stability in a sustainable
environment, we encourage int.-national collaborations aimed at developing a more sustainable
energy system or seeking a new v ~velopment paradigm. Additionally, developing a diversified mix of
green or renewable energ’ ca. 4lso reduce an economy's structural vulnerability to commodity
volatility. For examp'e, renewable energy capacity could be increased by inventing and
implementing more greer *echnologies. It might be costly at first due to the investment in cutting-
edge technology and bu:'ding the infrastructure, but the costs should decrease over time and
increase energy security and economic stability.

Our results emphasize the vulnerability of economies to disruptions in energy supply caused by
inflation and war. Managers need to assess the risk related to the energy supply chain and should
diversify the energy sources. Moreover, managers can also avoid relying on energy suppliers from
countries that are prone to inflation and war to ensure a stable energy supply. In addition, managers
should have a contingency plan in place to mitigate any issue raised due to inflation or war. These
results also suggest that geopolitical uncertainty has a negative impact on the economic stability of a
country. Societies can take certain measures to reduce the impact of geopolitical conflicts or avoid
such conditions by voicing their concerns. They could pressure the government for meaningful
dialogue between countries, foster social trust, and promote mutual respect among societies which
contribute to the reducing tensions, managing conflicts, and promoting economic sustainability.
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Table 1

Definitions of key variables.

Variable Definition Source

ESR Country-specific overall energy security risk index  GEl

LN_ESR Natural logarithm of ESR index score GEl

GDPG GDP growth rate WDI

GDP Dollar amount of current GDP WDI

LN_ZSCORE Natural logarithm of country-wise Z-score WDI

GE Government expenses as a percentage of GDP WDI

DCPS Domestic credit to private sector WDI

CE Consumption expenditure as a percentage of GDP  WDI

Export Net export scaled by GDP WDI

Import Net import scaled by GDP WDI

RR Real rate of interest WDI

Unemp_ILO Unemployment rate estimated by ILO WDI

R&D R&D expenditure as a percentage of GDP WDI

Inflation Inflation rate WDI

GEPU Global economic policy uncertainty index Davis (2016)

GPR Overall geopolitical risk index Caldara & lacoviello (2022)
GPRA Geopolitical acts index Caldara & lacoviello (2022)
War_Threat Component of GPR stemming from wa. *!.reats Caldara & lacoviello (2022)
CCE Control of corruption estimate WGI

GEE Governance effectiveness estim at 2 WGI

PVE Political stability and absence ~f vivience estimate WG

RQE Regulatory quality estim-.te WGI

RLE Rule of law estimate WGI

VAE Voice and accountal ility estinate WGI

Note: This table lists the definitions of k=v v riables. GEl is Global Energy Institute, WDI is the World
Development Indicators. WGl is the Wcr'dv..de Governance Indicators.

Table 2

Summary statistics. ) N

Variable N Mear SD Min Max
ESR 2,856 1,468.478  923.563 1.000 3,028
LN_ESR 2,856 F.7% 1.673 0.000 8.016
GDPG 2,621 219 4.427 -11.700 17.013
GDP 2,700 5.7--10" 1.44x10" 3.50x10° 1.08x10"
GE 2,550 17.687 5.685 2.577 33.012
DCPS 1,896 64.875 46.348 5.414  191.189
CE 2,548 73.155 11.133 34.910 95.068
Import 2,547 36.473 23.606 6.521  159.268
Export 2,547 38.557 27.256 5.908 176.745
RD 1,254 1.208 1.005 0.042 4.130
RR 1,389 4,725 10.813 -43.051 44.635
Unemp_ILO 2,108 7.533 5.320 0.561 28.340
Inflation 2,521 14.522 49.363 -1.547  411.760
GEPU 1,700 130.101 62.110 62.676  320.046
GPR 2,516 98.946 27.227 50.915 176.302

Note: This table reports the summary statistics of our main variables.

Table 3

Baseline multivariate analyses.



