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Abstract

The paper presents the analysis of whether the oil- related sanctions levied on Russia
contributed to increasing energy prices in European Union. The analysis has been conducted
in a fixed effect setting and accounts for 27 countries of European Union. The data has been
analyzed in panel data setting and includes 24 months (from January 2021 to December 2022)
which gives the total of 648 observations. The findings show significant negative relationship
between the period during and after the announcement of sanctions and dependency rate on
Russian oil. I also find significant positive relationship between the period during and after
the announcement of sanctions and the energy prices. Moreover, | find significant negative
relationship between the dependency rate on Russian oil and the energy prices.
In the paper | provide detailed analysis of these results.



1. Introduction

The conflict between Russia and Ukraine began in 2014, but nobody expected that it would
find its escalation 8 years later- on 24 February 2022. On this day, Russian president Vladimir
Putin announces a “special military operation” that aims to “demilitarize” and “denazify”
Ukraine. Following that, Russian troops are ordered into Ukraine and first explosions are
heard across the country (Cnn, 2023).

European Union condemn the aggression and unites with Ukraine. Therefore, its response is
immediate. Just one day after the invasion, individual sanctions are levied on Russian State
Duma and National Security Council, including Vladimir Putin himself. Furthermore, visa
facilitation provisions for Russian diplomats are suspended. Four days after the invasion,
sanctions gain momentum. Among others, European Union closes its airspace to Russian
aircrafts, prohibits transactions with Russian Central Bank and most importantly, on 2 March-
bans SWIFT (system that provides safe and secure financial transactions for its members
(Seth, 2023) for seven Russian banks. On march 15" and April 8", two more packages of
sanctions are applied, that, among others, close EU ports to Russian vessels, prohibit imports
from Russia of iron, steel, coal, wood, cement, seafood and liquor and prohibit exports to
Russia of luxury goods and jet fuel (Europa.eu, 2023).

The spotlight of this research is focused on the sixth package of sanctions levied on Russia on
June 3 2022. This is when a complete ban is imposed on imports of all Russian seaborne
crude oil and petroleum products. This being said, the sanction covers 90% of oil imports
from Russia. For seaborne crude oil, the existing contracts were permitted for 6 months, while
for petroleum products- 8 months (Europa.eu, 2022). Nevertheless, besides the time given for
“adaptation”, we can observe dramatic drop in oil and petroleum products imports way
sooner. According to Eurostat (2023), these imports to EU fell from 11115 thousand tonnes in
June, to just 6248 thousand tonnes in December 2022 (See Appendix 1A) and the trend is still
sharply falling.

As one could expect, this outright ban had its reflection in the prices of oil. During the
months following the invasion, as the supply decreased, the price per barrel increased to its
highest since 2008 crisis and 2012 international supply disruptions. Namely, in June 2022,
average price per barrel amounted to 123,07 dollars, while in contrast, it was only 89,96
dollars in January 2022 (Business Insider, n.d.).



The increase of the price of oil significantly impacts the energy prices in the context of bills
we pay each month. That is because it is a major source of energy used to propel vehicles,
heat buildings and produce electricity (U.S. Energy Information Administration, n.d.). This
being said, an average EU citizen is the one that can possibly bear the consequences of the
restrictions levied on Russian oil. Therefore, this research aims to analyze the possible
association between the announcement of sanctions on Russian oil and Customer Energy
Price Index (ECPI). Namely, the research question is: “Did oil- related sanctions levied on
Russia contribute to increasing energy prices in European Union?”, and since whole European
Union would provide rather broad outcome, the analysis will cover all of the 27 members
separately and highlight the outliers. Timing is also an important factor that in this case will
be a year prior the beginning of the war and almost a year thereafter. In order to measure the
“influence” or “size” of sanctions, I will focus on imports of oil from Russia as a fraction of
total oil imports, from both periods as an indicator of Dependency Rate. “Energy prices” are
reflected by Energy Consumer Price Index (ECPI). The study will be conducted in fixed
effects setting that will allow to control for each time- invariant country characteristics. The
results points towards unanimous negative relationship between the period during and after
the announcement of sanctions and the Dependency Rate, indicating that after sanctions have
been announced, countries reduced their dependency on Russian oil. Moreover, | find positive
relationship between the period during and after the announcement of sanctions and the ECPI,
indicating that after the announcement of sanctions, energy prices increased. Lastly, I find
negative relationship between the Dependency Rate and ECPI, indicating that countries that
became less dependent experienced increase in their energy prices. These findings may help
to dispel the doubts whether the war in Ukraine and associated sanctions levied on Russia
contributed to extremely high energy prices that Europeans experienced in 2022. As most of
the research done focus on the economic costs of sanctions for Russia, this paper will take a
different perspective and analyze the economic costs for European Union, making the entire

