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ARTICLE INFO ABSTRACT

JEL classification: We explore the systematic risk effects of the Russia—Ukraine war on European non-financial firms
G32 during the period 2021Q1-2022Q4. Using quarterly firm-level data, we find that, after the
G12 Russia—Ukraine conflict, European non-financial firms experienced a statistically significant in-
Keywords: crease of systematic risk (Beta). Moreover, we also find that firms with higher foreign sales

Russia—Ukraine invasion

reduced their exposure to such unprecedented geopolitical event, showing a statistically signifi-
Systematic risk

o i cant lower Beta in the aftermath of the announcement of the Russian invasion of Ukraine. Results
Geopolitical risk . . . . . .
Foreign sales are robust also using alternative measures of firm risk as well as after running alternative
EU STOXX 600 econometric approaches.

1. Introduction

The Russia-Ukraine war of 24th February 2022 should be considered as one of the most recent relevant demonstrations about the
far-reaching effects of armed conflicts on global economies and financial markets (Ahmed et al., 2023). This is because the unique hit of
local and global political interests in the Russian region has not only modified the European landscape but has also spread and been
amplified by energy markets (Candila et al., 2021; Goodell et al., 2023), financial markets interconnectedness (Wu et al. 2023; Ahmed
et al., 2023; Boubaker et al., 2022; Gaio et al., 2022), foreign exchange rate markets (Hossaine et al., 2023), and economic stability
(Kayani et al., 2023). Specifically, Goodell et al. (2023), as a mean of bootstrapped quantile regressions and Newey-west estimator,
find that the Russia—Ukraine war affected the levels of natural gas futures price and volatility having disrupting effects on commodity
markets uncertainty. Therefore, higher energy prices may be considered as a structural channel affecting inflation expectations, finally
leading to higher expected equity returns from investors (Alomran and Alsubaiei, 2022). Ahmed et al. (2023) explore how the Rus-
sia-Ukraine war hit the European financial markets by means of an event-study approach. The authors provide suggestive evidence
about the abnormally negative return of EU STOXX listed firms immediately after the Russian invasion of Ukraine, especially for
smaller firms. These initial results are corroborated by Bouabaker et al. (2022), which using a global sample of stock market indexes
find that the invasion is strongly associated to remarkable negative cumulative abnormal returns (CARs) in the immediate days after
the event. Interestingly, the authors highlight a different effect of the Russia—Ukraine war according to NATO allied indexes or not, as
well as a higher negative effect of such event for more globalized economies. Similarly, Gaio et al. (2022) using the Multifractal
Detrended Fluctuation Analysis (MF-DFA) method analyses stock markets efficiency of United States (US), United Kingdom, Germany,
France, Italy, and Spain indexes, finding that during periods of high volatility such indexes seem to have multifractality properties.
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Moreover, considering the period of Covid-19 pandemic, the paper supports the existence of a herding behavior during both
geopolitical and systemic shocks among investors, warning about the violation of the market efficiency theory. From a firm specific
perspective, Bougias et al. (2022) as a mean of high-frequency stock price data, observe a decrease of corporate security prices and an
increase of asset volatility in the aftermath of the Russia-Ukraine invasion, especially for firms geographically closer to the default
region. These results are confirmed by Abbasi et al. (2022), which find that risk exposure and trade dependence trigger
invasion-generated negative abnormal returns.

Nevertheless, beside the bulk of the literature that focuses on stock market reactions, there are few firm-level analyses on the
consequences of the Russia—Ukraine war on systematic risk in Europe. To the best of our knowledge, there is also a remarkable gap
about how firms’ foreign diversification may be used by firms to hedge possible detrimental consequences of such risk.

To fill this gap, our paper delves into the intricate consequences coming from the growing conflict between Russia and Ukraine,
unravelling the systematic risk consequences of such event, proxied by the capital asset pricing model (CAPM) Beta.' Moreover, we
aim at showing the importance of firms’ foreign diversification to hedge the financial systematic impact of such geopolitical shock,
providing useful suggestions for investors and asset-managers.