Y= GDPGi,t+1

(1)

(2)

(3)

(4)

Full sample Full sample Exc. USA Exc. USA
LN_ESR -0.147%* -0.151%* -0.145%* -0.149**
(0.056) (0.054) (0.056) (0.053)
GE 0.145** 0.086 0.151** 0.093*
(0.059) (0.048) (0.049) (0.044)
DCPS -0.053*** -0.051%** -0.051%** -0.049%**
(0.012) (0.010) (0.013) (0.011)
CE -0.133* -0.078 -0.125* -0.069
(0.062) (0.054) (0.063) (0.056)
Import 0.121* 0.082 0.117 0.077
(0.060) (0.058) (0.062) (0.060)
Export -0.101 -0.065 -0.097 -0.061
(0.056) (0.053) 10.057) (0.054)
R&D -0.047 0.299 -2 151 0.212
(0.566) (0.642) (\.582) (0.673)
RR -0.059%** -0.039 -2.061%** -0.041
(0.012) (0.022) (0.012) (0.022)
Unemp_ILO 0.180*** 0.170*** 0.189*** 0.179***
(0.027) (0.029) (0.026) (0.030)
Inflation -0.010 -0.005 -0.009 -0.004
(0.005) (0.0n6) (0.005) (0.006)
GEPU 0.(19** 0.018**
2.0uo) (0.005)
GPR )0z %* 0.026***
(0.004) (0.004)
Constant 6.098* 0.922 5.198 -0.187
(3.029) (3.373) (3.137) (3.640)
N 616 603 591 579
R-squared 0.625 0.626 0.626 0.626
Year FE Yer Yes Yes Yes
Country FE Yes Yes Yes Yes
Clustered SE Yes Yes Yes Yes

Note: This table reports the .~su..s from our baseline multivariate investigations. Future GDP growth
rate (GDPG) is the deren.'ent variable and the log of country-specific overall energy security risk
index score (LN_ESR) in ..~ current period is the main independent variable. Model 3 (model 4) is
the replication of model ~ (model 2) using a sub-sample that excludes USA. Table 1 offers the
definitions of the variables. All models include year fixed effects, country fixed effects, and standard
errors clustered at the region level. Standard errors are reported in parentheses. *, **, and ***
indicate statistical significance at 10%, 5%, and 1% levels, respectively.

Table 4
The role of inflation and war
_ (1) (2) (3) (4)
Y= GDPGiys Inflation GPR GPRA War_Threat
LN_ESR -0.027 -0.032 -0.058 0.016
(0.072) (0.053) (0.044) (0.114)

Inflation 0.059** -0.010 -0.010 -0.015%**



LN_ESR*Inflation
GPR
LN_ESR*GPR
GPRA
LN_ESR*GPRA
War_Threat
LN_ESR*War_Threat
GE

DCPS

CE

Import

Export

R&D

RR

Unemp_ILO
Constant

N

R-squared

Year FE

Country FE
Clustered SE

(0.017)
-0.010%**
(0.002)
0.026%**
(0.004)

0.133*
(0.057)
-0.055***
(0.013)
-0.134%*
(0.068)
0.133
(0.069)
-0.104
(0.060)
-0.037
(0.576)
-0.057**”
(0.013)
0.21y “**
(0.n1)
3.5r2
\- Hby)
61b
0.630
Yes
Yes
Yes

(0.005)

0.034%**
(0.005)
-0.001*
(0.001)

0.139*
(0.058)
-0.052%***
(0.012)
-0.129*
(0.062)
0.118™
(0.06"
-0.7.,99
(7,.056)
n.021
(0.587)
-0.058***
(0.012)
0.178***
(0.028)
3.903
(3.856)
616
0.625
Yes
Yes
Yes

(0.005)

0.012%**
(0.002)
-0.001**
(0.000)

0.138*
(0.357)
-0 052***
(0.012)
-0.128*
(0.061)
0.117%*
(0.059)
-0.098
(0.055)
-0.012
(0.600)
-0.058***
(0.012)
0.178***
(0.027)
5.092
(3.632)
616
0.625
Yes
Yes
Yes

(0.004)

7.797%**
(1.629)
-0.725%**
(0.163)
0.257*
(0.119)
-0.056***
(0.012)
-0.139**
(0.056)
0.085*
(0.039)
-0.090*
(0.037)
-0.392
(0.723)
-0.049**
(0.017)
0.326***
(0.053)
2.907
(3.516)
616
0.341
No
Yes
Yes

