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Abstract

In the recent past, geopolitical tension has taken center stage in defining macroeco-
nomic dynamics. Given that, this study examines the impact of geopolitical risk on
economic growth for 41 countries from 2000 to 2020. Our panel estimations using
the feasible generalized least square (FGLS) technique show that geopolitical risk
positively and significantly impacts economic growth. The results are consistent
even after addressing endogeneity concerns using system GMM and auto-correlated
explanatory growth variables using the PCSE estimation. Our results indicate that
a percent increase in geopolitical risk increases economic growth to 3.3%. For the
cohort of advanced and emerging economies, our result shows that the advanced
economies can better mitigate any geopolitical shocks and experience favorable
growth rates. On the other hand, emerging economies posit a detrimental impact of
geopolitical risk on their economic growth, thereby indicating an asymmetric effect
between the two sets of economies. Further, macroeconomic conditions and insti-
tutional factors play a significant role in determining the impact of geopolitical risk
on the economic growth of 41 countries. In the presence of institutional factors like
democracy and economic freedom, the relationship between geopolitical risk and
economic growth remains intact. In the context of geopolitical risk, these institu-
tional factors stimulate economic growth.
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1 Introduction

The economic consequences of conflict and peace are a century-old study. For
instance, in the years following World War I and before World War II, prominent
economists like Keynes (1919), Pigou (1940), Meade (1940), and Robbins (1942)
tried to understand the relationship between war, peace, and the economy. Eventu-
ally, many studies discussed and pondered the impact of external and internal con-
flicts like war, coups, and terrorism on the economy (Collier and Sambanis 2003;
Blomberg et al. 2004; Gaibulloe and Sandler 2009). However, the macroeconomic
consequences of growing geopolitical tensions among nations have attracted less
attention so far. How do the growing tensions among nations impact the overall
growth rate of the economies? Does it have a different impact on emerging and
advanced economies? We contribute to answering these questions by focusing on
the growing geopolitical tensions and their consequences on economic growth.

Dijkink (2009) defines, geopolitics as a study of the effects of geographical fac-
tors on politics and international relations. However, in the current scenario, the
usage of the term ‘“geopolitics” has been more complex and perplexing. It now
includes a spectrum of very limited to a broad concept of what “geography” really
is and who “the key political players” are, i.e., the definition of geopolitics is not
just concerned with “zero-sum” behavior and “geographical expansionism,” but
the inclusion of statecraft and state assets (such as geographic, economic, military,
demographic, environmental, and cultural factors) to gain influence in international
affairs (Al-Rodhan 2009). The media defines “geopolitical tensions” as the conse-
quence of international conflicts and violence (Rogers et al. 2013). In this view, Cal-
dara and Iacoviello (2022) construct a geopolitical risk (GPR) index that describes
the effects of international conflict and violence, actual or perceived. Accordingly,
they define "geopolitical risk as the threat, realization, and escalation of adverse
events associated with wars, terrorism, and any tensions among states and political
factors that affect the peaceful course of international relations.”" We use this GPR
index as a proxy for geopolitical tensions as our variable of interest.

Economic growth and GPR are deeply interconnected. For instance, a rise in
GPR can encourage people to reduce their expenditures and increase their savings.
Likewise, rising tensions within or outside the country’s borders force investors to
postpone their investment decisions (Bloom 2009). These economic uncertainties
and tensions disrupt the supply chain, production, and other economic activities,
resulting in fluctuations across business cycles.! GPR has increased substantially in

! See Fig. 2.
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recent years, negatively impacting the global economy. In fact, global evidence sug-
gests that the increasing GPR adversely affects macroeconomic factors. Most coun-
tries, for example, are experiencing higher inflation, frequent stock market fluctua-
tions, redirecting government expenditure, and regulating the outflow and inflow of
foreign direct investments, highlighting the significant role GPR now appears to be
playing in the standard macroeconomic framework (see Das et al. 2019; Tiwari et al.
2019; Cunado et al. 2020; Lee and Lee 2020; Wang et al. 2023a, b). Considering the
important place that GPR now takes in any macroeconomic decision, the Bank of
England has started considering GPR as part of what they call an "uncertainty trin-
ity" that could significantly adversely affect economic activities (Carney 2016).

GPR can affect economic growth through a number of channels. First, increasing
GPR limits investment and diverts foreign direct investment (Abadie and Gardeaza-
bal 2003, 2008; Enders and Sandler 1996; Enders et al. 2006). Second, a height-
ened GPR leads to government expenditure on defensive actions. This increasing
government expenditure on security may impede growth-promoting public and
private investments (Blomberg et al. 2004; Gaibulloev and Sandler 2009). Public
investments in the form of social overhead capital (e.g., canals, roads, and bridges)
are particularly important in emerging economies for promoting economic growth.
GPR can also affect growth by increasing the cost of doing business through wage
increases, insurance premiums, and security costs. Reduced profitability due to
these greater costs translates into lower returns on investment. Further, a conflict-
torn developing country may see a decline in economic growth due to a reduction in
aid because donor nations are concerned that aid would be used to finance military
activities rather than alleviate poverty (Gaibulloev and Sandler 2009).

This study has three purposes. Firstly, we present panel estimates for a sample
of 41 countries” to quantify the impact of GPR on economic growth from 2000
to 2020. Second, these impacts are investigated for cohorts of advanced and
emerging economies to determine if development can help a country absorb
the effects of geopolitical uncertainty. Thirdly, we address the role of institu-
tions like democracy and economic freedom on economic growth in the pres-
ence of GPR.

The contribution of this study is multi-folded. Firstly, we check the impact of
GPR on economic growth. GPR data have been chiefly explored with stock market
volatility, tourism, and trade (see Cunado et al. 2020; Lee and Lee 2020). Soybilgen
et al. (2019) is the only work that ponders the effect of GPR on economic growth
for 18 emerging countries from 1986 to 2016. We look at the same relationship in
41 countries from 2000 to 2020. Secondly, we explore this relationship in light of
different institutional setups. As a proxy for institutional setup, we consider democ-
racy and economic freedom. The premise we explore here is the impact of GPR on

2 The GPR index is a monthly index constructed by Caldara and Iacoviello (2022) from 10 leading
newspapers. At the time of analysis the data on GPR is available for 43 countries only. Due to lack of few
macroeconomic variables, we had to drop 2 countries restricting our analysis to 41 countries. A detailed
explanation on GPR index is presented in Sect. 3.
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economic growth in a setup of a democratic and more economically free country.
Democracy’s impact on economic growth has attracted mixed reviews in the litera-
ture. For example, Sandler and Enders (2008) argue that a democratic country could
withstand terrorist attacks more than any other form of government. Therefore, we
propose that any additional geopolitical tension would be suppressed if the govern-
ment is more liberal and democratic and has freedom of speech and media. Thirdly,
considering that GPR and economic growth could exhibit different consequences,
we empirically test the relationship between the cohort of advanced and emerging
economies.