Focusing on a sample of 475 non-financial firms listed on the European Union (EU) STOXX 600, we find that the Russia-Ukraine
war led to a positively and statistically significant increase of firms’ systematic risk which, by being the non-diversifiable risk, poses
several threats to the financial system, firm asset pricing and cost of capital. However, we also find that firms may reduce the
detrimental effect of Russia-Ukraine conflict by increasing their foreign sales activity which statistically significantly reduces their
systematic exposure.

Against the backdrop of escalating tensions and cascades effects for financial markets, our paper aims to provide a comprehensive
firm-level analysis of non-diversifiable risk consequences of geopolitical shock, providing suggestive policy recommendation for asset
managers and institutions.

The rest of the paper is organized as follows. In Section 2 we explain the data and variables and the econometric methodology. In
Sections 3 and 4 we discuss the main results and the additional and robustness tests, respectively. Finally, Section 5 concludes the

paper.
2. Data and variables
2.1. Data

Our paper explores the impact of the Russia-Ukraine war on firms’ systematic risk (Beta). We focus our sample on all European
STOXX 600 listed non-financial firms to capture the short-term effect of the Russia-Ukraine conflict on companies operating in the
closest geographical area where the shock happened. To capture the market risk effect of the Russian invasion of Ukraine, we build our
sample to quarterly frequency observations spanning from January 2021 to December 2022, on a sample of 475 non-financial firms
collected through DataStream.

2.2. Dependent and target variables definition

We follow the literature (see i.e. Cheung 2016; Sila et al., 2016; Pisera, 2024), using the systematic risk (Beta) obtained by the
correlation of firm-specific weekly stock returns of the previous month with the stock market index (EU STOXX 600), to capture the
systematic risk reaction of non-financial firms to the Russia-Ukraine war.” Fig. 1 shows the average trend of firms’ Beta during the
period of interest (2021Q1-2022Q4).

As our target variable, we follow the recent paper of Godell et al. (2023) and we use the dummy variable Russia-Ukraine (Rus-
sia-Ukraine), which takes the value of 1 for the period 2022Q2-2022Q4, and 0 otherwise.

2.3. Empirical model

We empirically test firms’ Beta change after the outbreak of the Russia—Ukraine conflict, applying the following regression model:

Beta;, = ¢ + p,Russia — Ukraine;,

+ B, X, + Firm; + Quarter, + ¢€;, )

where:

Beta;; is the firm systematic risk of the i th firm (i = 1, ..., 475) at time t (t = 2021Q1-2022Q4) ;3
e Russia — Ukraine;is equal to 1 if t belongs to the period 2022Q2-2022Q4, and 0 otherwise;

1 From here to after, we use the term Systematic risk and Beta as interchangeable.

2 Additionally, in the robustness tests we also repeated our analysis using the total market risk to stress the validity of baseline assumptions.

% We perform the baseline estimation also using as dependent variable the Fama-French-factor model (more specifically the 4-factor model) in
place of the one factor beta. We obtained very similar results for our target variable “Russia-Ukraine”. The results are not reported in the text, but
they are available upon request.
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Fig. 1. Trend of EU firms’ beta.

e X is the vector of control variables for the i th firm in quarter ¢;
e Firm;,Quarter; and ¢;; represent firm, time (8 quarters) and the clustered standard error terms, respectively. However, we test the
model with and without fixed effects.

The coefficient of interest of model (1) is #; and captures the firms’ Beta changes in the aftermath of the Russia—Ukraine war.
Therefore, if EU non-financial firms’ Beta increased after the Russian invasion of Ukraine, we should observe a positive and statistically
significant coefficient of the Russia-Ukraine variable. In contrast, if the Russia—Ukraine conflict did not affect firms’ Beta, we would
observe non statistically significant coefficients of the response variable.