topic more complete and allowing the reader to have unbiased overview.



2. Literature Review

2.1 How do sanctions work from economic point of view ?

To begin with the analysis, we first have to answer the question of what actually sanctions are.
According to Cambridge Dictionary definition, an economic sanction is action taken by a
country or organization against the economy of another country, such as refusing to trade with
it, in order to force it to obey a law or set of rules. In other words, it is a detriment imposed for
doing what is forbidden (R. Cooter, 1984). B. E. Carter (2011) underlines more specifically,
that “these sanctions might be employed to stop a targeted country’s military adventure,
destabilize government, or influence or express disapproval about foreign policy
considerations involving human rights, terrorism, weapon proliferation or drug” trafficking.
Felbermayr, Kirilakha, Syropoulos, Yalcin and and Yotov (2020) distinguish five major

categories of sanctions:

1) Trade sanctions,
2) Financial sanctions,
3) Travel restrictions,
4) Arms sanctions,

5) Military assistance.

Although my research focuses only on the first point, we can already observe, that other forms
have also been applied to Russia. However, the question is if these sanctions are useful and if
they bring the expected results. C. Morgan, Syropoulos and Yotov (2023) found, that impact
of sanctions on firms or individuals has been negative and significant. Moreover, sanctions
have negative and significant effect on the overall performance of sanctioned state. Therefore,

in theory- sanctions seem to be effective. In practice however, this becomes vague.

First, let’s have a look at free trade scenario. According to Hecksher-Ohlin model, a country
will export the good that uses its abundant factor intensively. In case of Russia, oil is an
abundant factor that is used intensively. This being said, Stolper-Samuelson theorem states
that this practice has distributional consequences. Namely, the returns to the owners of the
abundant factor increase, while the returns to the owners of a scarce factor decrease. In case
of Russia, the owners of the abundant factors were the owners of the oil- industry companies
such as Gazprom. In other words, in a free trade scenario, these owners gain as they export

intensively produced oil. Now let’s have a look at the scenario involving sanctions that have

5



been applied. The embargo will certainly decrease the returns to the owners of abundant
factors, since some portion of the target market disappears. Therefore, these owners lose and
this was the main idea of punishing Russia. Nevertheless, sanctions applied in practice usually
differ. We cannot underestimate the possible mitigation of the sanctions harmfulness which is
“trade deflection”. What this term means is that since a country cannot access one market, it
focuses on a different market. Therefore, since Russia cannot export to European Union
anymore, it shifted its exports towards China and India (Baniya, 2023). This phenomenon was
also described by C. Morgan, Syropoulos and Yotov (2023). Authors underline, that in order
to mitigate adverse effects, sanctioned countries usually redirect international trade and
investments flows towards third countries, which creates so- called “shield”. Last but not
least, European Union will also bear the consequences of the sanctions, since it loses its main
supplier of the oil. This gives an opportunity to domestic suppliers, because now they can
exercise market power and drive up the prices. S. Perdana, M. Vielle and M. Schenckery
(2022), point out that “current EU embargo on Russian oil will have adverse supply effects,
substantially increasing energy prices and welfare costs for the EU resident”. That being said,
can we say that the sanctions were successful? Partially- yes, but there are always two sides of
the coin. To understand, how these sanctions affect prices in case of Russia- Ukraine war, we
can refer to the example of the self- imposed US embargo that was applied in December 1807.
D.A. Irwin (2005) shows that this embargo had dramatic impact on prices in The United
States, driving down the domestic prices of exported goods and driving up the domestic prices
of imported goods. Over two hundred years later, we can observe very similar situation.
Cutting off from Russian imports (which can be also described as EU self- embargo) seem to
drastically increase prices of imported goods in European Union -in this case oil. However,
this theory implies, that oil prices in Russia should fall, but this never happened. The reason
for this is that since both EU and Russian economies are “large”, sanctions affect global prices
of oil (See Appendix 1B for global price per barrel). M. Khudaykulova, H. Yuangiong and A.
Khudaykulov (2022) indeed suggest, that international restrictions led to global oil price
increase and fall of production. In other words, sanctions seem to increase global energy