Our analysis strongly suggests that increasing GPR impacts economic growth.
But the direction of this impact depends upon the economic condition of the coun-
tries. Advanced countries exhibit a positive and significant impact with increased
geopolitical tensions, whereas, for emerging countries, this impact is detrimental.
Our results also highlight that institutions like democracy and economic freedom
stimulate economic growth in the presence of GPR.

The remainder of the paper contains seven main sections. Section 2 presents
motivation and a related literature review. Section 3 presents the overview of the
GPR index; Section 4 describes the dataset. Section 5 presents the empirical meth-
odology. Sections 6 and 7 discuss the empirical and robust results, respectively.
Concluding remarks are presented in Sect. 8.

2 Motivation and literature review

Because the GPR is a conglomeration of internal and external conflicts like terror,
war, and coup that jeopardize the peaceful development of international relations,
we try to map the relationship between these conflicts on economic growth. Lit-
erature related to this domain has indicated a negative relationship between politi-
cal instability, terrorism, war, coups, revolution, and economic activity.3 Hence, the
growing GPR may also negatively impact economic activity, leading to diminishing
economic growth. Indeed, Soybilgen et al. (2019) have proven a negative and sig-
nificant impact of GPR on economic growth for 18 emerging countries from 1986 to
2016. Theoretically, GPR also alters the economy’s demand and supply dynamics.
On the supply side, GPR hampers human capital, affects trade, alters government
expenditure, and impacts the global supply chain. On the demand side, the sentiment
among investors and consumers is badly impacted, creating volatility in the financial
market.

The influence of GPR extends to other non-economic variables that affect the flux
of economic activities. For example, the influx of tourists in a country. Tourism is an
important variable for growth as it boosts both aggregate demand and supply of the
destination country. Studies have identified that a rise in GPR adversely impacts the
demand for tourism (Ghosh 2022; Reivan-Ortiz et al. 2023). The heightened GPR

3 See Alesina et al. 1996; Collier and Sambanis 2002; Collier and Hoeffler 2004; Murdoch and Sandler
2002, 2004.
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Fig. 1 Country-specific geopolitical risk and economic growth rate from 2000 through 2020. Notes: The
figure plots country-specific GPR against economic growth for all countries in our sample. Linear line of
best fit with an intercept is shown in upward direction

also influences environmental degradation. For example, Uddin et al. (2023) have
identified a positive relationship between CO, emission and GPR for BRICS coun-
tries for the time period 1990 to 2018. However, in a time series analysis for India,
Adebayo et al. (2023) identify that heightened GPR increases environmental degra-
dation in the middle quantile, whereas it decreases in the lower and higher quantile.
In the context of this, the price of precious metals and natural resources are also
shaken by growing GPR (see Su et al. 2019; Li et al. 2022; Shahzad et al. 2023).
This recent empirical evidence identifies an adverse impact of GPR on economic
and non-economic variables, thereby indicating an adverse impact on the overall
growth and development of an economy.

Is GPR always detrimental to economic growth? We try to answer this question
in this study. Figure 1 provides preliminary evidence that the answer to this ques-
tion is likely no. With higher economic growth, Fig. 1 indicates higher GPR, and
lower economic growth induces a lower GPR. Historically, evidence does support
such conjecture. In contrast to the poor, rich countries are more vigorous in the
military and are also more resource-endowed (Fearon and Laitin 2003; Lai 2007);
thereby, the probability of such countries getting involved in these activities is very
high. The recent invasion of Russia on Ukraine is one such example that proves this
conjecture.

Moreover, Arenas (2018) indicates a similar relationship between GPR and
economic growth. The study found that during the period of expansionary growth
from 2000 to 2007, geopolitical tension contributed 49% to the global growth fluc-
tuations, whereas, during the period 2008 to 2012 (financial crisis), the only con-
tribution of geopolitical tension in creating the growth volatility was 13%. Further,
the study also develops insight into the fact that despite the heightened geopolitical
uncertainty from 2000 to 2007 (for example, the Afghanistan invasion in 2001 and
the Iraq invasion in 2003), the world experienced high and sustainable economic
growth. Figure 2 depicts a similar relationship for our sample countries.

In the context of GPR and its influence on economic performance, only a few
pieces of the literature could be traced. Yildirim (2021) finds an asymmetric

@ Springer



25 Page6of31 Economic Change and Restructuring (2024) 57:25

#— Global GPR ¢« e+ Global growth rate

4.5 A
N, We o
4 L] Kad o !. . 4
. pd R | 4 . N '.‘
i) . . .
Zas o " L »e g ) 2
= fo ° L . o~ eMeoqgomecm S X S
g 3 w" A . . ne . a ;'i
E n '. : w -. g
o . . . ()
= 2.5 w .« ° W 0 &)
o " o o - K —
G) 2 » ome @ - vl ', E
E N oL e
S 15 @ “ v T
© " .
1 .
. -4
0.5 .
o
0 -6
O D IV OO X O L QA @ O O NIV D X H» LA & O L
L N ¥ L L O QO QDD QQ e
O S s S S O I I S R R S S N
N v J\ v J \ v IH_J
Expansionary Financial Crisis Recovery Pandemic

Fig.2 Global economic growth and global geopolitical risk from 2000 through 2020. Notes: Global eco-
nomic growth is calculated by averaging the growth rates for countries in our sample

nonlinear relationship between economic growth and GPR in the presence of stock
market globalization for Brazil, advocating the conjecture that GPR can hold both
the relationship with economic growth. Further, the study by Middeldorp et al.
(2017) reveals a positive correlation between GPR and economic expansion for the
Dutch economy. The GPR may also lead to economic growth, according to Akadiri
et al. (2020), who identify a unidirectional causal relationship between GPR and
Turkish economic growth. For Malaysia, Adedoyin et al. (2022) confirm this rela-
tionship between GPR and economic growth, demonstrating positive and negative
long-term and short-run relationships. When looking at data for China from 1983 to
2021, Wang et al. (2023a, b) find a similar correlation between GPR and economic
growth. In another study based on a panel of 4 biggest economies (USA, Japan,
India, and China) for the time period 1989 to 2021, Wang and Liu (2023) find a pos-
itive association between heightened GPR and economic growth of these countries.