The vector X represents a set of variables usually employed to control for firms’ Beta (Cheung, 2016), namely: the natural logarithm
of a firm’s total assets as a proxy for size (Size); the return on assets (Roa) as a proxy for profitability; the ratio of long term debt to total
assets (Lev) as a proxy for firm leverage; the operating expenses to total assets ratio as a proxy of firms’ operating costs (Opexp); the
sales growth to total assets ratio (Sales_grwth) to proxy for turnover; the research and development expenses to total sales ratio (R&D)
as a measure of firms’ innovation; a dummy variable equal to 1 for the period 2020Q1-2021Q4, and 0 otherwise (Chan et al., 2022), to
capture the acute phase of the Covid-19 crisis (D_Covid)4; and the country level measure of gross-domestic product (GDP) to account
for different macroeconomic conditions across Europe.® Table 1 shows the definition and source of all variables used in the paper.’

3. Results

The multivariate descriptive analysis of the sample seems to support the hypothesis of an increase of firms’ Beta after the outbreak
of the Russia—Ukraine war (Table 2). Specifically, the average Beta in Table 2 changes from 0.99 (for the period before the shock) to 1
(for the period after), with higher percentile values reaching the level of 1.3. However, Table 2 exclusively presents multivariate
descriptive statistics, showing the lack of a statistically significant distinction in the firm’s covariates between the two periods (Pre
Russia-Ukraine versus Post Russia-Ukraine). The only exceptions to this observation are firm size, operating expenses, the leverage and
country-level GDP.

Table 3 shows the result for the panel regression with and without firm and time fixed effects (FE). We always observe a positively
and statistically significant coefficient of the variable Russia-Ukraine (target variable) on firms’ Beta. Specifically, the coefficient of
Russia-Ukraine takes value spanning from 0.011 to 0.018 with a statistically significant correlation always above the 99 % level.

4 We run the baseline model also replacing the dummy variable D_Covid with a continuous firm-level variable for Covid-19, collected by Thomson
Refinitiv database, and computed as unexpected and unplanned write-down of long-term assets due to the impact of Covid-19. We obtained very
similar results of those showed in Table 3 for our target variable “Russia-Ukraine”. The results are not reported in the text, but they are available
upon request.

5 We run the baseline model also adding a liquidity variable (cash to total assets ratio) and a measure for proximity (a dummy variable for
proximity equal to 1 for firms headquartered in Finland, Denmark and Poland - the closest countries to Ukraine and Russia in our sample, and
0 otherwise). We obtained very similar results of those showed in Table 3 for our target variable “Russia-Ukraine”. The variable “proximity” is
statistically significant in two out of three models, while the variable “liquidity” is not statistically significant on beta, showing a consistent
behaviour with the recent literature (see i.e. Pisera, 2024). The results are not reported in the text, but they are available upon request.

© Table Al in appendix shows the correlation matrix of all variables in the sample.
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Table 1
Variable description and source.
Variables Definition Source
Beta Firm systematic risk derived from the one factor CAPM. DataStream
Size Natural logarithm of total assets.
Roa Return on assets.
Lev Long term debt to total assets.
Opexp Operating expenses to total assets.
R&D Research and development expenses to total sales.
Sale_grwt Sales growth to total assets.
Foreign_sales Foreign sales to total sales.
GDP Natural logarithm of country level Gross Domestic Product. World Bank database
Russia-Ukraine Dummy variable equal to 1 for the period 2022Q2-2022Q4; and 0 otherwise. Authors’ calculation
D_Covid Dummy variable equal to 1 for the acute pandemic period (2020Q1-2021Q4); and 0 otherwise.

This table shows the description and data source of all variables.