Note: In this table, we .c ~un. =" the role of inflation and war-based geopolitical tensions on the impact of
energy security on economic ‘tability. In particular, we investigate if the ESR-economic stability relationship
deteriorates further in times of high inflation and geopolitical risk stemming from wars. Model 1 presents the
results based on inflation, whereas model 2 (3) reports the same for geopolitical risk (geopolitical acts). Finally,
model 4 repeats the empirical specification of model 3 by replacing GPRA by War_Threat. Results indicate that
the damaging effect of heightened ESR on a country’s economic growth worsens during years of high inflation,
geopolitical uncertainty, and war threats. Standard errors are presented in parentheses. *, **, and *** refer to
statistical significance at the 10%, 5%, and 1% levels, respectively.

Table 5

Does pre-existing GDP growth matter?

Y = GDPG; 141 (2) (3) (4)
LN_ESR -0.368%** -0.082 -0.602%** 0.256***
(0.077) (0.064) (0.075) (0.063)
GE 0.076 0.354 1.028**
(0.253) (0.094) (0.274) (0.358)
DCPS -0.057%** -0.038*** -0.067*** 0.030
(0.007) (0.010) (0.013) (0.051)
CE -0.000 -0.111* -0.352%** 0.071



(0.160) (0.047) (0.060) (0.177)

Import 0.023 0.108*** 0.284** -0.137
(0.080) (0.023) (0.110) (0.148)
Export 0.029 -0.126*** -0.277** 0.137
(0.081) (0.032) (0.080) (0.147)
R&D -0.781 -1.125** 0.539 -3.053**
(1.404) (0.314) (2.289) (1.228)
RR -0.063** -0.048 -0.087*** -0.101
(0.020) (0.033) (0.020) (0.107)
Unemp_ILO 0.153 0.084 0.571%** 0.216
(0.105) (0.141) (0.098) (0.227)
Inflation -0.009 -0.040** 0.004 0.091%***
(0.006) (0.011) (0.006) (0.012)
Constant 1.359 11.600** 2A.637** -30.625*
(5.068) (4.304) (12 144) (13.409)
N 326 290 141 125
R-squared 0.656 0.614 J.780 0.723
Year FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes
Clustered SE Yes Yes Yes Yes

Notes: The above table reports the results using sub-sam, '2., based on pre-existing GDPG. Model 1
(2) includes countries with pre-existing GDPG below above) tne median. Model 3 (4) considers only
the countries whose GDPG belong to the bottom (17r cuartile. All models include year and country
FE and standard errors clustered at the region le =l. ~, **, and *** indicate statistical significance at
the 10%, 5%, and 1% levels, respectively.

Table 6
Countries with varying income levels.
(1) (2) (3)
Y= GDPGen Exc. high income Exc. low income Exc. middle income
LN_ESR -0.322%* -0.147** -0.066
(0.112) (0.056) (0.122)
GE 0.375** 0.145** 0.146
(0.121) (0.059) (0.125)
DCPS -0.033 -0.053*** -0.043%**
(0.025) (0.012) (0.009)
CE -0.200** -0.133* -0.056
(0.062) (0.062) (0.065)
Import 0.145* 0.121* 0.016
(0.061) (0.060) (0.063)

Export -0.154%** -0.101 -0.009



(0.039) (0.056) (0.049)
R&D -1.724 -0.047 1.370**
(1.546) (0.566) (0.446)
RR -0.010 -0.059*** -0.099**
(0.010) (0.012) (0.028)
Unemp_ILO 0.175 0.180*** 0.207
(0.120) (0.027) (0.105)
Inflation 0.005 -0.010 -0.063***
(0.003) (0.005) (0.007)
Constant 7.794 6.098* 4,840
(4.908) (3.029) (2.948)
N 303 616 313
R-squared 0.659 0.625 0.627
Year FE Yes Yes Yes
Country FE Yes Yes Yes
Clustered SE Yes Yes Yes

Note: This table reports the results based on countries’ incom<~ 'ayZis. Model 1 (model 2) excludes
high (low) income countries, whereas model 3 considers boi" his h- and low-income countries by
excluding all middle-income nations. In all models, GDPG < regressed on LN _ESR, along with all
macro-specific control variables. Table 1 offers the defini*ior. or all variables. All models incorporate
year FE, country FE, and clustered SE. Standard errors ar. rzported in parentheses. *, **, and ***
indicate statistical significance at 10%, 5%, and 1% levels, respectively.