3 Overview of the geopolitical risk index

Caldara and ITacoviello (2022) proposed a dataset that gauges GPR in 43 countries.
We use this dataset as a proxy to assess the impact of GPR on economic growth.
Caldara and Iacoviello (2022) constructed a monthly GPR index from leading
newspapers since 1985. This index’s main contribution is that it provides real-time
data on indices while maintaining their consistency over time and reflecting the
views of the press, the public, global investors, and policymakers. Figure 3 plots
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Fig.3 The geopolitical risk and associated major events. Source: Authors calculations and Caldara and
Tacoviello (2018), ibid

the GPR index from January 1985 till May 2021. Several peaks appear during the
period, each corresponding to a significant event in international politics worldwide.

The GPR index is a text-based indicator that measures the frequency of articles pub-
lished in a major newspaper that reports unfavorable global developments. This index
is compiled using electronic archives from 10 of the most widely read newspapers in
the world, including the Chicago Tribune, the Daily Telegraph, the Financial Times,
the Globe and Mail, the Guardian, the Los Angeles Times, the New York Times, USA
Today, the Wall Street Journal, and The Washington Post. The index is a ratio of the
number of articles reporting on adverse geopolitical events to the total number of arti-
cles published in these ten newspapers.

The searches were clubbed into eight categories: War Threats (Category 1), Peace
Threats (Category 2), Military Buildups (Category 3), Nuclear Threats (Category 4),
Terror Threats (Category 5), Beginning of War (Category 6), Escalation of War (Cat-
egory 7), and Terror Acts (Category 8). Additionally, Caldara and Iacoviello (2022)
construct two sub-indexes based on the aforementioned search groups. Words from cat-
egories 1 through 5 constitute the Geopolitical Threats index. The Geopolitical Acts
index contains words from categories 6 through 8. In this paper, we consider the overall
GPR index as a proxy of geopolitical uncertainties.

As indicated by Caldara and Iacoviello (2022) that the GPR index constructed con-
siders only those factors for which the peace negotiations between the powerful coun-
tries could not resolve the struggles over territories, i.e., they built the index on the
threat caused by wars, terrorist attacks, and state tensions that disrupt the normal and
peaceful conduct of international relations. Therefore, geopolitical tensions like climate
change, major democratic political events (for example, Brexit), and global economic
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events (like the global financial crisis and Covid-19) are not considered while fram-
ing the index. The detailed methodology, word choices, and other information could be
traced from Caldara and Iacoviello (2022).

4 Data

Annual data on economic, GPR, and institutional variables from 2000 to 2020 were
collated for 43 countries, but missing values for a few countries reduced the num-
ber of countries for estimation to 41.* The economic data sources were the World
Bank’s World Development Indicators (WDI) and the Penn World Table Version
10.00-PWT (Feenstra et al. 2015). Data on GPR are collected on June 08, 2022,
from the https://www.matteoiacoviello.com/gpr.htm. The Varieties of Democracy
V-Dem, v11 dataset, and Index of Economic Freedom are collected from www.frase
rinstitute.org/studies/economic-freedom-of-the-world-2020-annual-report, on June
10, 2022.

We test for the impact of geopolitical risk in the presence of other economic and
institutional variables by estimating feasible generalized least squares (FGLS) on the
GDP per capita growth of these countries (taken from WDI). Our baseline model
includes the following explanatory variables:

e [Initial GDP per capita (log) (WDI). The log of real GDP per capita lagged by
one year. A negative coefficient is expected, indicating the existence of condi-
tional convergence among countries.

e [nvestment (percent of GDP) (WDI). A positive coefficient is expected. An
increase in the proportion of GDP spent on investments is expected to stimulate
the economy (Mankiw et al. 1992).

e  Human capital (PWT). PWT measures human capital by the number of years
spent in school and the rate of return on that investment; therefore, it stands to
reason that higher levels of educational attainment will result in higher levels of
human capital and, in turn, boost economic growth. The likelihood of a positive
coefficient follows.

e Population growth (WDI). There will be less economic expansion due to a rise in
the population. For this reason, we anticipate a negative coefficient.

e Trade openness (WDI). Given that international trade openness is advantageous
to the economy, a positive coefficient is anticipated.

e Geopolitical risk (Caldara and Iacoviello 2022). Since geopolitical risk could
have a beneficial effect on developed economies while detrimental to emerging
economies, it is reasonable to anticipate both positive and negative signs.

4 These countries are Argentina, Australia, Belgium, Brazil, Canada, Chile, China, Columbia, Denmark,
Egypt, Finland, France, Germany, Hong Kong, Hungary, India, Indonesia, Israel, Italy, Japan, Malaysia,
Mexico, Norway, Peru, Poland, Portugal, Russia, Saudi Arabia, South Africa, South Korea, Spain, Swe-
den, Switzerland, Thailand, The Netherlands, The Philippines, Tunisia, Turkey, Ukraine, UK, and USA.
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Following Aisen and Viega (2013), we capture the macroeconomic stability by

adding two additional macroeconomic variables to our baseline model:

Inflation rate (WDI). The relationship between inflation and economic growth
should be inverse; hence, a negative coefficient is anticipated. Edison et al. (2002)
establish an inverse relationship between inflation and economic growth; higher
inflation negatively affects economic growth. Aisen and Viega (2013) define the
inflation rate as a log (1 +inflation rate/100) to prevent heteroskedasticity resulting
from the inflation rate’s large variability. We convert our inflation rate to the same
line to eliminate heteroskedasticity bias in our results.

Government expenditure (percent of GDP) (WDI). A large government expenditure
intends to crowd out the private sector’s resources. It is reasonable to anticipate a
negative coefficient.

