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the geopolitical tension. Otherwise, the world economic 
performance will deteriorate.
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Introduction

Recently, a new strand of research has been evolving 
about geopolitical risk. This new trend of empirical 
works concentrates on exploring the effects of geopo-
litical risk on various economic sectors and financial 
indicators. A sample of these recent empirical studies 
includes oil price volatility (Qian et  al., 2022), eco-
nomic fluctuations (Akadiri et  al., 2020), renewable 
energy sector (Sweidan, 2021a), environmental degra-
dation (Riti et al., 2022), tourism sector (Hailemariam 
& Ivanovski, 2021), the stock market (Abbass et  al., 
2022), natural resources rents (Sweidan & Elbargathi, 
2022), bank stability (Phan et  al., 2022), government 
investment (Bilgin et al., 2020), and Trade flows (Gupta 
et al., 2019) commodity markets (Gong & Xu, 2022). 
Various empirical studies proved that geopolitical risk 
significantly influences the economy. It does not always 
have unfavorable effects. However, it encourages some 
economic sectors, such as renewable energy, and causes 
significant energy returns for oil-exporting countries.

Abstract Many scholars have empirically tested the 
influence of geopolitical risk on economic activities and 
financial indicators. This paper attracts a new research 
strand by investigating the geopolitical risk determi-
nants. More precisely, we examine if the international 
geopolitical risk of a selected group of countries spills 
over to Russia. Alternatively, it inspects if the geopoliti-
cal tension among nations is cointegrated. This group 
of countries includes the United States, Germany, 
China, and Ukraine. The current paper designed and 
computed an empirical model using the Autoregres-
sive Distributed Lag model (ARDL) during the period 
1993:01–2022:05. The results reveal that the interna-
tional geopolitical risk of Russia is cointegrated with 
the other four nations. In the short run, the international 
geopolitical risk of the four nations spills over to Russia 
by increasing its international geopolitical risk. While 
in the long run, the same impacts persist. But the effect 
of the United States’ geopolitical risk becomes statisti-
cally insignificant. The results also show that Germany 
has the largest effect on Russia’s geopolitical risk in the 
long run. Moreover, the increase in oil prices overflows 
Russia by decreasing its international geopolitical risk. 
Thus, rival nations should reach a settlement to reduce 
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In a seminal work, Caldara and Iacoviello, (2022, 
1197) defined geopolitical risk as “the threat, reali-
zation, and escalation of adverse events associated 
with wars, terrorism, and any tensions among states 
and political actors that affect the peaceful course of 
international relations.” It presents geopolitical risk 
as an international institutional ambiguity arising 
from wars or tensions, including severe economic 
conflicts. This uncertainty among nations reduces all 
aspects of economic activities, i.e., trade, consump-
tion, and investment, and restraints the economic 
policies’ effectiveness (Bhattarai et  al., 2020; Choi, 
2018; Stockhammar & Osterholm, 2016; Baker et al., 
2016). Within their work, Caldara and Iacoviello 
(2022) constructed the international geopolitical 
index for the world and 43 countries.

Recently, some studies examined the determinants 
of geopolitical risk. Sweidan (2022) explored the 
influence of the United States macroeconomic vari-
ables on the international geopolitical risk. His results 
confirmed that this impact is statistically significant. 
Similarly, Lee (2022) investigated the relationships 
among oil shocks, geopolitical uncertainties, and 
green bond returns. He concluded that an unexpected 
positive adjustment in oil prices increases geopoliti-
cal risks. Faruk et al. (2022) tested the cross-countries 
pairwise transmission of international geopolitical 
risk. They used a sample of 19 countries covers the 
period 1985:01 to 2016:12 and utilized the spillover 
model of Diebold and Yilmaz (2012). Their results 
illustrate a considerable amount of pairwise geopo-
litical transmission across their sample countries. The 
spillover can be justified by bilateral trade, geographi-
cal closeness, debt burdens, fiscal imbalance, geo-
graphical sizes, and economic size.

