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This study assesses the efficiency of European Union sanctions
imposed on Russia in 2022-2023, focusing on their short- and
mid-term impact on financial markets. Despite Russia’s
restrictions on macroeconomic and international trade statistics,
stock market data remains accessible, allowing an empirical
investigation of market responses. Using a CCC-GARCH model,
particularly conditional covariance estimation, the study analyzes
volatility spillovers and contagion effects across Russian financial
markets: stock, government bond, and foreign exchange markets.
The findings identify key turbulence periods and the "first
domino knuckle"—the initial markets most affected—shedding
light on market resilience and shock transmission. Since all the
sanctions remain in place and new ones continue to be imposed,
assessing their long-term effects is not yet possible. However, this
study could provide valuable insights on the effectiveness of
economic sanctions and contribute to the broader discourse on

economic coercion and market stability.
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1 Introduction

The Russian economy remains under stringent international sanctions. The
European Union, Russia's primary trading partner until 2022, has led these efforts.
While the sanctions have not achieved their stated objectives, they have inflicted
some economic damage. Three years after their implementation, debate persists over
their effectiveness, with arguments for both tightening and easing certain restrictions
as tools of coercion or incentive. In this context, all parties must assess which

existing sanctions have had the most significant impact on the Russian economy.

Since 2022, Russia has significantly restricted access to official macroeconomic and
foreign trade statistics, complicating the assessment of sanctions' impact (Chernykh,
2024a). However, aside from a one-month suspension in 2022, the stock market and
its indices continue to provide publicly available exchange-traded data for evaluating

sanctions' effectiveness.

The stock market, particularly stock indices, has traditionally served as a tool for
assessing the impact of negative events such as epidemics, trade wars, and sanctions
on an economy. Beyond analyzing changes in returns, a common approach is to
evaluate risk or uncertainty. In the scientific literature, uncertainty is typically
measured by volatility, which serves as a proxy for the national financial market’s

condition during crises and as an indicator of country risk (Aganin, 2020).

This paper aims to evaluate the effectiveness of economic sanctions imposed on
Russia by the European Union from 2022 to 2023 by analyzing volatility spillovers
and contagion effects across different segments of the Russian stock market. Since
the long-term impact of sanctions depends on both economic factors and
geopolitical developments—such as the potential imposition or removal of
sanctions in anticipation of peace negotiations—this study focuses on their short-

and mid-term effects.

The paper is structured as follows. Following the introduction, which includes the
study’s motivation and a brief review of relevant research, the next section presents
the methodology. This is followed by a description of the data. The paper concludes

with a summary of findings.
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2 Literature review

Second-moment analysis enables the estimation of market contagion effects, defined
as excessive cross-country correlation during crises (Beirne et al., 2013), such as
sanction periods. The generalized autoregressive conditional heteroskedasticity
(GARCH) family of models provides a framework for estimating contagion effects
and identifying abnormal volatility shifts during market turbulence.

Various GARCH model variations have been extensively used to assess the impact
of sanctions. Economic sanctions on Iran have been analyzed using MGARCH to
examine the relationship between the exchange rate, oil prices, and Iranian exports
(Omidi et al.,, 2021). Research on the Russian stock market employed GARCH
models even before sanctions were imposed; for instance, contagion effects between
the U.S. and Russian stock markets were estimated using VAR-GARCH for the
petiod 2005-2013 (Syriopoulos et al., 2015). Regarding the 2014-2021 sanctions
against Russia, Afanasyev et al. (2021) applied an ARMAX-GARCH model to assess
the impact of tweets on the ruble exchange rate. TGARCH (Aganin, 2021) and
EGARCH (Sultonov, 2020) models have been used to analyze the relationship
between the volatility of the Russian stock index and oil prices. Fedorova et al. (2024)
also include 2022-2023 sanctions in their sample when estimating the volatility of
Russian sectoral indices and news background using GARCH model.