We augment our baseline model by including democracy and the index of economic

freedom as the institutional variable:

Varieties of Democracy (V-Dem): Varieties of Democracy (V-Dem) is a novel
approach to conceptualizing and measuring democracy. It provides a multidimen-
sional and disaggregated dataset that illustrates the complexity of democracy as a
system of government that extends beyond the mere occurrence of elections. The
V-Dem project defines five high-level democratic principles, including electoral,
liberal, participatory, deliberative, and egalitarian, and gathers data to quantify
these principles. V-Dem has developed unique approaches for pooling expert opin-
ions to estimate hard-to-observe notions. Pemstein et al. (2018) devised a Bayes-
ian IRT estimation technique that compensates for several issues with expert-coded
data and estimates residual random measurement error. This approach converts
ordinal expert replies into continuous idea estimations. The V-Dem dataset provides
democracy index data for 39 countries since 1789 on five democracy principles and
the overall democracy level for each country.

Index of economic freedom (Fraser Institute, Economic Freedom of the World Index
dataset (EFW)). The index of economic freedom measures the degree of economic
freedom in five major areas: Size of Government, Legal System and Security of
Property Rights, Sound Money, Freedom to Trade Internationally, and Regulation.
These measures are favorable to economic growth; hence, a positive coefficient is
expected.

Tables 1 and 2 present descriptive statistics and correlations between the variables.

5 Empirical methodology

For our cross-country analysis, we use the model Barro (1991) proposed, which has
mostly been for empirical growth analysis. The workhorse model used in our study is
as follows:
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8y = a + ﬁYi,t—l + 7Xi,t+'7i+ S (1)

InY, —1In Y =a+p In Y + X+ i+ € 2)

where, g;, is the growth rate (i.e., real GDP per capita growth rate), ¥;,_; level of
the initial level of real GDP per capita, X;, is a vector including other economic
variables, #; is the unobserved country-specific effects, and €;, is an error term. Since
growth rate is the logarithmic difference in GDP per capita, we have the following
dynamic panel data model.

or equivalently,

InY,=a+p"In Y + X+ i+ € 3)
where, §* = (1 + f). Thereby, our cross-country regression model becomes:
AlnY, =a+ " InY, +vX, +n+ €, 4)

where AlnY;, is the log of growth rate of real GDP per capita, InYy is the log of ini-
tial level of real GDP per capita, X;, is the vector of variables. Blomberg et al. (2004)
include terrorism and internal conflict in Eq. (4) to analyze the impact on economic
growth. We replace terrorism and internal conflict with our variable of interest, i.e.,
the GPR index.

Therefore our baseline cross-country regression model is as follows:

AlnY,=a+fln Y| +yX; + 0GPR +n, + ut+ €; 3)

i=1,2...,Nt=1,2,...T

where AlnY; stands for the log of growth rate of real GDP per capita (in PPP terms
taken at constant 2017 international $), InY;,_, is the log of initial GDP per capita
of country i at the end of period t, Xj, for a vector of economic determinants of eco-
nomic growth, which consists of gross fixed capital formation, human capital, trade
openness, and population growth; GPR, ,, the variable of interest, is the geopolitical
risk; #; are country-specific effects, y, are period/time-specific effects, and ¢ is the
identically and independently distributed error term.

Following Aisen and Viega (2013), who accounted for macroeconomic stability
in a growth regression by incorporating the inflation rate and the size of government,
we also have included the same by adding these two additional macroeconomic vari-
ables (@M, ) in our baseline model (1), Eq. 5. We represent Model 2 as follows:

Model 2:

AlnY, =alnY; _, + X, + 6GPR; + ML, + 5, + u+ €;
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The extended model (3) includes the democracy level and economic freedom as
institutional variables denoted by W, as such institutions are also the determinants of
economic growth (Acemoglu et al. 2003).

Model 3:

AlnY =aln¥, | + BX; + 6GPR; + AW, + n, + u+ €;

At last, we estimate Model 4 by incorporating all factors in our growth model.
Model 4:

AlnY, =alnY, | + X, + 6GPR,, + OML + AW, + 1, + u+ €,

Given the data sample and variables, the presence of heteroscedasticity among
panels is quite likely. Hence, the traditional approach of estimation may provide
unreliable results. Thereby, we fixed the feasible generalized least square (FGLS)
method for examining the relationship. FGLS is suitable for small panel data where
T is short and N is large (Schneider and Wagner 2001). As part of the robustness
test, we employ panel-corrected standard error (PCSE) models and a two-step sys-
tem GMM.

6 Empirical results

The findings of the Granger causality test are the primary motivation for our study.
We use the Granger non-causality test developed by Juodis et al. (2021) in our panel
model. The novelty of this method is that under the null hypothesis, the Granger-
causation parameters are all equal to zero; thus, they are homogeneous, making it

Table 3 Granger causality test

Null hypothesis Test result
(HPJ Wald
test)

Geopolitical risk does not granger cause the Growth rate 38.417"

Economic growth does not granger cause Geopolitical risk 33.34™

Geopolitical risk does not granger cause the Investment 121.98™

Investment does not granger cause Geopolitical risk 10.88™

Geopolitical risk does not granger cause the Government expenditure 0.63

Government expenditure does not granger cause Geopolitical risk 17.36™"

Geopolitical risk does not granger cause the Trade 9.05"

Trade does not granger cause Geopolitical risk 56.06™"

Geopolitical risk does not granger cause the Inflation 0.29

Inflation does not granger cause Geopolitical risk 14.78™

The result reports the test value of the Half-Panel Jackknife (HPJ) Wald-type test for Granger non-cau-
sality, developed by Juodis et al. 2021. The optimal lag for the test is based on BIC. ™" indicates signifi-
cance at 1, “at 5, and " at 10% level. All series are checked for the panel unit root test using Harris-Tzav-
alis unit-root for panel data. The null hypothesis of all panels containing unit root is rejected for all series
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the appropriate test for both homogenous and heterogenous panel data. Table 3 pre-
sents the results.

The null hypothesis that GPR does not granger cause economic growth vis-a-
vis economic growth does not granger cause GPR is rejected at a 1% significance
level, indicating a bidirectional relationship between the two. In the case of other
macroeconomic variables, we find GPR asserting a bidirectional relationship with
investment (significant at 1 and 5%) and trade (significant at 10 and 1%, respec-
tively). However, for government expenditure and inflation, we find a unidirectional
relationship with respect to GPR. These findings suggest that macroeconomic insta-
bility leads to geopolitical concerns, whereas other macroeconomic variables like
trade, investment, and economic growth both generate and exacerbate geopolitical
tensions.