Table 7
Robustness test — 1: Additiz:~a1 . ntrol variables
Y = GDPG; 4y (M (2) (3) (4) (5) (6)
LN_ESR -0.170" ° -0.274*** -0.237*** -0.167** -0.256*** -0.222***
(0.063) (0.065) (0.055) (0.065) (0.060) (0.048)
GE 0.132** 0.188 0.149 0.135** 0.198 0.166
(0.046) (0.183) (0.174) (0.039) (0.162) (0.156)
DCPS -0.050** -0.074%*** -0.076*** -0.048** -0.072** -0.076**
(0.016) (0.019) (0.019) (0.017) (0.021) (0.021)
CE -0.248* -0.303** -0.240** -0.239* -0.303** -0.238*
(0.106) (0.120) (0.094) (0.106) (0.121) (0.099)
Import 0.235*% 0.297** 0.238** 0.230* 0.301** 0.240**
(0.109) (0.101) (0.079) (0.111) (0.100) (0.081)
Export -0.225%* -0.270%** -0.207** -0.222%* -0.273%** -0.207**
(0.103) (0.069) (0.059) (0.105) (0.070) (0.062)
R&D -0.322 0.339 0.941 -0.436 0.182 0.840
(0.630) (0.817) (0.835) (0.680) (0.847) (0.886)
RR -0.054*** 0.005 0.046 -0.057%*** 0.005 0.047
(0.013) (0.041) (0.049) (0.014) (0.043) (0.050)
Unemp_ILO 0.158*** 0.166** 0.158** 0.172*** 0.172** 0.166**
(0.031) (0.046) (0.049) (0.031) (0.050) (0.051)



Inflation
Cl

LABOR
Tax
FDI_In
FDI_Out
BM
GEPU
GPR
Constant
N
R-squared
Year FE

Country FE
Clustered SE

-0.008
(0.006)
-0.138*
(0.068)
-0.034
(0.038)

19.836**

(8.005)
591
0.627
Yes
Yes
Yes

-0.000
(0.011)
-0.150*
(0.075)
-0.030
(0.034)
0.329**
(0.103)

0.040
(0.040)

-0.086**
(0.031)

0.029%**
(0.005)

28.327***

(7.132)
433
0.666
Yes
Yes
Yes

0.007
(0.012)
-0.131
(0.107)
-0.014
(0.035)

0.279**
(0.086)

0.059

(0.034)
-0.099**
(0.027)
0.036***
(0.007)
0.011%**
(0.002)
0.022%**
(0.007)
15.022
(9.640)
424
0.668
Yes
Yes

‘es

-0.008
(0.005)
-0.137*
(0.070)
-0.033
(0.040)

10. A"%b"‘
‘].2°.5)
566
0.628
Yes
Yes
Yes

0.001
(0.011)
-0.152
(0.081)
-0.026
(0.035)

0.322%*
(0.109)
0.035
(0.039)

-0.081**
(0.032)

0.027%**
(0.005)

25.743*
(10.554)
408
0.664
Yes
Yes
Yes

0.007
(0.012)
-0.130
(0.1112)
-0.011
(0.036)

0.268**
(0.094)

0.056

(0.032)
-0.095**
(0.027)
0.035%**
(0.007)
0.011%**
(0.003)
0.023**
(0.007)
18.768
(11.205)
400
0.667
Yes
Yes
Yes

Note: This table illustrates the results from further ob.-*.iess analyses using additional control variables.
Model 1 includes capital investment (Cl) and la* . fo. ~e participation rate (LABOR) as additional controls.
Model 2 adds tax revenue (Tax), FDI inflow anc outf ow (FDI_In and FDI_Out, respectively), and broad money
(BM) to model 1. Model 3 includes GEPU and GPk < we have done in models 2 and 4 of Table 3. Models 4-6
repeat models 1-3 using sub-sample exclu.'ing USA. Standard errors are in parentheses. *, **, and ***
represent significance at the 10%, 5%, and 177 lev.'s, respectively.