Table 2
Descriptive statistics.
Before Russia—Ukraine invasion (2021Q1-2022Q1) (1) After Russia—Ukraine invasion (2022Q2-2022Q4) (2) Diff (2)-(1)

Variables Mean Std.Dev p25 P75 Mean Std.Dev p25 p75 t-test
Beta 0.998 0.472 0.665 1.298 1 0.502 0.640 1.300 0.002
Size 9.000 1.589 7.722 9.906 9.001 1.412 8.162 10.057 0.334*
Roa 0.033 0.057 0 0.058 0.032 0.053 0 0.059 —0.001
Lev 0.197 0.363 0 0.324 0.149 0.226 0 0.282 —0.048*
Opexp 0.134 0.343 0 0.183 0.095 0.179 0 0.155 —0.038*
R&D 0.013 0.037 0 0 0.011 0.034 0 0 —0.001
Sale_grwt -0.123 0.401 —-0.028 0.036 —0.103 0.353 —0.001 0.021 0.020
Foreign_sale 0.659 0.340 0.479 0.946 0.651 0.344 0.454 0.937 —0.007
GDP 1.000 1.068 —0.287 2.145 4 9.165 —0.115 —0.138 2.313%

This table shows the descriptive statistics before (2021Q1-2022Q1) and after (2022Q2-2022Q4) the Russia-Ukraine invasion.

Economically, it means that the Russia—Ukraine war led to an increase of EU STOXX non-financial firms systematic risk ranging from
1.1 % to 1.8 %, confirming its relevance for European financial markets.

Looking at the control variables, we only observe a positively and statistically significant correlation between Roa and firm Beta,
and a weakly negative correlation of firm Beta with the dummy Covid-19 (D_Covid) and country GDP, remarking the importance of
firm performances and country characteristics during geopolitical shocks.

Our results seem to confirm the existence of a global increase of financial market connectedness after the Russian invasion of
Ukraine as shown by Queshi et al. (2022). However, differently from previous research, we are the first observing such effects at firms’
level, and thus on the systematic risk side, which is the undiversifiable component of firms’ market risk. From an investor perspective,
this means that geopolitical risk has a direct effect on systematic risk of a portfolio, with an economically significant relevance
spanning from the 1.1 % to 1.8 %. Thus, market participants should be aware about the firm-level financial consequences of Rus-
sia-Ukraine invasion, reducing their exposition to the increasing geopolitical pressure in the European region.

4. Additional tests and robustness checks

Further, we aim at exploring if any firms’ strategy may be effective in reducing the exposition of Russia—Ukraine war to its Beta. As
argued by Acharya et al. (2011), firms tend to reduce country-specific riskiness, by geographically diversifying their profits. This view
has also been supported by Puhr et al. (2022), which find that foreign diversification can mitigate firms’ riskiness through the access to
diverse resources useful for managing supply chain disruptions. Therefore, we test if firms’ foreign diversification, proxied by the
foreign sales to total sales ratio (Foreign_sales), appears to moderate the detrimental effect of the Russia—Ukraine conflict on firm’s Beta.
In Table 4, we test this assumption by running the following interaction term regression:

Beta;;, = ¢ + p,Russia — Ukraine;, * Foreign_sales + f,Russia — Ukraine;, + p;Foreign_sales + p,X;, + Firm; + Quarter, + ¢;, 2)

Table 4 shows the result of the moderating role of firms’ foreign sale diversification on the systematic effect of the Russia-Ukraine
war. Specifically, our coefficient of interest (Russia-Ukraine *Foreign_sales) is always negatively and statistically significantly correlated
with firms’ Beta, while the Russia—Ukraine dummy is still positively and statistically significantly associated with Beta. Looking at the
magnitude of coefficients, the Russia-Ukraine *Foreign_sales appears to be always smaller than the Russia—Ukraine confirming the ex-
istence of a moderating role of foreign diversification strategy on Beta when geopolitical shocks occur. From a policy perspective, our
results shed light on the systematic impact of the Russia—Ukraine conflict on EU STOXX non-financial firms, providing strong evidence
about the role of foreign sales diversification strategies to reduce such negative effect.