6.1 The full sample

To begin, we examine the impact of GPR on economic growth for 41 countries from
2000 to 2020.

The estimation result for Model 1 shows that investment, trade openness, and
human capital have significantly positive influences on economic growth for
the whole sample, as expected in theory. Investment is an important input for an
economy’s output; consequently, a rise in gross capital formation improves produc-
tion capabilities, positively impacting economic growth. Further, trade openness
supports economic growth by expanding access to goods and services, enhancing
resource efficiency, and enhancing total factor productivity via technology diffu-
sion and information dissemination (Barro and Sala-i-Martin 1995). Human capi-
tal is key to economic growth both in terms of labor productivity and technology
innovation. On the other hand, population growth will negatively impact economic
growth, which is statistically significant in our case. This is consistent with the idea
that increasing population affects various phenomena like the age structure of the
workforce, international migration, and income inequality, which adversely affect
economic growth. Initial GDP per capita has a negative coefficient, consistent with
conditional income convergence across countries.

The main interest of this study is to examine the impact of GPR on economic
growth. Table 4, Model 1 indicates a positive and significant impact of GPR on eco-
nomic growth in the full sample case. The coefficient on GPR is positive (0.033) and
statistically significant at the 1% level, suggesting that a 1% point increase in GPR
increases economic growth by 3%. The findings of the study are in line with (Wang
and Liu 2023; and Akadiri et al. 2020), which indicate that during the heightened
GPR, the countries expand their resource extraction, thereby boosting investment in
the economy, hence building up on the growth and the overall development. We aug-
ment Model 1 by adding government consumption expenditure and inflation GDP
deflator. Fischer (1993) has denoted these variables as macroeconomic instability
in a standard growth theory. An excessive government expenditure could induce a
crowding-out effect, thereby reducing the rate of investment, which could further be
exaggerated with high inflation, creating instability in the economy. Table 4, Model
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Table 4 Geopolitical risk and economic growth: full sample (FGLS estimates)

Dependent variable: growth rate Models
1 2 3 4
Initial GDP per capita (log) —2.232™" —2.105" —2.048™" -1.959""
[0.130] [0.154] [0.155] [0.181]
Investment (% of GDP) 0.172" 0.165"" 0.165"" 0.161""
[0.013] [0.013] [0.012] [0.013]
Human capital 1.026™" 0.978" 0.977" 0.987""
[0.181] [0.183] [0.189] [0.189]
Trade openness (% of GDP) 0.007"" 0.006™" 0.004™ 0.004™"
[0.001] [0.001] [0.001] [0.001]
Population growth —0.572"" —0.619" -0.716™" —0.749™"
[0.100] [0.104] [0.103] [0.107]
Geopolitical risk 0.033™" 0.026™" 0.018" 0.015"
[0.009] [0.009] [0.009] [0.009]
Government consumption expendi- — —0.03" - -0.016
ture (% of GDP) [0.014] [0.016]
Inflation rate - -0.80 - —0.438
[1.902] [2.048]
Democracy index - - —0.346""" —0.327""
[0.089] [0.094]
Economic freedom - - 0.277[0.133] 0.204 [0.163]
Constant 16.80"" 16.44™" 14.80" 14.80""
[1.086] [1.223] [1.222] [1.361]
Observations 780 780 771 771
Number of countries 41 41 41 41
Year-fixed effects Yes Yes Yes Yes
Country-fixed effects Yes Yes Yes Yes

, ,and * denote statistical significance at 1%, 5%, and 10%, respectively. Robust standard errors are
presented in []. “Initial GDP per capita (log)” refers to log of real GDP per capita lagged by one year.
Based upon the testparm diagnostic test, year dummies are all significant, rejecting the null that the
coefficients for all years are jointly equal to zero. Therefore, time-fixed effects are needed in this case.
Country-fixed effects are also considered for specifications. All regressions report FGLS. Sample period:
2000-2020

2 presents the result. A one percentage point increase in GPR increases economic
growth by 2.6%. The coefficient on GPR is positive and significant at the 1% level.
In the presence of macroeconomic instability, our results show that increased GPR
reduces economic growth by 0.007 (0.033-0.026) percentage points.

Institutions are key determinants of economic incentives and significantly
impact economic development, growth, income inequality, and poverty (Acemo-
glu et al. 2003). North (1990) states, “Institutions are the rules of the game in a
society or, more formally, are the humanly devised constraints that shape human
interactions.” Different societies have different institutions because they employ
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different formal approaches to collective decision-making, for example, choosing
to be more democratic versus autocratic. In our estimation, Model 3 captures the
impact of institutions on GPR and economic growth. We proxy democracy and
the index of economic freedom as the variable of institutions. Much empirical
research has pondered the relationship between democracy and growth. There is
a mixed review of the relationship, for example, Gerring et al. (2005) indicate
a negative relationship between the two, whereas Doucouliagos and Ulubasoglu
(2008) identify indirect significant and profound effects of democracy on eco-
nomic growth. Hence, no consensus is drawn in the literature about the impact
of democracy on economic growth. We do not advocate the relationship between
democracy and economic growth; instead, we try to explore the impact of GPR
on economic growth in the presence of democracy and the index of economic
freedom.

The coefficient of GPR in Model 3 is positive (0.018) and significant at the
10% level, indicating an increase of 1% point in GPR increases economic growth
by 1.8% points. The coefficient on democracy is negative (0.346) and signifi-
cant at a 1% level, establishing an inverse relationship between economic growth
and democracy. In the presence of GPR, a democratic country may witness less
growth in comparison to the countries that are more authoritative in nature. The
probable reason for such a transition could be that a democratic country has to
be more responsive to the poorer section of society by providing access to basic
facilities like education and health. These expenses are made at the cost of physi-
cal capital accumulation, thereby causing a decline in the growth of the country
(Tavares and Wacziarg 2001). The index of economic freedom exhibits a positive
and significant relationship (0.277). The impact of GPR on economic growth fur-
ther reduces by 0.015 (0.033-0.018) percentage points in the presence of an insti-
tutional variable. Model 4 evaluates the impact of GPR on economic growth in
the presence of macroeconomic instability and institutional variables. The GPR
coefficient is positive (0.015) and significant at the 10% level, indicating that
amid macroeconomic instability and a domestic political regime, the influence of
GPR on economic growth is minimal.

