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Abstract

The study conducts an examination of the effects of sanctions imposed on Russia, focusing on profitability and creditworthiness
of large non-financial enterprises as measured by return on assets (ROA) and return on capital employed (ROCE). The analysis
encompasses the period from 2015 to 2022 and includes a sample of 58 Russian corporations. The sanctions index developed for
this study reveals a moderate negative impact on the creditworthiness of all companies, attributable to the closure of the
international capital market and an increase in funding costs. The analysis did not confirm a decline in ROA and ROCE; however,
findings suggest some weakening in ROCE among companies subjected to intense sanctions pressure. Regarding firms operating
within resource industries, the impact of sanctions on profitability displayed a mixed pattern. Mild sanctions pressure was found to
adversely affect both ROA and ROCE, whereas significant sanctions pressure yielded positive results, likely due to high commodity
price environment and government support. The implementation of sustainable development strategies did not mitigate the adverse
effects of sanctions pressure. These results provide insights for predicting the consequences of sanctions on non-financial
enterprises and for formulating anti-sanction strategies, including those that involve government support mechanisms.
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1. Introduction

In 2014, Russia faced its first wave of large-scale sanctions, which intensified after 2022. While businesses have
adapted, these pressures have impacted the Russian economy. Most research has focused on macroeconomic effects,
leaving the specific impacts on individual companies underexplored. Few studies have quantitatively assessed how
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sanctions affect the financial performance and resilience of organizations. This study aims to fill these gaps by
developing a unified sanctions index for non-financial sector businesses in Russia. It integrates sanctions data with
environmental, social, and governance (ESG) factors and credit ratings to assess their combined influence on corporate
performance and credit risk. The second chapter reviews literature on the impact of sanctions and corporate ESG
policies on financial indicators. Subsequent sections cover data sources, research methodology, and analytical models,
while the fourth chapter presents regression analysis results. The final section outlines future research direction.

2. Literature review
2.1. Research on the impact of ESG on financial performance of the companies

Numerous studies have examined the impact of Environmental, Social, and Governance (ESG) factors on financial
performance [11, 13, 15]. Alareeni and Hamdan [1] analyzed data from 505 S&P 500 companies (2013-2018) and
found a significant positive correlation between ESG ratings and financial metrics such as Return on Assets (ROA)
and Return on Equity (ROE). Similarly, De Lucia, Pazienza, and Bartlett [2] used machine learning on 1,038 European
companies (2018-2019) and highlighted aspects like environmental innovation and diversity that positively influenced
ROA and ROE, although they noted a negative impact of resource efficiency on ROA due to high implementation
costs. Waddock and Graves [3] found that ROA positively influences corporate social performance (CSP), but their
model explained only 11% of CSP variance, indicating other influencing factors. This study aims to further investigate
the impact of ESG factors on financial performance using ROA and Return on Capital Employed (ROCE) metrics,
building on previous research.

2.2. Research on the impact of sanctions on financial efficiency

Research on the impact of sanctions on companies' financial performance often faces methodological challenges in
measuring sanctions pressure [10,12,14,15]. One notable approach is the composite index by Dreger et al.[4], which
uses a cumulative sum of dummy variables to analyze sanction types and their economic significance. While insightful,
it lacks granularity and flexibility for individual companies and sectors. To improve on this, Bali and Rapelanoro [5]
introduced an enhanced index that considers sanction type, economic leverage, and time, showing better explanatory
power in SVAR models for short-term industrial price fluctuations. Other studies have taken different approaches.
Neuenkirch and Neumeier [6] assessed the negative impacts of UN and US sanctions on economic growth without
accounting for industry-specific factors. The BVAR model was used to evaluate the effects of financial sanctions on
the Russian economy through changes in corporate debt, but it remains indirect and demands consideration of other
factors [7]. Hoffmann and Neuenkirch [8] analyzed the frequency of related terms in news articles to gauge sanctions
pressure, but this method is influenced by subjective investor perceptions. This study suggests constructing a sanctions
index using objective data on sectoral restrictions to overcome previous limitations..