Subsequently, we run the following set of robustness tests to support our results: 1) we replaced our measure of risk (systematic)



S. Pisera et al. Finance Research Letters 64 (2024) 105489
Table 3
Baseline results.
Beta
Variables 1) 2) (€))
Russia-Ukraine 0.011* 0.013%** 0.018***
(0.003) (0.003) (0.006)
Size —0.006 —0.016 —0.022*
(0.009) (0.012) (0.012)
Roa 0.460%** 0.496%** 0.466***
(0.107) (0.109) (0.107)
Lev —0.010 —0.009 —0.010
(0.033) (0.033) (0.033)
Opexp —0.005 —0.011 —0.012
(0.010) (0.011) (0.011)
R&D 0.092 0.139 0.160
(0.108) (0.120) (0.122)
Sale_grwth —0.003 —0.003 —0.001
(0.004) (0.004) (0.004)
D_Covid —0.004 —0.006 —0.021%*
(0.005) (0.005) (0.009)
GDP —0.0002 —0.0002 —0.0004**
(0.0002) (0.0002) (0.0002)
Firm FE No Yes Yes
Quarter FE No No Yes
Cluster SE Firm Yes Yes Yes
N. of obs. 2606 2606 2606
R-squared 0.030 0.039 0.047

This table shows the result for the baseline model during the period 2021Q1-2022Q4 with and without firm and quarter fixed-
effects (FE). The dependent variables is Beta, which measure firm systematic risk. The target variable is the dummy variable
Russia-Ukraine, which takes value of 1 for the period 2022Q2-2022Q4, and 0 otherwise. Variable definitions are provided in
Table 1. Firm clustered standard errors (SE) are reported in parentheses. The superscripts ***, ** and * denote coefficients

statistically different from zero at the 1 %, 5 %, and 10 % levels, respectively, in two-tailed tests.

Table 4
The moderating role of firms’ foreign sales.
Beta
Variables 1) @ 3)
Russia—Ukraine*Foreign_sales —0.041%** —0.040%** —0.042%**
(0.012) (0.011) (0.011)
Russia-Ukraine 0.037%** 0.039%** 0.043***
(0.008) (0.008) (0.009)
Foreign _sales 0.091** 0.107** 0.105*
(0.030) (0.035) (0.035)
Control variables Yes Yes Yes
Firm FE No Yes Yes
Quarter FE No No Yes
Cluster SE Firm Yes Yes Yes
N. of obs. 2528 2528 2528
R-squared 0.030 0.045 0.053

This table shows the result for the moderating role of foreign sales on Beta during the period 2021Q1-2022Q4 with and without firm and
quarter fixed-effects (FE). The dependent variables is Beta, which measure firm systematic risk. The target variable are: the dummy variable
Russia-Ukraine, which takes value of 1 for the period 2022Q2-2022Q4, and 0 otherwise; and the variable Foreign _sales, which measures
firms’ foreign sale diversification; and their interactions. Variable definitions are provided in Table 1. Firm clustered standard errors (SE) are
reported in parentheses. The superscripts ***, **, and * denote coefficients statistically different from zero at the 1 %, 5 %, and 10 % levels,
respectively, in two-tailed tests.

with the firms’ quarterly return volatility (total risk); 2) we run a dynamic regression including a fake shock variable (equal to 1 for the
quarter before the Russian invasion of Ukraine, and 0 otherwise) to check if any anticipatory effect before the Russia—Ukraine war on
firm Beta occurs; 3) we changed combination of fixed-effects, replacing firm fixed-effects with the country and industry fixed-effects; 4)
we enlarged the time period of analysis to four quarters (2020Q1) before the shock. All tests confirm baseline results supporting our
assumptions.7

7 Results are available upon requests.
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5. Conclusions

Although the financial implications of systematic risk, the literature on its relationship with geopolitical shock and Russia—-Ukraine
conflict has not been investigated so far. Moreover, researchers have overlooked how and to what extent European firms should
approach to such events to reduce its detrimental consequences. In this paper, we fill this gap showing data driven results about an
increase of European firms’ Beta ranging from the 1.8 % to 1.9 % in the aftermath of the Russian invasion of Ukraine. Moreover, we
also provide suggestive evidence on how firm foreign diversification may help in reducing such negative effects. Future research can
extend this stream exploring the cost of equity and capital effects of the Russia—Ukraine conflict in Europe, the different reaction of
industrial sectors as well as testing similar assumption on a longer period of interest.
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