The interesting conclusion that our results show here is that GPR is only some-
times deterrents to economic growth. What could be a possible justification for
such a relationship between GPR and economic growth? One reason for such a
relationship could be extracted from Organski and Kugler’s (1977, 1980) work.
Their work explains the growth led by innovation by combining the technological
innovation adoption and the direct resource-destruction channel of the neoclassi-
cal theory. They argue that countries with higher industrial growth capacity could
rebuild because rebuilding is a form of increased investment that takes the form
of a higher growth rate. Thereby, innovations could lead to higher growth despite
countries losing the war, which the author terms the Phoenix factor.

Similarly, Schumpeter et al. (2017) suggest that technological innovation
benefits the economy and encourages economic growth. In the spur of geopo-
litical uncertainty, economies capable enough to siphon their resources for tech-
nological innovation witness a higher growth rate, whereas economies that lack
resources fail to achieve a higher growth rate. We thereby conjecture that while
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developed countries can quickly redirect their resources toward technical innova-
tion when faced with geopolitical unpredictability, emerging economies cannot
do so due to a lack of necessary resources. This may be one reason advanced
economies expand at favorable rates despite rising GPR while emerging econo-
mies contract at negative rates. In order to test this conjecture, we divide our full
sample into cohorts of advanced and emerging economies. The following subsec-
tion provides the results.

6.2 Subsample

The relationship between GPR and economic growth may depend upon the level
of development of particular economies. We estimate our models for cohorts of
advanced and emerging economies. We divide the 41 countries into 20 advanced
and 21 emerging economies.’ Table 5 presents the results for advanced and emerg-
ing economies for all Models.

The findings suggest that GPR positively impacts economic growth for advanced
economies. With a 1% increase in GPR in advanced economies, the economic
growth increases by 2.3, 1.6, 2.3, and 2.1% points in Model 1, 2, 3, and 4, respec-
tively. These findings support the theory proposed by Organski and Kugler (1977,
1980) and Schumpeter et al. (2017) that advanced countries are more likely to
experience higher growth with growing GPR due to advancement in technological
innovation.

Expenditure on research and development (R&D) is the best proxy to measure
the improvement of technology (Pakes and Sokoloff 1996). In the seminal work of
Jaffe (1996), it is identified that the share percentage in the R&D expenditure has
increased for advanced economies like the USA and its counterpart countries like
Germany, Japan, France, and the United Kingdom. Further, the study also highlights
that the USA has spent a higher proportion of the R&D share in defense and life sci-
ences than their counterparts, indicating that developed economies are more inclined
to innovation-led growth.

We now test the impact of GPR on emerging economies. For Models 1, 2, and 4,
our results show an insignificant impact of GPR on economic growth. However, in
Model 3, i.e., in the presence of institutional variables, the GPR inversely impacts
the economic growth of emerging economies by a 13.6% point significance at a 10%
level. This shows that as GPR increase, more democratic and economically free
emerging economies experience a negative growth rate. Our findings on emerging
economies are also confirmed by Soybilgen et al. (2019), who find a similar rela-
tionship for 18 emerging economies.

5 We categorize advanced and emerging economies following the definition of IMF. Table 10 in the
Appendix indicates the list of advanced and emerging economies. Figure 4 in the Appendix provides
a visual presentation of average geopolitical risk and economic growth of 41 economies from 2000 to
2020. The link for the same could be assessed here https://www.imf.org/external/pubs/ft/weo/2022/01/
weodata/groups.htm
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A striking finding identified in our analysis is the role of institutions in assess-
ing the impact of GPR on economic growth for advanced and emerging economies.
Institutions act as a stimulus in building the relationship between GPR and economic
growth. For example, for a democratic and economically free country, the impact of
GPR on economic growth remains unchanged (despite democracy not being signifi-
cant). Similarly, for emerging economies, GPR is significant only in the presence of
institutional variables. Thereby, we corroborate institutions to be a procyclical vari-
able for GPR and economic growth in a standard growth model.

7 Robust analysis
7.1 Addressing the endogeneity concern

One of the methodological issues to which growth models are subjected is the endoge-
neity concern, for example, in a regression equation that relates growth to the share of
investment to GDP. There is a high likelihood that investment share could be endog-
enously associated with the GDP. When the variables are endogenously determined, it
means that the variables are correlated with the error term in the model. For instance,
in a case of political instability and economic growth, considering political instability
lowers growth that this lower economic growth further feeds political instability. The
estimated regression coefficient will combine these two effects, resulting in an incon-
sistent estimate of the causal influence of instability (Durlauf et al. 2005).

The system GMM approach suggested by Arellano and Bover (1995) is employed
to tackle the endogeneity issue. It solves this problem by instrumenting the differenced
predetermined and endogenous variables with their available lags in levels: levels of the
dependent and endogenous variables, lagged one or more periods; levels of the prede-
termined variables, lagged one or more periods (Sakyi et al. 2018; Jiahao et al. 2022).
We estimate our model using a two-step system GMM as a robust measure. All the
exogenous variables are used as their own instruments, where their lag for one period
was used as instruments in the first-difference equations, and their once-lagged first dif-
ferences were used in the levels equation. The lag for the dependent variables and the
instruments is considered for up to one and two periods, respectively. Tables 6 and 7
exhibit the results of system GMM for the full sample and the cohort of advanced and
emerging economies, respectively. The results align with FGLS, full samples (Table 4),
and advanced economies (Table 5). In the case of emerging economies, the results are
more robust and significant for Models 3 and 4, which further confirms the detrimental
impact of GPR on the economic growth of emerging economies.