The international geopolitical risk is fluctuating 
sharply among nations and geographical areas. The 
best example is to explore that for Russia. This paper 
explores this new strand of research within the geo-
political risk area. We aim to investigate if the geo-
political tension among nations is cointegrated or 
spillover to another country. Precisely, we focus on 
the overflow of the international geopolitical risk 
from a group of countries to Russia. Figure  1 pre-
sents Russia’s international geopolitical risk during 
the period 1993:01–2022: 05. It displays permanent 
fluctuations with spikes during some periods, mainly 
starting from 2014 to beyond. Russia went through 
many regional conflicts and clashes, mainly after 

dissolving the former Soviet Union. These events jus-
tify the spikes in the international geopolitical risk 
index. Below are the most important wars and con-
flicts from 1993 to 2022. Russia contributed directly 
to these geopolitical events. During 1990–1992, an 
armed conflict broke out in Transnistria/Moldova. In 
1992–1993, the Abkhazian war in Georgia. The first 
and second Russian-Chechen wars were between 
1994 and 1996 and 1999–2009. In 2008, the Russian-
Georgian war started for around two weeks. In 2014, 
Russia annexed the Crimean Peninsula from Ukraine, 
and after that, many conflicts and clashes arose in 
eastern Ukraine. During 2015–2022, Russia started 
its military operations in Syria. Finally, on February 
24, 2022, Russia officially attacked Ukraine.

A cointegration relationship among a group of 
series implies that they are combined in the long 
run. If they depart from each other in the short run, 
they will return to the long-term trend. Technically, 
it means that the geopolitical risk in one country 
can explain the movement of the geopolitical risk in 
another country. Our paper contributes to the litera-
ture by understanding in-depth how geopolitical risk 
among nations reacts to each other. Besides, it helps 
various stakeholders, i.e., government, firms, and 
investors, to adopt national security policies and risk 
management strategies. Based on our knowledge, lit-
erature lacks such a vital study. Contrary to the work 
of Faruk et al. (2022), we use the Autoregressive Dis-
tributed Lag (ARDL) approach to cointegration anal-
ysis and concentrate on Russia. The rest of the paper 
is structured as follows in “Literature review and 
theoretical framework” section introduces a related 
literature review and the paper’s theoretical context. 
In “Data and methodology” section submits the data 
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Fig. 1  Russia’s international geopolitical risk during the 
period 1993:01–2022: 05
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and methodology of the paper. In “Results” section 
reveals the empirical results and analysis. Conclu-
sions and policy implications are offered in “Conclu-
sions and policy implication” section.

Literature review and theoretical framework

After the collapse of the former Soviet Union in 1991, 
many American politicians believed that it was time 
to support Russia in throwing the communist ideol-
ogy and joining the Western countries. Thus, the U.S. 
sent economic and political advisers to work with the 
Russians to promote democracy, freedom, and the 
free-market philosophy. However, it turned out that 
the history of Russia established a unique and exclu-
sive thought about its role in the world and managing 
the economy. Russia believes that it still has the right 
to affect the post-Soviet states, meaning that Rus-
sians do not desire to be part of the North Atlantic 
Treaty Organization (NATO) or the European Union 
(EU). Alternatively, Russians believed that the bor-
der of its security line does not include the borders 
of the Russian Federation but also the borders of the 
former Soviet Union. Thus, the U.S. and the Western 
countries denied Russia’s legitimate desires. They 
requested that Russia respect the neighboring coun-
tries’ rights. Polak and Polakova (2022) highlighted 
that Russians are sensitive to their security, and thus 
they maintain a zone of influence around themselves. 
By that, they hold a degree of control over neighbor-
ing countries. Undoubtedly, these political disagree-
ments boosted the political tension between Russia 
and the Western countries. Simultaneously, we can-
not ignore that the world is witnessing fierce rivalries 
between the West and the East regarding economic 
interests and ideologies (Sweidan, 2021b).