The sanctions imposed on Russia since 2022 have several distinctive features that
must be considered in model development. Beyond the restricted access to foreign
trade data, these include the non-transparent pricing of Russian oil and oil products
(Vakulenko, 2023), sanctions on public debt, and the simultaneous targeting of
exports, national reserves, and imports. This pressure can generate opposing effects,
which the national currency may absorb (Itskhoki & Mukhin, 2022).

This necessitates excluding foreign trade indicators and oil prices from the volatility
estimation. Instead, the ruble exchange rate and the government bond market, as
key financial variables, are incorporated into the model. Accordingly, this study
examines the interactions among three financial variables in Russia: the stock market,

the government bond market, and the ruble exchange rate.
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3 Methodology

Among the GARCH models discussed, the VAR-GARCH model warrants
particular attention. The choice of VAR is motivated by potential interdependencies
among index returns, as financial returns often exhibit cross-correlations.
Implementing VAR first eliminates autocorrelations before applying GARCH. Once
dependencies are removed, the residuals exhibit volatility clustering but no strong

serial correlation.
The return equation for the trivariate model follows a VAR(1) process:

Ry =C+ PRy + & M
where:

R, —a vector of returns for three financial variables: equity market, bond market, and
foreign exchange market: R, = (1, 7/,7£)", € — a constant vector, ® — a (3x3) matrix
of VAR(1) coefficients ¢ capturing the linear dependencies. & = (e, &/, f)" —
residuals (innovations), modeled with a GARCH process. The equation for the

residuals is given by:

g =HM Pz, @
where:
O/

— a symmetric positive definite matrix, the square root of the conditional

covariance matrix Hy, Z; — a vector of i.i.d. standard normal shocks, i.e. z;N(0, I5)

One of the most widely used specifications for modeling the matrix H, is the full
BEKK-GARCH model (Engle & Kroner, 1995). However, with two return series,
optimizing eight parameters can complicate calculations and lead to biased estimates
(Aganin & Peresetsky, 2018). A similar issue arises when estimating the parameters
of the VAR-GARCH model (Ling & McAleer, 2003). The constant conditional
correlation (CCC) specification requires estimating ten parameters, whereas the
bivariate CCC-GARCH model (Bollerslev, 1990) requires only six. According to
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Arouri et al. (2015), the CCC-GARCH model produces comparable results in

modeling the conditional volatility of financial index returns.

The matrix H, in the bivariate CCC-GARCH model for each pair of indices is

calculated as follows:
Hy = D.PD, (3)
where:

Dy — a matrix defined by equation:

D, = diag (\/hi\]h?) 4

P — a constant correlation matrix:

1 pup
SR s
Py 1 ©®)

Conditional variances from the matrix D; for each of the two financial variables are

determined by the following equation:

. . 2 .
ht = w; + ai(E(Lt—n) + B Et—l) (6)
where:

w — a long-term volatility component, a — impact of past squared shocks, f —
persistence of volatility. All parameters should be non-negative. The sum (a + )
reflects the speed with which negative effects disappear over time. If the data take
on higher values over time, for example, during periods of significant sanctions, this

indicates a higher level of risk in the studied markets.
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Conditional covariance of two variables is calculated as follows:

WD = p [nin] U

where:
p — a constant conditional correlation coefficient.

This study hypothesizes that during periods of heightened turbulence—marked by
the imposition of major economic sanctions—abnormal conditional covariance will

indicate contagion between markets.
4 Data

The sanctions include both broad economic measures and reputational penalties
targeting individuals or industries with minimal economic significance in Russia,
such as the luxury goods sector. Research on the previous wave of anti-Russian
sanctions (2014-2021) suggests that the oil and gas industry was the most affected
(Vladimirov, 2017; Zaytsev & Loshchenkova, 2023). Accordingly, this study focuses
on Russian oil and gas stocks, selecting companies listed in the Moscow Exchange
Oil & Gas Sectoral Index MOEXOG) as a representative sample of this key sector.