7.2 Alternate estimation measure

We begin with estimating the statistical robustness of our findings. We re-estimate the
model by modifying the full GLS—Park estimator called panel-corrected standard
error (PCSE) (Beck and Katz 1995) model. PCSE serves the weighting of observa-
tions for autocorrelation but uses a sandwich estimation to incorporate cross-sectional
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Table 6 Geopolitical risk and economic growth: full sample (system GMM estimates)

Dependent variable: growth rate Models
1 2 3 4
Initial GDP per capita (log) —2.108" —2.010"" —1.837" -1.674""
[0.151] [0.170] [0.173] [0.190]
Investment (% of GDP) 0.247"" 0.218"™ 0.208"" 0.181""
[0.016] [0.015] [0.015] [0.014]
Human capital 0.891°" 0.790"" 0.856™" 0.902""
[0.244] [0.217] [0.217] [0.200]
Trade openness (% of GDP) 0.007"" 0.005™" 0.001 0.002
[0.001] [0.001] [0.002] [0.002]
Population growth —0.431™" —0.543"" —0.728"" —-0.764™"
[0.118] [0.105] [0.112] [0.103]
Geopolitical risk 0.025™ 0.021" 0.022" 0.011"
[0.012] [0.013] [0.013] [0.006]
Government consumption expendi- — —0.039" - —-0.060"""
ture (% of GDP) [0.022] [0.022]
Inflation rate - —-1.718 - —5.320""
[1.307] [1.576]
Democracy index - - —-0.522"" -0.345™"
[0.106] [0.098]
Economic freedom - - 0.354" [0.160] 0.072 [0.187]
Constant 15.59" 16.48™ 12.90" 15.61
[1.293] [1.339] [1.315] [1.343]
Observations 780 780 771 771
Number of countries 41 41 41 41
Number of instruments 34 34 36 36
AR (1) p-value 0.000 0.000 0.000 0.000
AR (2) p-value 0.0806 0.083 0.084 0.084
Sargan p-value 0.142 0.607 0.078 0.107
Hansen p-value 1.000 1.000 0.999 0.998

,™ and " denote statistical significance at 1%, 5%, and 10%, respectively. Robust standard errors are
presented in []. Sample period: 2000-2020. “Initial GDP per capita (log)” refers to log of real GDP per
capita lagged by one year. All explanatory variables were treated as endogenous. Their lagged values up
to two periods were used as instruments in the first-difference equations, and the year is considered in the
levels equation. A two-step system GMM is used for the analysis

dependence when calculating standard errors. It also accounts for heteroscedastic, con-
temporaneously cross-sectionally correlated, and autocorrelated (AR1) errors. Tables 8
and 9 report the results. The results align with FGLS results (Tables 4 and 5).

@ Springer



Economic Change and Restructuring (2024) 57:25

25 Page 22 0of31

81 81 0T 0T 91 91 91 91 SjuSWNISUL JO JoquInN
1T &4 &4 |54 0T 0T 0T 0T SALNUNOD JO RqUINN
16€ 16€ 00t 00% 6LE 6LE 6LE 6L SUONEBAIISqO
[oor'zl [c1eel [€L0T] [+oT7l [osL'1] [zeeel [89¢°11 182l
L ELT6 ...089 AR IL'S iOLST 08'8C 09T e 1TTT eI
[LST 0l 6140 [s61°0] ,9L£°0 - - (912°0) 180°0 (061°0) ,29€°0 - - WOPaa1y OIWOUOIEH
[evT0] [1v1°0] (€L1°0) (891°0)
0160~ el L9°0— - - 090 2220080 - - xopur Kdero0wa(
lecrel [889°1] (901°€) (590°€)
1076 - e SPO'S— - 65S°0- - 0690 - el uoneyu[
[8€0°0] [+€0°0] (910°0) ¥10°0) (dao Jo %) o
e SET0— - 9L0°0— - e IV00— - CE0°0— —  -1puadxe uondwnsuod JUSWUIAOLD)
[290°01 [£90°01 (150°0) [1s0°01 [600°0] [800°0] [800°01 [£00°0]

0TT0— o OVT0— 6200~ LLO0— P00 8200 X (0 e £20°0 st eonijodoan
[s81°0] [oL1°0] [0L1°0] [s91°0] [101°0] [$60°0] [$60°0] [260°0]

e SELT— +2:868°0— eaSELO— 2288570~ 0800~ w0 ..20T0— s 0ETO— mo1s uonendog
[€00°0] [€00°0] [£00°0] [€00°0] [100°0] [100°0] [100°0] (100701

o 1100~ 2 010°0— €000~ 2000~ 1100 1100 e 0070 +..8000 (dao jo %) sseuuado oper],
[sLe 0] [oLg 0] [18¢°0] [98¢°0] [0L1°0] [691°0] [€91°0] [991°0]

et e 1OE'T n8S0°1 ..066°0 enSOE'T enCLTT cenlLTT L8ETT [endes uewny
[0zo°0l [0zo'0l [120°0] [1z0°0] [L10°0] [s10°0] [L10°0] [910°0]

FTT0 nEVT0 enCETO 0LT0 26900 14:160°0 s 9L00 2..060°0 (ddD 30 %) yusunsaAu]
[z8z 0] [1vcol [9Lz0] [6£T0] [sTH70] [e1+70] [sLzol [8Lz0]

o 00L°0— 09T T— L €60~ o EST'T— 0097~ L€~ o SILT— 0T8T~ (Soy) eyrdeo 1od o rentug
12 € 4 I 14 € 4 I

SOIWOU099 SurSowyg

SOIOUOID PAOUBAPY

Qe Imoid :o[qerrea juopuado(g

(serewms? D WalsAs) opduresqns :y1moId orwouods pue s [eonrodoan 7 ajqer

pringer

As



25

Page 23 of 31

Economic Change and Restructuring (2024) 57:25

eydes 1od @O [V, ‘070Z-0007 :Poriad ajdwres [] ut pajudsaid are 10110 prepuess 1snqoy A[PANdSaI ‘940 PUB ‘%G %[ 18 SOUBdYIUSIS [EINSHEIS joudp pue * ¢

stsA[eue 9y} 10§ pasn ST NJAID Ww)sAs dajs-om} v ‘uonenba S[AS[ SY) UT PAISPISUOD ST 183K JY) pue ‘Suonenba 90USISJIP-ISIY Y} UT SJUSWNIISUT
se pasn axom sporrad om) 0} dn sanfea padSe[ J1ay ], ‘SnouaSopu sk pajeal) a1om s9[qerrea Kiojeue[dxa [[y 1eak ouo Aq paS3e| viided 1ad JOO el Jo Sof 0) s19ja1  (30)

dk gk

000°T 666'0 068°0 €8L°0 068°0 SLL'O 8880 9¥8'0 onfeA-d uasuey

666'0 000'T 000°T 9CL0 000°T 000°T 000°1 S01°0 159) uesIeS

L06°0 €60 8L8°0 760 98C°0 6LC°0 69C°0 620 (@4av

0000 0000 0000 0000 0000 000°0 0000 0000 mav
14 € C I 14 € [4 !