In 1991, Ukraine declared its independence. 
Ninety-two percent of voters supported this action 
in a referendum, and the Western countries encour-
aged too. In 1994, Under the Budapest Memoran-
dum, Ukraine delivered its nuclear arsenal to Russia 
in exchange for an obligation to respect its independ-
ence, sovereignty, and borders. Then, in 2014, a pro-
test was waged in Ukraine against President Viktor 
Yanukovych, an ally of Russia, and thus Moscow lost 
its close friend in Ukraine. The protestors chanted for 
more alignment with the Western countries. After 
that, Russia, Ukraine, Germany, and France, signed 

an agreement to reduce the tension between the two 
countries known as the Minsk Accords. This series of 
events tells that the independence of Ukraine created 
a severe threat to Russia and thus the geopolitical risk 
between Russia and the Western countries increased. 
This threat was enlarged when the Ukrainian govern-
ment expressed interest in joining the North Atlantic 
Treaty Organization (NATO). Thus, the announced 
reason for invasion Ukraine was to depose the 
Ukrainian government and end for good its desire to 
join NATO.

On the economic side, Russia plays a significant 
role in the international oil and gas market. It controls 
around 19.9% and 6.2% of the world’s proven natural 
gas and oil reserves, respectively (British Petroleum, 
2021). It is well-known that Russia is the major oil 
and gas exporter to the EU. Around half of the Rus-
sian natural gas to the EU is carried via pipelines 
passing through Ukraine. In 2006 and 2009, there was 
a crisis between the two countries because of a price 
dispute. It led to temporary interruptions in the gas 
flow to the EU (Erşen & Çelikpala, 2019). The inva-
sion of Ukraine deepens the crisis between Russia 
and the Western countries. Thus, Russia and the EU’s 
long interdependence on one another for gas and oil 
has become a critical bargaining debate on both sides. 
All these events increase the geopolitical tension 
between Russia and Western countries. In contrast, 
Russia has close economic and political relationship 
with China. Russia is a primary oil exporter to China.

Thus, the current paper assumes that the interna-
tional geopolitical risk in Russia 

(

GRUt

)

 relies on the 
international geopolitical risk of major international 
powers in the global scene that directly have eco-
nomic and political links with Russia. This includes 
the geopolitical risk of Ukraine 

(

GUKt

)

 , Germany 
(

GGRt

)

 , the United States 
(

GUSt
)

 , and China 
(

GCHt

)

 , 
in addition to the oil prices 

(

OPt

)

 . Hence, the gen-
eral functional form of the current paper’s empirical 
model is as follows:

Data and methodology

Our data is extracted from Caldara and Iacoviello, 
(2022). It covers the period from January 1993 to 

(1)GRUt = F
(

GUKt,GGRt,GUSt,GCHt,OPt

)
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May 2022, and thus we have 353 observations. The 
six variables are transformed by using the natural log-
arithm. Figure 2 shows that the five countries normal-
ized international geopolitical risk fluctuated sharply. 
Moreover, Table  1 illustrates our data descriptive 
statistics and correlation coefficients. The independ-
ent variables’ correlation coefficients are within the 
acceptable scope. Hence, our data sample does not 
have the warning sign of multicollinearity. Equa-
tion (1) can be written in a linear regression form as 
follows:

(2)LnGRUt = �0 + �1LnGUKt + �2LnGGRt + �3LnGUSt + �4LnGCHt + �5LnOPt + vt

where �0 to �5 are the model parameters, and vt is 
the white noise error term.

Our paper employs the ARDL approach to cointe-
gration analysis to estimate Eq.  (2) parameters. It is 
a well-known time series methodology developed by 
Pesaran et  al. (2001). It explores the existence of a 
long-run relationship among the models’ variables. If 
it exists, the econometric software will estimate short-
run and long-run parameters, and the error correction 
term 

(

ECMt

)

. ECMt measures the speed of adjust-
ment toward the long-run equilibrium. These esti-

mated parameters are the principal tool for analyzing 
the relationship among the variables. This approach 
can be applied to a group of variables regardless if 
they are integrated of order I (0) or I (1) or a com-
bination. Thus, it is critical to inspect the stationar-
ity of our data. The general functional formula of the 
ARDL (p, q) is as follows:

where Lt stands for the dependent variable, Mt rep-
resents a group of explanatory variables, �0 to �2 are 
the model’s coefficients, �t is the random disturbance. 
We can re-write Eq. (2) to match the shape of ARDL 
approach as shown in Eq. (3) and as follows:

(3)Lt = �0 +

p
∑

k=1

�1Lt−k +

q
∑

j=0

�2Mt−j + �t
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Fig. 2  The five countries normalized international geopolitical 
risk (logarithm scale)

Table 1  The descriptive 
statistics and the variables’ 
correlation coefficients 
Source: calculated by the 
author

LNGRU
t

LNGUK
t

LNGGR
t

LNGUS
t

LNGCH
t

LNOP
t

Panel A: descriptive statistics
Mean  − 0.497  − 2.883  − 1.311 0.712  − 0.921 3.761
S. Dev 0.524 1.275 0.572 0.397 0.532 0.625
Min  − 1.609  − 4.605  − 2.813  − 0.288  − 2.303 2.423
Max 2.201 2.192 0.565 2.582 0.956 4.897
Obs 353 353 353 353 353 353
Panel B: correlation coefficients
LNGRUt 1.000
LNGUKt 0.686 1.000
LNGGRt 0.728 0.559 1.000
LNGUSt 0.602 0.298 0.670 1.000
LNGCHt 0.536 0.406 0.508 0.468 1.000
LNOPt 0.063 0.200 0.177 0.106 0.458 1.000
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where the mathematical symbol Δ stands for the 
first difference process. The coefficients �1 to �6 are 
the short-run parameters, while the coefficients �2 
to �6 are the long-run parameters after normalizing 
them by �1 . This paper set a maximum of 8 lags and 
allowed the automatic selection option to select the 
optimum lags that minimize the Akaike information 
criterion (AIC). This step was accompanied by esti-
mating diagnostic and stability tests to assure robust 
results.

(4)

Δ lnGRUt = �0 +
∑8

(k=1)
�1Δ lnGRU(t−k) +

∑8

(k=0)
�2Δ lnGUK(t−k)

+
∑8

(k=0)
�3Δ lnGGR(t−k) +

∑8

(k=0)
�4Δ lnGUS(t−k)

+
∑8

(k=0)
�5Δ lnGCH(t−k) +

∑8

(k=0)
�6Δ lnOP(t−k)

+ �1 lnGRU(t−1) + �2 lnGUK(t−1) + �3 lnGGR(t−1)

+ �4 lnGUS(t−1) + �5 lnGCH(t−1) + �6 lnOP(t−1) + �t

This approach uses two techniques to test if a 
long-run relationship exists among the series. First, 
it calculates and contrasts with the upper and lower 
critical F-values of Pesaran et al. (2001). If the F-sta-
tistic exceeds the upper bound critical values, the null 
hypothesis of no cointegration can be rejected, and 
the long-run relationship exists. However, if the F-sta-
tistic falls behind the lower bound critical values, the 
null hypothesis cannot be rejected, and the long-run 
relationship is invalid. The conclusion will be uncer-
tain if it is in between the range. In special cases, if 
all the series are I (1), the upper critical bounds are 
the criteria. Likewise, if all the variables are I (0), the 
lower critical bounds are the standards. Second, the 
ECMt is computed and replaced the long-run series in 
Eq. (4). The long-run relationship is valid if the com-
puted coefficient is statistically significant, negative, 
and less than one.

Results

As stated above, inspecting the stationarity of our 
data is a crucial step to guarantee that our data meets 
the ARDL approach condition. We computed three-
unit root tests: the Augmented Dickey-Fuller (1981) 
(ADF), Phillips-Perron (1988) (PP), and Elliott-Roth-
enberg-Stock (1996) (ERS). They have the same null 
hypothesis: the series has a unit root. The results are 
reported in Table  2, which illustrates that the three 
tests can reject the null hypothesis for all five inter-
national geopolitical risk series. It means that they are 
stationary at the level. However, for the oil price, only 
one test (ERS) reveals that it is stationary at the level. 
Meanwhile, the three-unit root tests confirmed that it 
is stationary at the first difference. Therefore, our data 
meets the ARDL approach condition, and we can pro-
ceed to estimate our model’s parameters.