prices which includes both EU and Russia.



2.2 How effective were sanctions in the past conflicts ?

One of the most famous examples of sanctioning in the past is the arms embargo levied on
South Africa by The United Nations in 1977 as a response to the policy of apartheid. Namely,
the UN banned the export of all arms and related material of all types to South Africa,
including, among others, the sale or transfer of weapons, ammunition, military vehicles, and
equipment. Therefore, South Africa was forced to produce its own weapons, reducing their
dependence on outside suppliers. Ironically, the country soon became one of the world’s top
exporters of arms and gained worldwide reputation. To make matters worse, black South
Africans were still excluded from the benefits of the economy and still did not have political
rights (Wessels and Marx, 2008).

Another famous example was the embargo levied on Cuba by The United States in 1962,
mainly motivated by threatening behavior of Fidel Castro and his communist government. In
this case, the embargo turned out to have a great impact, but on both economies. Cuban
citizens as well as government were hit directly, as the United States was its main trading
partner and investor. Tourism has been reduced drastically and the main export good of Cuba-
sugar, was no longer imported by the US. However, similarly to current war in Ukraine, we
also observed here a trade deflection. Havana became dependent on Moscow instead, and
started exchanging sugar for crude oil which was significantly offsetting the economic costs
of sanctions for Cuban government. On the other hand, the United States was not necessarily
better off as companies that were closely involved in trade with Cuba, lost their source of

income (Haass, 1998).

Lastly, the effectiveness of sanctions can be shown on the example of the embargo that was
applied to Iran by the United States which was the consequence of holding 52 Americans
hostage after Iranian Revolution in 1979. Trade and financial related sanctions significantly
hit the Iranian economy while “not” so significantly the US economy. The reasoning behind it
is relatively simple. Namely, the United States is a large country, not dependent on one
supplier, and therefore, with more elastic trade curves. That being said, these sanctions are
considered as successful (costs incurred to Iran were estimated to 1,1% of its GDP). However,
similarly to Cuban sanctions- companies involved directly in the trade with Iran- suffered.
Nevertheless, the effect was only drastically harmful in the short run as Iran was not prepared

for the shock to its import- export market. After some time, the Iranian economy adapted to



new situation and started cooperating with other countries making the overall effect of the

sanctions minimal (Torbat, 2005).

2.3 What are the early-literature findings and predictions after War in Ukraine ?

Although, the War in Ukraine is very up to date, and related events occur now, some of early
research has been already done. First speculations and forecasts were presented by I. Liadze,
C. Macchiarelli, P. Mortimer- Lee and P. Sanchez Juanino (2022). Authors put emphasis on
high dependency of European Union on Russian energy. They point out, that EU energy
dependence rate shows, that the EU relies upon imports to meet more than 60% of its energy
needs. Based on a simulation, authors predict that when sanctions will enter into force, the oil
price will significantly increase. This indeed happened, but- at least not yet- hasn’t reached
the 140 dollars per barrel as in 2008. Therefore, we observe income transfer from consumers
to producers. However, this is not the end of the consequences of energy price hikes. The
study prepared by B. P. P. Novianto (2022), also shows that oil and gas sector is hit the most
and directly. Namely, because of sharp price increases per barrel, fuel costs in Europe

quadrupled to around €2 per liter and the inflation skyrocketed.