2.3. Research on the impact of sanctions on financial resilience of the companies

The most commonly used proxy for financial resilience is the credit ratings. They reflect the forward-looking
assessments made by rating agencies regarding a company's resilience. The impact of sanctions on companies' credit
ratings is a significant concern. Research shows that credit ratings are affected by a company's financial stability,
macroeconomic conditions, and external risks, such as sanctions [9]. In 2022, several international rating agencies
withdrew their ratings for numerous Russian issuers, citing sanctions-related restrictions that made it impossible to
maintain coverage. Sanctions undermine investor confidence, complicate the fulfillment of external obligations, and
increase borrowing costs.
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3. The methodology of research and the data employed
3.1. Research hypotheses

Based on the results of the literature analysis, hypotheses were formulated that are supposed to be tested in the
framework of the study:

L. There is a significant negative relationship between the level of sanctions pressure and the profitability of
companies (expressed by ROA and ROCE factors)
II. The negative relationship between the level of sanctions pressure and the profitability of companies is most
pronounced among companies operating in the resource industries
1. There is a significant positive relationship between sustainability factors (ESG factors) and company
profitability (expressed by ROA and ROCE factors)
Iv. Following sustainable development strategies help to mitigate the negative impact of sanctions on companies'
profitability (expressed by ROA and ROCE factors)
V. There is a significant negative relationship between the level of sanctions pressure and the financial resilience

of companies (measured by credit rating).
3.2. The data

The study conducts an analysis of 58 Russian firms operating in the non-financial sector, with an observational
timeframe extending from 2015 to 2022. This period is particularly noteworthy as it begins in 2015, the first full
calendar year following the imposition of sanctions in 2014, providing a relevant context for examining the impact of
these external pressures. Furthermore, the analysis concludes in 2022, as many Russian companies have suspended
the publication of complete and comparable financial statements thereafter.

Data were obtained from consolidated financial statements prepared in accordance with International Financial
Reporting Standards (IFRS). Initially, the research collected 14 distinct financial metrics; however, after a thorough
correlation analysis, the focus was refined to four key control variables: the current ratio (CuR), which serves as a
proxy for liquidity; the operating profit margin (OPM), indicative of profitability; the debt-to-equity ratio (DE),
reflective of capital structure; and the natural logarithm of revenue (log_rev), which measures firm size.

To test hypotheses I through IV, the study utilized ROA and ROCE as dependent variables. For hypothesis IV,
dummy variables were introduced as a proxy for the efficiency of environmental, social, and governance (ESG)
practices within corporate operations. These ESG dummies were constructed by calculating average ESG ratings from
five reputable rating agencies—Expert RA, RAEX, Bloomberg, S&P, and Refinitiv. The ratings were then
standardized into categorical dummy variables that reflected low, medium, and high ratings across various ESG
dimensions.

Additionally, to evaluate the resilience of the companies, letter-grade ratings from two prominent Russian credit
agencies, Expert RA and ACRA, were utilized. These ratings were transformed into a numerical format and
aggregated to create a unified resilience score variable. This methodological framework ensures a consistent
measurement of both ESG practices and creditworthiness across different rating methodologies, thereby providing
robust insights into the operational efficiencies of companies in the context of changing market conditions.

To measure the effect of sanctions on companies from 2015 to 2023, a detailed sanctions index methodology was
devised. The procedure includes the following steps:

Data Collection: data on sanctions imposed against each company were collected across ten categories: board
members, management, sales, pricing, procurement, logistics, investments, payments, financing, and technology.

(a) The scoring the severity of sanctions. Each sanction category was assigned the score.

- 1 point for sanctions affecting a specific category listed above.

- 10 points if the company was included in the Specially designed Nationals and Blocked Persons List
(SDN list) of USA, reflecting the most severe sanction level.

(b) Calculations of annual sanction scores.: Scores for ongoing sanctions were carried forward annually

until officially lifted, capturing the cumulative effect over time.
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(©) Deriving of sanctions index. Annual sanctions index values were calculated by summing scores
across all categories, with a maximum possible score of 10 per year (either via SDN inclusion or cumulative
category scores).

(d) Computing the sanction index (ISD) across the sample. An overall sanctions index was computed
for each company, aggregating annual scores in 2015-2022 to analyze the cumulative impact over the period.

4. The results of the analysis
4.1. Testing the Hypothesis [

The impact of sanctions on the financial performance of all companies in the sample was analyzed using regression
models that included a dummy variable for the sanctions index (1-sanctions were imposed, 0 —sanctions were not
imposed), We applied ordinary squared regression (OLS) for the analysis and ran two specifications for high and low
sanctions pressure.