S9Iwou099 Jurdrowyg

SOIOUOI PAOUBAPY

Q11 pmoiIs :9[qeLiea juspuadoq

(ponunuoo) £ s|qey

pringer

As



25 Page 24 0f 31 Economic Change and Restructuring (2024) 57:25

Table 8 Geopolitical risk and economic growth: full sample (PCSE estimates)

Dependent variable: growth rate Models
1 2 3 4
Initial GDP per capita (log) -2.012"" —1.947" —-1.906™" —1.665""
[0.191] [0.221] [0.203] [0.243]
Investment (% of GDP) 0.193"* 0.183™" 0.184™ 0.173"*
[0.017] [0.016] [0.015] [0.016]
Human capital 0.866™" 0.852"" 0.951™" 1.063"
[0.247] [0.247] [0.266] [0.259]
Trade openness (% of GDP) 0.007"" 0.006™" 0.004™ 0.004"
[0.001] [0.001] [0.002] [0.002]
Population growth —0.446"" —0.479"" —-0.605"" -0.630""
[0.135] [0.136] [0.141] [0.139]
Geopolitical risk 0.026™ 0.022™ 0.011 0.010
[0.010] [0.011] [0.011] [0.011]
Government consumption expendi- — —0.029 - -0.051""
ture (% of GDP) [0.020] [0.022]
Inflation rate - -2.178 - -5.376"
[2.640] [2.934]
Democracy index - - -0.312" —-0.224"
[0.122] [0.126]
Economic freedom - - 0.190 [0.219] —0.232 [0.238]
Constant 14217 14.52" 13.16™ 14.55™"
[1.607] [1.732] [1.733] [1.875]
R- square 0.56 0.59 0.54 0.58
Observations 780 780 771 771
Number of countries 41 41 41 41
Year-fixed effects Yes Yes Yes Yes
Country-fixed effects Yes Yes Yes Yes

,™ and " denote statistical significance at 1%, 5%, and 10%, respectively. Robust standard errors are
presented in [].“Initial GDP per capita (log)” refers to log of real GDP per capita lagged by one year.
Based upon the testparm diagnostic test, year dummies are all significant, rejecting the null that the
coefficients for all years are jointly equal to zero. Therefore, time-fixed effects are needed in this case.
Country-fixed effects are also considered for specifications. All regressions report PCSE. Sample period:
2000-2020

8 Conclusion

This study establishes a robust relationship between GPR and economic growth
for a panel of 41 countries from 2000 to 2020. Our one-year panel analysis
indicates that GPR has a significant growth-accelerating effect. For developing
economies, however, the impact of GPR is negative on economic growth. The
advanced economies exhibit a positive relationship indicating the minimal impact
the rising geopolitical tension induces on overall growth. This also ascertains that
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Table 10 List of countries

. Advanced economies Emerging and developing
falllng. under advapced and economies
emerging economies
1 Australia 1 Argentina
2 Belgium 2 Brazil
3 Canada 3 Chile
4 Denmark 4 China
5 France 5 Columbia
6 Finland 6 Egypt
7 Germany 7 Hungary
8 Hong Kong 8 India
9 Italy 9 Indonesia
10 Israel 10 Malaysia
11 Japan 11 Mexico
12 South Korea 12 Peru
13 The Netherlands 13 Poland
14 Norway 14 The Philippines
15 Portugal 15 Russia
16 Spain 16 Saudi Arabia
17 Sweden 17 South Africa
18 Switzerland 18 Thailand
19 United Kingdom 19 Tunisia
20 United States 20 Turkey
21 Ukraine

the advanced economies could sustain the jolt of GPR and thereby display less
growth consequences, unlike the developing economies. For developing econo-
mies, GPR curb growth primarily by redirecting government expenditure, i.e.,
diverting resources from more productive private and public investment to mili-
tary and security spending.

A few policy insights that can be drawn from this study is as follows: first, because
developing economies are negatively affected by GPR, these countries must start con-
sidering GPR as an important determinant of macroeconomic stability, similar to the
Bank of England’s “uncertainty trinity.” Second, the advanced economies should be
assisting developing economies to address the tensions arising due to rising GPR, simi-
lar to how Ukraine is being assisted by advanced economies today. Because advanced
economies are less affected by GPR, it is also the responsibility of these economies to
support and promote the growth-accelerating activities of the victim country. Lastly,
this also induces a moral responsibility for the World Bank and International Monetary

@ Springer
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Geopolitical Risk and Economic Growth of all economies SUTER)

e . '(‘/b Count: 82
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Median: 1.292

Standard deviation: 1.544
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Fig.4 Geopolitical risk and economic growth of all countries. Source: Authors’ calculation. Note: The
map presents the average geopolitical risk and economic growth of 41 economies from 2000 to 2020.
The map shows that advanced economies, on average, experienced heightened geopolitical risks during
the study period, whereas emerging economies experienced moderate geopolitical risks barring China
and Russia. The map presented here is just for representational purposes

Fund (IMF) to provide aid once the conflict ends to assist in reconstruction (Bannon
and Collier 2003).

This study has few limitations, suggesting a direction for future research. The study
is limited to 41 countries, with inadequate representation of regions like Africa and
Asia. The study could be extended to more countries if the data on GPR is made avail-
able. Further, the paper has analyzed the impact of GPR on economic growth in the
presence of different political institutions, such as democracy and economic freedom,
in a linear model framework. A further extension to this work could be examining a
nonlinear relationship between the two variables. As stated in the literature and also our
own intuition indicates, an interactive or a nonlinear regression model will provide a
better explanation of the relationship between the two variables. However, this analysis
is beyond the scope of this study, but a study exclusively based on an interactive regres-
sion model might enhance the results of the study.

@ Springer
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Appendix: A

The categorization of countries is based on the classification followed in the
World Economic Outlook (WEO), published by International Monetary Fund
(IMF). The WEO classifies countries into two categories: advanced economies
and emerging and developing economies. See Table 10 and Fig. 4.
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