Table 2  Standard unit root tests Source: calculated by the 
author

***P < 0.01, **P < 0.05, and **P < 0.01

ADF PP ERS

Data on the level
LNGRUt  − 5.994***  − 8.135*** 2.584***

LNGUKt  − 4.324***  − 5.398*** 2.641**

LNGGRt  − 6.001***  − 9.380*** 0.628***

LNGUSt  − 4.192***  − 6.155*** 3.639***

LNGCHt  − 7.957***  − 11.190*** 0.960***

LNOPt  − 2.829  − 2.466 5.626*

Data with the first difference
LNOPt  − 14.427***  − 13.998*** 0.178***

Table 3  The ARDL cointegration test Source: calculated by 
the author

***means significance at 1% level. The critical values of the 
upper bound by Pesaran et  al. (2001) are 3.73 and 4.15 at 
2.5% and 1% significant levels, respectively, and by Narayan 
(2005) test are 3.606 and 4.587 at 5% and 1% significant levels, 
respectively

Cointegration hypothesis F-Statistic

LnGRU
t
=

F
(

LnGUK
t
,LnGGR, LnGUS

t
,LnGCH

t
,LnOP

t

)

4.792***
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Table  3 introduces the ARDL cointegration test. 
The estimated F-test statistic (4.792) exceeds the 
upper critical values of Pesaran et  al., (2001) and 
Narayan (2005). All the critical values are reported 
under Table 3. Hence, the null hypothesis of no coin-
tegration is rejected. Moreover, Table  4 shows that 
the ECMt is statistically significant, negative, and 

less than one. These results approve the existence of 
a long-run association among the paper’s series over 
the period 1993: 01–2022: 05. Moreover, the diag-
nostic and stability tests examined the error terms 
normality, autocorrelation, white heteroscedastic-
ity, autoregressive conditional heteroscedasticity, the 
model’s functional form, and the parameters’ stabil-
ity. The stability test outcomes are presented in Fig. 3, 
while that of the diagnostic tests are reported in 
panel C of Table 4. All tests confirm that our ARDL 
model satisfies the assumptions of the classical linear 
regression.

In the short run, the results show that the effect 
of the international geopolitical risk of the four 
countries, Ukraine, Germany, the United States, and 
China, on that of Russia is statistically significant 
and positive. However, the influence turned out to 
be negative for the late lags (4 and 6) of the United 
States and China’s international geopolitical risk. 
This sign flip because the behavior in the short-run 
transfers new information on the nature of the rela-
tionship. More procedures, information, and com-
promise among the nations mitigate the risk. Mean-
while, the impact of oil prices on Russia’s 

Table 4  The  ARDL model estimation Source: calculated by 
the author

***P < 0.01, **P < 0.05, and *P < 0.10. For the short run 
parameters, we reported the statistically significant results only

Coefficients Standard errors

(A) Short-run parameters
ΔLnGRUt−1  − 0.246*** 0.058
ΔLnGRUt−2  − 0.118** 0.051
ΔLnGUKt 0.168*** 0.019
ΔLnGUKt−1 0.065*** 0.023
ΔLnGUKt−1 0.038* 0.021
ΔLnGGRt 0.209*** 0.036
ΔLnGUSt 0.499*** 0.069
ΔLnGUSt−1 0.227*** 0.076
ΔLnGUSt−2 0.214*** 0.076
ΔLnGUSt−4  − 0.195*** 0.063
ΔLnGCHt 0.226*** 0.044
ΔLnGCHt−4 0.102** 0.049
ΔLnGCHt−6  − 0.073** 0.037
ΔLnOPt  − 0.045* 0.024
(B) Long-run parameters
Constant 1.008*** 0.413
LnGUKt−1 0.155*** 0.044
LnGGRt−1 0.307** 0.130
LnGUSt−1 0.106 0.155
LnGCHt−1 0.223* 0.125
LnOPt−1  − 0.141** 0.073
ECMt−1  − 0.316*** 0.054
(C) Diagnostics tests Probability
AdjR2 0.709
Jarque–Bera 0.139 0.933
LM − Stat.(BG test), F (8, 313) 0.877 0.634
Heteroskedasticity (BPG-test)
F (24, 321) 0.933 0.505
Heteroskedasticity (ARCH-test)
F (1, 343) 1.859 0.174
Ramsey RESET (F-test), F (4, 