As a financial variable representing the government bond market, this study uses the
Moscow Exchange Government Bond Index (RGBITR), which measures the
performance of the Russian sovereign debt market Moscow Stock Exchange, 2025).
The official exchange rate of the Russian ruble to the US dollar, provided by the
Central Bank of Russia, represents the currency market. All three financial variables

are analyzed as logarithmic returns.

Stationarity is tested using the Augmented Dickey-Fuller and Phillips-Perron tests.
The study relies on daily observations, with missing data leading to the removal of
the entire observation across all variables. The sample covers 2020-2023, with
observations for 2022 beginning on March 28 due to trading restrictions in
February—March.
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Regressions are estimated separately for each year to account for distinct geopolitical
events in the sample, including the COVID-19 pandemic, the 2022 escalation of the
armed conflict in Ukraine, and the imposition of full-scale sanctions. This annual
segmentation facilitates a compatison of pre- and post-sanctions periods to assess
changes in volatility dynamics and aligns with the hypothesis of constant conditional

correlation.

The study focuses on economic sanctions that demonstrated significance in event
analysis, identified by abnormal returns during the event window—specifically, the

announcement or imposition of sanctions (Chernykh, 2024b).

Table 1: List of sanctions events imposed by the EU on Russia’s oil and gas industry.

Announcement -
Event description

date
(1) | 03 June, 2022 Gth package: imposition of sanctions
(2) | 02 September, 2022 8th package: announcement of the oil price ceiling
(3) | 06 October, 2022 8th package: imposition of sanctions
(4) | 04 February, 2023 8th package: setting of the price ceiling for Russian oil products
(5) | 23 June, 2023 11th package: ban on servicing Russian oil tankers in third countries

Source: Bown, 2023.

The sample excludes the initial sanctions imposed in February—eatly March 2022 for
the following reasons: (1) stock exchange closures during this period and (2) the

overlap of sanctions-related and military events.
5 Results

The results of equations (1) and (6) are presented in Table 2. The VAR(1) return

equations exhibit the following temporal dynamics:

— The equity market developed a significant autoregressive component in
2022 and a positive mean in 2023, indicating a sustained growth phase,
reflecting adaptation to sanctions.

— The bond market returned to medium-term growth in 2023 after
experiencing a sustained negative mean in 2022, which, in absolute terms,
exceeded that of the COVID-19 period. Autoregressive dependence was

present throughout the entire observation period.
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— The ruble exchange rate reversed its dependence on stock market returns
with the onset of full-scale sanctions, shifting to co-movement. This
suggests that stock index growth was offset by a depreciation of the national
currency and vice versa. Additionally, in 2022, the ruble exhibited a

significant positive autoregressive component, which disappeared in 2023.

Table 2: The result of equations (1), and (6)

MOEXOG RGBITR USD/RUB
Year | 2020 | 2021 2022 | 2023 | 2020 | 2021 2022 | 2023 | 2020 | 2021 2022 | 2023
Obs. 232 241 189 245 232 241 189 245 232 241 189 245
Results for mean equation R, VAR(1)
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respectively

The results in Table 2 for the conditional variance equation indicate that equity
market volatility parameters declined by 2023. The immediate impact of past shocks
was significant only during the COVID-19 period, while the long-run response
decreased to minimal levels. In contrast, the bond market exhibited an extended
duration of shock impacts, with  coefficients peaking in 2023. A significant long-
term volatility component was also present in 2022, suggesting persistent volatility
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following the onset of sanctions. The ruble exchange rate, similar to the equity
market, exhibited a decreasing long-term memory for volatility over time but became
more sensitive to immediate shocks. In 2023, the foreign exchange market also

experienced sustained high average volatility (0.173).

Figure 1 illustrates the conditional variance for the two sanctions years for all of the

markets.

Conditional Volatilities, 202 Conditional Volatilities, 2023
T

N}

wolatiity, b.g.