That being the case, to what extent can these sanctions be costly? M. Chepeliev, T. W. Hertel
and D. van der Mensbrugghe (2022) suggest, that short- run implications can be significant.
Households’ real income could drop by 0,7%- 1,7%, with energy prices growing by as much
as 11%. However, they also point out that after initial period, the costs of the sanctions will
become more modest (0,04% slowdown in the annual growth rate of real income over 2022-
2030) and the sanctions themselves may even lead to co- benefits such as reductions of CO2
emissions and other air pollutants. Similar suggestion is made by M. Finley and J. Krane
(2022), who advice, that despite in the long- run sanctions can make sense, policymakers
should remain cautious as for now, oil is still the largest source of energy in the world and any
disruptions can be very costly. For this reason, M. Grzegorczyk, N. Poitiers, P. Weil and G. B.
Wolff (2022), suggest that the EU should design support policies for the most affected
countries to make sanctions against Russia more credible. Later we will indeed see, that
because of its high dependency, Bulgaria and Croatia will be exempted from the sanctions
package introduced on June 3™ 2022 (Europa.eu, 2022). See Appendix 1C to see how
dependency rate changed for those countries over time (U.S. Energy Information

Administration, n.d.).



For better overview, Y. Chen, J. Jiang, L. Wang and R. Wang (2023) attempted to compare
possible losses in EU and Russia. What they found out, is that after applying sanctions, both
sides will be damaged, however Russia significantly more. The economic loss for EU reaches
1,488% while for Russia 4,8%. Additionally, Russian counter-sanctions will also have direct
impact on EU. Authors agree with the abovementioned studies, that EU’s energy ban on
Russia will directly affect its energy security. In the short and medium run, it will be difficult
for the EU to find an appropriate energy supply organization to replace Russia. Moreover,
they say that the diversion effect of energy trade will lead to rapid increase in energy prices,
affecting the welfare and social and political stability of EU countries. Similar comparison of
potential loses between the two parties has been made by C. Riihl (2022), who has shown that
sanctioning Russia would incur additional import cost for G7 (The Group of Seven- Canada,
France, Germany, Italy, Japan, the United Kingdom and the United States) of 0,6% of GDP
per annum, while Russia would lose the revenue of about 5% of GDP.
Lastly, N. Hosoe (2022) mentions that if European countries would apply 100% tariff, the loss
of GDP would be 0,2%, while in contrast for Japan, only 0,05%. This however, would be
enough to trigger 3% reduction in energy consumption and 3-4% energy price increase in

Japanese towns. Concluding, either way both parties lose in this trade war.

Another interesting work is presented by C. W. Su, M. Qin, H. Chang and A. Taran (2023).
Their paper however focuses on the gaseous form of oil- natural gas. They show, that after
imposing sanctions on Russia by EU, Russia responded with discontinuing natural gas exports
to Europe (as cited in Qureshi et al., 2022) and following that, European natural gas price
(ENPG) increased to 42,39 dollars per million British thermal units in March 2022 with an
increase of 55,67% from February. This being said, M. Mamonov, A. Pestova and S. Ongena
(2022), notice that price for natural gas was partly charged to citizens around sthe world and
increased from €20/MWh in 2021 to about €180/MWh in mid-July 2022.