317)
1.554 0.186

CUSUM Stable
CUCUMSQ Stable
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Fig. 3  The CUCUM and CUCUMSQ of the ARDL model
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international geopolitical risk is statistically signifi-
cant and negative. This result is expected because 
oil and gas are primary source of revenue for the 
Russian economy; an increase in oil prices helps the 
Russian’s government achieve its intended plans 
and reduces the tension. Additionally, Table 5 intro-
duces the Wald test of the joint short-run dynamic 
coefficient for three explanatory variables reported 
in Table  3 (the international geopolitical risk of 
Ukraine, the United States, and China). The null 
hypothesis presumes that the joint short-run 
dynamic parameters are equal to zero, 

i.e.,
N
∑

j=1

�t−j = 0 . The null hypothesis can be rejected 

based on the Wald test results. Thus, The interna-
tional geopolitical risk of Ukraine, the United 
States, and China Granger cause Russia’s interna-
tional geopolitical risk in the short run. Recall that 
the short run coefficient of Germany (0.209) is sta-
tistically significant at 1% level. Likewise, the inter-
national geopolitical risk of Germany Granger 
cause Russia’s international geopolitical risk too.

These behavioral impacts proceed in the long run 
with a minor change. The effect of the United States 
geopolitical risk became statistically insignificant. 
It means that Russia is more sensitive to the geopo-
litical risk within its region, where its primary eco-
nomic transactions and strategic decisions. Since we 
use the same scaled variables, then we can compare 
the spillover effect of the different nations on Rus-
sia’s geopolitical risk. It is obvious that this effect is 
heterogenous and the size differs from one country to 
another. The long-run coefficients in Table  4 reveal 
that Germany has the largest effect (0.307) on Rus-
sia’s geopolitical risk, then China (0.223), and finally 
Ukraine (0.155). Additionally, the past years’ errors 
are amended in the current period with a modest 
speed reaching 32 percent. Moreover, the statistically 
significant negative coefficient of ECMt confirms the 

presence of a long-run Granger causality from the 
explanatory variables to Russia’s geopolitical risk.

All in all, our paper provides evidence that the 
international geopolitical risk among nations is mov-
ing together. Therefore, the international geopolitical 
risk of Russia can be explained by that of Ukraine, 
Germany, China, and the United States. The justifica-
tion for this outcome is that we live in a globalized 
world with highly interconnected economic transac-
tions and interests.

Conclusions and policy implication

Lately, many scholars empirically inspected the 
impact of geopolitical risk on various economic 
series and financial variables. It is encouraged by 
the geopolitical risk index produced by Caldara and 
Iacoviello (2022) and their earlier versions. Our paper 
attracts new research by examining the geopolitical 
risk determinants. Unambiguously, we explore if the 
international geopolitical risk of a selected group of 
countries spills over to Russia. Alternatively, we test 
if the international geopolitical risk of Russia coin-
tegrated with that of a group of countries. Up to our 
knowledge, literature lacks such a critical study.

The findings show that the international geopoliti-
cal risk of Ukraine, Germany, the United States, and 
China spills over to Russia by increasing its interna-
tional geopolitical risk. However, the increase in oil 
prices overflows Russia by decreasing its interna-
tional geopolitical risk. This conclusion tells that the 
various determinants of geopolitical risk can easily 
and quickly move from one country to another. We 
cannot neglect the fierce rivalry between the West and 
East regarding economic performance and ideologies. 
The world is deeply interconnected, and any severe 
shock to any part will overflow to the remaining parts 
in terms of inflation and economic recession. The best 
example is the latest severe negative consequences of 
the invasion of Ukraine and the global supply chain 
on the global economy. Thus, our paper calls world 
nations to coordinate and cooperate to resolve eco-
nomic and political malfunctions. Unquestionably, 
international polarization and increasing geopolitical 
tension among nations will worsen international eco-
nomic development.

Table 5  Wald test  of the joint short-run coefficients Source: 
calculated by the author

Wald test (F-Statistics) Probability

ΔLnGUKt−j 4.106 0.017
ΔLnGUSt−j 7.374 0.000
ΔLnGCHt−j 2.844 0.010
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