Table 8

Robustness test — 2: Alternative me as. -e of economic stability

Y= LN_ZSCORE]IHl

(J_\

(2)

(3)

(4)

LN_ESR

GE

DCPS

CE

Import
Export

R&D

RR
Unemp_ILO

Inflation

-0.354%*
(1,.025)
U.050%**
(0.008)
-0.007%**
(0.001)
0.004
(0.005)
-0.008
(0.005)
0.013%**
(0.005)
-0.136%**
(0.045)
-0.013***
(0.003)
-0.044%**
(0.008)
-0.013***
(0.004)

-0.054**
(0.025)
0.053%**
(0.008)
-0.007%**
(0.001)
0.004
(0.005)
-0.008
(0.005)
0.014%**
(0.005)
-0.123%**
(0.046)
-0.014%**
(0.003)
-0.045%**
(0.009)
-0.014%**
(0.004)

-0.023
(0.014)
0.076%**
(0.014)
-0.004%**
(0.001)
-0.032%**
(0.006)
0.006
(0.004)
-0.010**
(0.004)
-0.048
(0.073)
0.004*
(0.002)
0.024%**
(0.007)
0.004*
(0.002)

-0.023**
(0.006)
0.076**
(0.024)
-0.004
(0.002)
-0.032**
(0.011)
0.006
(0.005)
-0.010**
(0.003)
-0.048
(0.061)
0.004%**
(0.001)
0.024*
(0.010)
0.004%**
(0.001)



Constant 2.684*** 2.3]15%** 2.938*** 2.938***
(0.431) (0.485) (0.397) (0.382)
N 352 352 352 352
R-squared 0.350 0.379 0.924 0.924
Year FE No Yes Yes Yes
Country FE No No Yes Yes
Clustered SE No No No Yes

Note: This table reports the results from our first set of robustness tests. Natural logarithm of
country-specific Z-score (LN_ZSCORE) is the explained variable, whereas LN_ESR is the explanatory
variable in all models. Model 1 (model 4) excludes (includes) year FE, country FE, and clustered SE.
Model 2 incorporates year FE only, whereas model 3 includes both year and country FE. Table 1
defines all variables. Standard errors have been clustered at the region level and are reported in
parentheses. *, **, and *** indicate statistical significance at 10%, 5%, and 1% levels, respectively.

Table 9
Robustness test — 3: PSM regressions
Y = GDPG; ., (1) n) (3) (4) (5)
CH_LN_ESR -0.650%** -C 753 ¢ -0.687* -0.768** -0.676*
(0.243) V\.259) (0.303) (0.307) (0.311)
GE -0.082 -0.085 -0.074 -0.079
(0.049) (0.050) (0.048) (0.050)
DCPS -0.008 -0.008 -0.008 -0.009
(0.005) (0.005) (0.005) (0.005)
CE -0.178%** -0.172%** -0.182%** -0.175**
(0.043) (0.045) (0.046) (0.048)
Import 0.107** 0.101** 0.111** 0.104**
(0.037) (0.040) (0.037) (0.040)
Export -0.128*** -0.121** -0.131*** -0.123**
(0.034) (0.037) (0.034) (0.037)
R&D -0.059 -0.022 -0.107 -0.058
(0.344) (0.337) (0.366) (0.356)
RR -0.019* -0.008 -0.018* -0.008
(0.008) (0.006) (0.008) (0.006)
Unemp_ILO 0.021 0.022 0.020 0.021
(0.040) (0.040) (0.041) (0.040)
Inflation -0.008** -0.001 -0.007* -0.000
(0.003) (0.004) (0.003) (0.004)
GEPU 0.014** 0.014**
(0.005) (0.006)
GPR 0.023*** 0.025***



(0.006) (0.006)

Constant 2.801* 18.350*** 15.905%** 18.274%*** 15.813***
(1.371) (3.986) (3.018) (4.302) (3.128)
N 922 569 557 545 534
R-squared 0.347 0.452 0.453 0.452 0.451
Year FE Yes Yes Yes Yes Yes
Clustered SE Yes Yes Yes Yes Yes