Very compelling theoretical study has been prepared by D. Gros (2022). Author analyzed the
potential difference in effects between complete embargo and optimal tariff. What turned out,
is that the optimal tariff of around 30% would not only reduce Gazprom’s (which has a
monopoly on exports of gas from Russia) revenue to one half but also significantly improve
European terms of trade. Nevertheless, Gros concludes that it would negatively impact energy
prices, i.e., they would increase, but in defense of the model, he also says that any quantitative
restriction levied on Russia would have led to the same result. Moreover, complete embargo

would drive up prices even higher. The same point of view is presented by
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Hausmann et al. (2022). In their research, authors find out that the most efficient way to
punish Russia and reduce spillovers is to apply import tariff (instead of embargo), that can be
used flexibly to control the degree of economic pressure on Russia.

10



3. Data

In order to conduct the research, i.e. to see whether oil- related sanctions contributed to
increasing energy prices in EU, the following data has been collected for each of the 27 EU

countries:

1. Energy Consumer Price Index (ECPI). The unit of measure is an index whereas 100
(index) = 2015 (year). The data has been collected for each month from January 2021
to December 2022 (which gives 24 periods in total). The data has been retrieved from
Eurostat Database,

2. Dependency Rate on Russian oil (D_Rate), expressed as percentage, and has been

calculated using following formula:

Oil Imports from Russia

Total Oil Imports

For Oil Imports from Russia and Total Oil Imports, the unit of measure is thousand
tonnes. The data has been collected for each month from January 2021 to December
2022 (which gives 24 periods in total). The data has been retrieved from Eurostat
Database,

3. Gross Domestic Product (GDP). The unit of measure is million EUR. The data has
been collected for each quarter from January 2021 to December 2022 (which gives 8
periods in total). The data has been retrieved from Eurostat Database. The variable has
been expressed as natural logarithm.

The descriptive statistics table is as follows:

Table 1: Descriptive statistics

Variable Obs Mean Std. Dev. Min Max
ECPI 648 131.413 28.943 93.98 265.43
D Rate 648 .206 22 0 .896
InGDP 648 10.918 1.419 8.165 13.822

Note: 648 observations as there are 27 countries recorded in 24 periods. As INGDP has been collected quarterly, it is assumed,
that the InGDP is constant across each 3 months for each country. For example, if INnGDP is equal to X for first quarter of

2021, it is equal to X for January, February and March 2021.
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For a clear overview, 2 figures were created for average trends for all 27 EU countries:

EU Average

Figure 1. Energy Consumer Price Index (ECPI) for 27 European Union countries- average.
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Note: X- axis represents the date, while y-axis represents the ECPI where 2015 = 100. We can observe increasing trend over
past two years with visible surges around February (when the war started) and around August/September when some
countries already started applying sanctions.

Figure 2. Dependency Rate (D_Rate) on Russian oil for 27 European Union countries- average.

EU
[Ye]
Q-
(\]_ -
Q
T
lz|
) o |
T T T T T
Jan-21 Jul-21 Jan-22 Jul-22 Jan-23
DATE

Graphs by COUNTRY

Note: X- axis represents the date, while y-axis represents the dependency rate (D_Rate) as a fraction (percentage). We can
observe fairly constant trend before February 2022 and a massive drop thereafter, followed by more drops around
August/September 2022 and November/December 2022.

12



| also provide figures for 2 largest importers of Russian oil - Germany and the Netherlands, as

they are likely to impact the average significantly.

Figure 3. Energy consumer price index (ECPI) and Dependency Rate (D_Rate) for Germany and the Netherlands.
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Note: The left column presents the ECPI for each country, the right column presents the Dependency Rate (D_Rate) for each
country. X- axis represents the date for each graph, while y- axis represents either ECPI or Dependency Rate (D_Rate). As
before, ECPI is shown as an index where 2015 = 100, and Dependency Rate (D_Rate) is shown as a fraction (percentage).
Regarding ECPI, we can observe similar- increasing trends for both countries Again, there are visible surges around
February 2022 and August/September 2022. The Netherlands seems to have more sensitive trend reactions. Regarding
Dependency Rate (D_Rate), we can observe similar- decreasing trends, but only after February 2022. Before, the trends are
rather constant with minor surges. The Netherlands seems to have more extreme trend reactions.
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Moreover, | provide figures for 3 most dependent countries on Russian oil - Slovakia,