) @
Figure 1: Conditional volatilities of the three indices estimated using equation (6).

A notable change in scale is evident: in the first sanctions year, volatility spikes
exceeded 4 basis points (Fig. 1.1), whereas in 2023, only the ruble exchange rate
reached 2.5 basis points (Fig. 1.2). Additionally, a general downward trend in
conditional variance is observed. Regarding sanctions events, the ruble exchange rate
exhibited increased risk in response to the first and third sanctions events from Table
1. The stock market showed a minor reaction to the second sanctions event. A
notable spike in equity market volatility occurred before the third event window;
however, this was unrelated to sanctions and instead coincided with the Ukrainian

military counteroffensive in September—October 2022 (Fig. 1.1).

Figure 2 illustrates the conditional covariances for each pair of indices, enabling the
analysis of contagion effects between financial markets during the first two sanctions

years.



9t FEB INTERNATIONAL SCIENTIFIC CONFERENCE: SUSTAINABLE MANAGEMENT

IN THE AGE OF ESG AND Al: NAVIGATING CHALLENGES AND OPPORTUNITIES
Conditional Covariance, r_m vs r_f, 2022 Conditional Covariance, r_m vsr_f, 2023
—002 T T T T T
: I 0.004 h 1
—0.04 1 1 1 1
! ~c.o06 i 1
1 1 1
006 1 1 1
1 ~0.008 1 H
1 1 1
- : ! U I i
1 1
- i i o] |
1 | i 1
012 H H 1 1
1 I -0.01¢ i H
o1a 1 1 1 1
! ! -0.016 ! . 1
! —— Conditional Covariance — Conditional Covariance |
e i ---- sanctions _oos | =--- sanctions 1
. ' - ' ! L A} I I 1 - — - 1 - -
3 3 > > & o
F & F FF PP E & FFFFFE S ST S

Conditional Covariance, r_m vs r_cur, 2022
T T

Conditional Covariance, r_m vs r_cur, 2023

—— Conditional Covariance
---- sanctiens

R e —
%

% (D

%
o,
.
‘2,
2
'
“,
%
%
“B
%,
L3
2,
.
%,
L3
'

T
—— Conditional Covariance
---- sanctions

1

1

1
1
|
I
1
1
1
1
1
1
1
1
I

o o ® & @ S o & &
PO PO

‘Conditional Covariance, r_f vs r_cur, 2023
T

—— Conditional Covariance
---- sanctions

©) (©)

Figure 2: Conditional covariances for each index pair estimated using equation (7).

The negative correlation between the stock and bond markets (Figs. 2.1-2.2) reflects

their differing risk profiles: risk-free government bonds versus the riskier stock

market. Notably, volatility linkages strengthened during the fourth sanctions event

(Fig. 2.2) but weakened during the first event

window.

For the stock market and the ruble exchange rate, volatility linkages intensified
during the first, third, and fourth event windows (Figs. 2.3-2.4). The bond and

currency markets exhibited an identical reaction to these events (Figs. 2.5-2.6).
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6 Conclusions

This paper analyzed three segments of the Russian financial market: the stock
market, represented by the oil and gas index, the government bond market, and the
foreign exchange market. The returns of these indices were examined using a VAR
model before and after the imposition of EU sanctions. The residuals from these
regressions were estimated using CCC-GARCH(1,1) models to identify contagion
effects between markets. The introduction of the sixth and eighth package of
sanctions resulted in excess volatility of the ruble exchange rate, transmitted also to
stock and bond indices. The imposition of a price cap on Russian oil products also
led to moderate increase in volatility in the equity market. By the second year of
sanctions, the Russian oil and gas equity market had adapted by reducing risk
perception indicators, whereas the government bond market exhibited a stronger
long-term reaction to shocks. Overall, events unrelated to sanctions had a greater
impact on Russian financial markets than the announcement or implementation of

EU sanctions.
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