Note: In this table, we illustrate the results from PSM regressions. We use a matched sample of
countries, who are matched on-to-one, without replacement, based on a defined set of country-
level factors, such as govt. expenses, domestic credit to private sector, net import and export,
inflation rate, R&D spending, and unemployment rate estimated by ILO. We then split these
countries into two groups, i.e., treatment and control, based on a dummy variable, CH_LN_ESR,
which is equal to 1 if a country has experienced a rise (deterioration) in its LN_ESR (energy security
profile) from the previous year. GDPG;,,; is the predicted variabl : in all models. Models 4 and 5
repeat models 2 and 3, respectively, using non-U.S. samples. Sva,."ard errors are reported in
parentheses. *, ** and *** represent statistical significance at 1ye 10%, 5%, and 1% levels,
respectively.

Table 10
Moderating effect country-level institutional quality

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

LN_ESR -0.083 -0.155** 0.08Y -0.185** -0.084 -0.169
(0.070) (0.061) (0.L33) (0.065) (0.070) (0.104)
CCE -1.315
(1.401)
LN_ESR*CCE 0.452%**
(0.097)
GEE -3.173% ¥*
(0.7}
LN_ESR*GEE 0.3 R***
:1.078)
PVE -0.712%*
(0.213)
LN_ESR*PVE 0.101***
(0.026)
RQE -1.890
(1.134)
LN_ESR*RQE 0.399%**
(0.044)
RLE -1.778
(1.173)
LN_ESR*RLE 0.351***
(0.083)
VAE -0.335
(0.206)
LN_ESR*VAE 0.210*
(0.107)
GE 0.123 0.109 0.126* 0.110 0.111 0.133*
(0.071) (0.066) (0.063) (0.067) (0.070) (0.064)
DCPS -0.049*** -0.053*** -0.052%** -0.052%** -0.053*** -0.051%**
(0.012) (0.012) (0.013) (0.013) (0.013) (0.013)

CE -0.113* -0.098 -0.099 -0.092 -0.095* -0.110*



(0.047) (0.059) (0.053) (0.050) (0.046) (0.055)

Import 0.123 0.117 0.112 0.116 0.120 0.111
(0.072) (0.073) (0.071) (0.070) (0.063) (0.071)
Export -0.083 -0.081 -0.083 -0.078 -0.081 -0.082
(0.057) (0.060) (0.057) (0.058) (0.051) (0.057)
R&D 0.139 0.178 0.138 0.343 0.270 0.543
(0.821) (0.608) (0.662) (0.745) (0.719) (0.858)
RR -0.048** -0.049** -0.054** -0.051** -0.050** -0.050**
(0.014) (0.018) (0.015) (0.015) (0.015) (0.016)
Unemp_ILO 0.204*** 0.167*** 0.154*** 0.174*** 0.170%*** 0.168***
(0.021) (0.034) (0.035) (0.019) (0.023) (0.027)
Inflation -0.051%** -0.062** -0.058** -0.055** -0.058** -0.057**
(0.017) (0.021) (0.023) (0.017) (0.019) (0.021)
Constant 5.567** 4.765 4.729 5.383** 4.673** 6.609**
(1.682) (2.483) (2.541) (2.055) (1.819) (2.205)
N 558 558 558 556 558 558
R-squared 0.652 0.648 0.644 0.6.2 0.647 0.646
Year FE Yes Yes Yes \os Yes Yes
Country FE Yes Yes Yes S Yes Yes
Clustered SE Yes Yes Yes Yes Yes Yes

Note: In this table, we document the results from the moderatiny, =ffects of WGI’s country-level governance
estimates on the LN_ESR-GDPG relationship. Standard errors, wh, h are reported in parentheses, have been
clustered at the region level. *, **, and *** indicate statistic.' <'gnificance at the 10%, 5%, and 1% levels,
respectively.
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Energy security and economic stability: The role of
inflation and war

HIGHLIGHTS
We investigate the impact of energy security risk (ESR) on economic stability.
Our results reveal that ESR significantly reduces GDP growth rate (GDPG).
This negative effect is mainly attributed to countries with preexisting low GDPG.
Country-level institutional quality moderates this effect.

The damaging impact of ESR worsens during years of high in'lation and war threats.