FP = a{ISD + a,log _rev + azopm + a,DE + asCuR +¢ (1)

Where:

FP — financial performance of the companies (ROA or ROCE)

ISD — sanctions index

The results of the regression analysis (see Table 1) indicate that the sanctions index has a statistically significant
impact on the Return on Capital Employed (ROCE) at a 10% level of significance, particularly in the context of high
sanctions pressure. However, there was no statistical significance found for the ROCE under conditions of weak
sanctions pressure, nor for the Return on Assets (ROA) at any level of sanctions pressure. This difference may arise
because ROCE focuses on the efficiency of equity and debt capital, while ROA assesses the overall efficiency of a
company's assets. During periods of sanctions, when access to debt financing is restricted and the capital structure
changes, the effect of sanctions on ROCE may become more pronounced. All models used in the analysis are
statistically significant, as indicated by the F-statistic. The signs of the control variables align with expectations,
confirming that the model has been specified correctly.

Table 1. Estimation of the regression to test the Hypothesis I

Dependent variable ROCE ROA
High sanctions pressure Weak sanctions pressure ~ High sanctions pressure Weak sanctions pressure
Sanctions index (ISD) ~ -0.005* 0.014 -0.005 0.006
0.0862 0.6678 0.3355 0.4822
Current ratio -0.015* -0.005 0.067%*** -0.001
0.0501 0.8392 1.702e-05 0.9158
Operating profit 0.625%*%* 0.253%** 0.540%** 0.276%**
margin 2.626e-13 0.0035 8.081e-07 2.2e-16
Financial leverage 0.072 0.450%** 0.007 -0.249%***
(D/E) 0.2787 0.00020 0.9541 2.619¢-14
Size (log_revenue) 0.084** 0.027 -0.003 0.025
0.0259 0.6675 0.9586 0.1252
Observations 61 403 61 403
R? 0.902 0.058 0.806 0.457
Adjusted R? 0.754 0.101 0.514 0.356
F Statistic 32.995%** (df = 5; 18) 4.240%** (df = 5; 344) 14.929%** (df = 5; 18) 57.894%** (df = 5; 344)

Note: *p<0.1; **p<0.05; ***p<0.01
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The modelling results showed that the impact of sanctions on financial results was limited. In case of weak
sanctions pressure the majority of companies were able to transform their value chain and found the new trading
partners. In case of high sanctions pressure the companies in the sample were able to adapt as well however they had
to change their capital structure as they lost the ability to borrow in international markets. Finally, we can conclude
that hypothesis I is only partly confirmed.

4.2. Testing the Hypothesis 11

We included only companies involved in the exploration, extraction, and processing of natural resources, such as
oil and gas, as well as metals and mining, in our sample. For the research, we applied the same specification as in
Model (1). The results of the regression estimations are presented in Table 2.

Table 2. Estimation of the regression to test the Hypothesis II

Dependent variable ROCE (resource companies) ROA (resource companies)

High sanctions pressure Weak sanctions pressure ~ High sanctions pressure Weak sanctions pressure

Sanctions index (ISD) 0.067%* -0.060** 0.036** -0.036**
0.0369 0.0373 0.0332 0.03318
Current ratio -0.021 -0.019 0.004 0.004
0.1030 0.1385 0.5984 0.5185
Operating profit margin 0.636%** 0.630%** 0.498%** 0.495%**
2e-16 2e-16 2e-16 2e-16
Financial leverage (D/E)  0.078 0.087 -0.099** -0.096*
0.4096 0.353 0.0482 0.0566
Size (log_revenue) 0.043 0.039 0.038%** 0.037%*
0.2404 0.284 0.0492 0.05662
Observations 46 264 46 218
R? 0.307 0.313 0.526 0.525
Adjusted R? 0.194 0.200 0.446 0.447
F Statistic 20.042*** (df = 5; 226) 20.590%** (df = 5; 226) 50.143*** (df = 5; 226) 50.001*** (df = 5; 226)
Note: *p<0.1; **p<0.05; ***p<0.01

All models were specified correctly, taking into account the signs of control variables and the significance of the
models, as determined by the F-test. Additionally, an R? value above 0.3 confirmed a relationship between the variables.
The results presented in Table 2 partially supported Hypothesis II. On one hand, weak sanctions had a moderate
negative impact on ROA and ROCE of resource companies, with the coefficient being significant at the 5% level.
Surprisingly, we observed a moderately positive impact of strong sanctions on financial performance. Severe sanctions
were imposed on large resource companies, which, due to their size, were able to adapt more quickly to these
restrictions and also received considerable government support. Furthermore, during the study period, high commodity
prices were observed that more than offset the negative effects of the sanctions. Further research is necessary to
distinguish the effects of sanctions from those of commodity prices and government support.

4.3. Testing the Hypothesis 111
To test the hypothesis about the link between ESG metrics and financial performance under sanctions, we
constructed the regression model specifications by incorporating the 'ESG' dummy variable (Table 3). For the analysis,

we applied ordinary least squares regression (OLS).

FP = aESG + a,log _rev + azopm + a,DE + asCuR + ¢  (2)
Where:



Dobrynina Polina et al. / Procedia Computer Science 266 (2025) 166174

ESG — the level of ESG rating of the companies in three levels (high, medium or low)

Table 3. Results of testing of the Hypothesis 111

171

Dependent variable ROA ROCE
Current ratio 0.002 -0.006
0.6801 0.7742
Operating profit margin 0.285%** 0.270%**
2.2e-16 0.0006
Financial leverage -0.241*** 0.435%%*
3.492¢-15 7.967¢-05
ESG 0.019%** 0.035
0.005208 0.1609
Size (log_revenue) 0.015 0.022
0.320073 0.7032
Observations 464 464
R? 0.461 0.066
Adjusted R? 0.461 0.079

F Statistic
Note:

68.724*** (df = 5; 401)
*p<0.1; **p<0.05; ***p<0.01

5.643%%* (df = 5; 401)

The analysis revealed that ESG does not significantly impact ROCE however there is a strong relationship between
ESG and ROA (the coefficient is positive and significant at a 1% level). ROA is more sensitive to changes in
management practices and operational efficiency, which are directly influenced by ESG initiatives such as
improvements in corporate governance as well as environmental and social risk reduction. Thus, the hypothesis III is

only partially confirmed.

4.4. Testing the Hypothesis IV

We use the specification (3) to test the Hypothesis IV, the results of model estimation are presented in Table 4.

FP = a,ESG + aj,log _rev + azopm + a,DE + asCuR + azISD + ¢

Table 4. Estimation of the regression to test the Hypothesis IV

(3

Dependent variable

ROCE

ROA

High sanctions pressure

Weak sanctions pressure

High sanctions pressure

Weak sanctions pressure

Sanctions index (ISD)

Current ratio

Operating profit margin

Financial leverage (D/E)

Size (log_revenue)

ESG

0.022
0.6934
-0.006
0.7765
0.269%**
0.0006
0.435%**
8.149¢-05
0.022
0.7045
0.032
0.2180

-0.022
0.6934
-0.006
0.7765
0.269%**
0.0006
0.435%**
8.04e-05
0.021
0.7094
0.032
0.2236

0.013
0.3800
0.002
0.6757
0.285%**
2.2e-16
-0.241%**
3.502e-15
0.015
0.3216
0.017**
0.0149

0.001
0.7060
0.003
0.6701
0.285%**
2.2e-16
3.93e-15
0.015
0.3280
0.018%*
0.0149
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Observations 46 264 46 264

R? 0.066 0.066 0.463 0.462

Adjusted R? 0.081 0.082 0.378 0.372

F Statistic 4.718%** (df = 6; 400) 4.698*** (df = 6; 400) 57.366*** (df = 6, 400)  57.171*** (df = 6, 400)
Note: *p<0.1; **p<0.05; ***p<0.01

Table 4 shows that in such settings coefficients at sanction index are insignificant at any significance level, however
coefficients at ESG dummy are positive and significant in the model specification which included ROA. Therefore,
the Hypothesis IV is rejected.

4.5. Testing the Hypothesis V

To test Hypothesis V, we first conducted a chi-squared test to evaluate the relationship between the credit ratings
of companies and the sanctions index. The results indicated that this relationship is statistically significant at the 5%
level (y* = 19.954, df = 9, p-value = 0.0182). Following this, we employed an ordered probit model to estimate the
latent variable Z, using the specification outlined in (4). The choice of variables for this specification was based on a
t-test.

Z=Po+ P *ISD+ P, xlog revx+P;xD/E+e (4)

Where: Z is a resilience score variable reflecting numerical equivalent of letter-grade credit rating. The results of
estimation of model (4) are presented in Table 5.

Table 5. Estimation of the probit regression to test the Hypothesis V

Dependent variable 4
High sanctions pressure Weak sanctions pressure
Sanctions index (ISD) -0.6652* -0.6637*
0.03877 0.03647
Financial leverage (D/E) -0.6827* -0.70473*
0.04068 0.0406
Size (log_revenue) 0.3634** 0.34322%*
0.021 0.0021
Intercept -3.9418*** -4.6070%**
7.56e-05%** 7.56¢-05

Note: *p<0.05; **p<0.01; ***p<0.001

To assess the performance of the probit model, we constructed a Receiver Operating Characteristic (ROC) curve.
The area under this curve (AUC) is 0.686, indicating that the model has a moderate ability to distinguish between
different rating classes. The results show that the coefficients for the sanctions index are negative and significant at
the 10% level. This suggests that both strong and weak sanctions negatively impacted the financial resilience, or
creditworthiness, of Russian companies across all industries. We attribute this to limited access to international capital
markets, which necessitated sourcing financing from the domestic market at higher interest rates. The models specified
correctly, as in each model analyzed, there is a statistically significant negative effect of the debt-to-equity ratio
(denoted as 'd/e') on the likelihood of obtaining a high credit rating (p-value < 0.05). This supports the hypothesis that
a higher debt burden negatively impacts a company's creditworthiness. Additionally, in all models, the logarithm of
revenue (referred to as 'log revenue') shows a statistically significant positive effect (p-value < 0.01). This indicates
that the scale of the business plays a crucial role in enhancing credit ratings
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Conclusion

This study provides comprehensive empirical evidence on the relationship between sanctions pressure, ESG
practices, and corporate financial performance among Russian non-financial companies from 2015 t02022. Our
findings offer several important insights for understanding how external economic pressures affect corporate
performance and resilience. The sanctions index developed for this study reveals a moderate negative impact on
corporate creditworthiness, consistent with theoretical expectations about reduced access to international capital
markets and increased funding costs. However, the effects on profitability measures are more nuanced with some
companies, particularly in resource sectors under severe sanctions, showing positive performance outcomes due to
high commodity prices and government support.

ESG practices demonstrate a positive relationship with operational efficiency (ROA) but limited impact on capital
efficiency (ROCE), suggesting that ESG benefits primarily manifest through improved operational management rather
than capital structure optimization. Contrary to expectations, ESG practices do not significantly moderate the negative
effects of sanctions on corporate performance. Resource companies exhibit differential responses to sanctions pressure,
with mild sanctions showing expected negative effects but severe sanctions resulting in positive performance outcomes.
This counterintuitive finding highlights the importance of considering firm-specific factors, government support, and
market conditions when analyzing sanctions impacts.

This research contributes to several streams of literature. First, it advances the methodological approach to
measuring sanctions pressure by developing a comprehensive, granular index that captures both the scope and intensity
of sanctions across multiple operational dimensions. Second, it provides empirical evidence on the interaction between
external shocks and corporate governance practices in an emerging market context. Third, it demonstrates the
importance of sector-specific analysis in understanding sanctions effects.

The findings offer valuable insights for corporate strategy and policy formulation. Companies facing sanctions
pressure should focus on capital structure optimization and operational efficiency rather than relying solely on ESG
practices for resilience. Policymakers should consider the differential impacts of sanctions across sectors and firm
sizes when designing support measures. The positive effects observed for severely sanctioned resource companies
suggest that government support and favorable market conditions can offset sanctions impacts, but this may not be
applicable to all sectors.

Several limitations should be acknowledged. The study period, while capturing important sanctions developments,
may not fully reflect long-term adaptation effects. The focus on Russian companies limits generalizability to other
sanctions contexts. The suspension of financial reporting by many Russian companies after 2022 constrains the
analysis of more recent developments. Future research should incorporate variables reflecting government support for
systemically important enterprises, extend the analysis to other sanctioned economies, and examine the long-term
sustainability of positive performance effects observed in resource sectors. Additionally, research should explore the
role of alternative financing mechanisms and supply chain adaptations in mitigating sanctions effects.
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