Lithuania and Poland:

Figure 4: Energy consumer price index (ECPI) and Dependency Rate (D_Rate) for Slovakia, Lithuania and Poland
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Note: The left column presents the ECPI for each country, the right column presents the Dependency Rate (D_Rate) for each
country. X- axis represents the date for each graph, while y- axis represents either ECPI or Dependency Rate (D_Rate). As
before, ECPI is shown as an index where 2015 = 100, and Dependency Rate (D_Rate) is shown as a fraction (percentage).
Regarding ECPI, we can observe similar- increasing trend for each country, however the surges differ slightly in size and
timing. Regarding Dependency Rate (D_Rate), we can observe decreasing trends for Lithuania and Poland after February
2022. The trend for Slovakia is rather chaotic. There is a massive decrease around August/September 2022, but unlike other

countries, the Dependency Rate increases sharply around November 2022.
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4. Methodology

In order to estimate the effect of oil- related sanctions levied on Russia on the energy prices in
European Union, | will account for each country from the European Union individually by
applying the fixed effect setting with standard errors. This setting allows to account for all
time- invariant country characteristics and therefore- reduce the bias. I account for the periods
before and after the application of sanctions to inspect whether the timing had its impact.
Furthermore, 1 control for GDP of each country and the time trend. Each of the finding will be
split into the estimation without fixed effects, with fixed effects, and with fixed effects
controlling for time trend, standing for scenario 1, 2 and 3 respectively. In all of the equations,
index g =1, ..., 27 standing for country and index t=1, ..., 24 standing for time. Term “c”

stands for country fixed effect.
The regression equations are as follow:

1. In order to find the association between the announcement of sanctions and the

Dependency Date (without and with fixed effects):
D_Ratey= B0 + Bl*aftery: + B2*INGDPy; + €4+
D_Rateg= B0 + pl*aftery: + B2*INGDPy; + £41+ Cq
D_Rateg= 0 + pl*aftery: + p2*INGDPg; + B3*trendgy: + €41+ Cq

2. In order to find the association between the announcement of sanctions and Energy

Consumer Price Index (without and with fixed effects):
ECPIg= B0 + B1*aftery, + P2*INGDPy; + £4;
ECPly,= B0 + pl*aftery; + B2*INGDPy + g4, + Cq
ECPlg= B0 + Bl*aftery; + B2*INGDPgy; + B3*trendy; + €g:+ Cq

3. In order to find the association between the Dependency Rate and Energy Consumer

Price Index (without and with fixed effects):
ECPlg= B0 + B1*D_Ratey; + p2*INGDPy ¢ + €41
ECPIg= B0 + p1* D_Rateg; + B2*INGDPg; + g4+ Cq

ECPIy= PO + p1* D_Ratey; + B2*INGDPy; + P3*trendgy + e4; + Cq

15



Where:

1) ECPI is Energy Consumer Price Index,

2) D_Rate is the Dependency Rate on Russian oil,

3) After is the variable that takes value of 1 during and after the month of announcement
of sanctions (June 2022) and takes value of 0 before the announcement,

4) GDP is the Gross Domestic Product,

5) Trend is the time trend.

Moreover, | will perform sensitivity analysis to see whether more dependent countries on
Russian oil, will have larger changes in their ECPI regarding the announcement of sanctions.
In order to do it, I will assume that “dependent” country has a dependency rate larger than
30% for a given period and “very dependent” country has a dependency rate larger than 50%

for a given period. “Dependent” country also includes “very dependent” country.

Furthermore, | will analyze whether the timing of announcement of sanctions had its effects.
I will assume that the sanctions are announced in December 2021 (shortly before the

invasion) and in June 2021 (1 year prior to the actual announcement).

Last but not least, | will see if the interaction between Dependency Rate and the period during

and after the announcement of sanctions impacted the size of a change in ECPI.

The analysis has some limitations. The fixed effects method that is applied, does not account
for time- varying country characteristics. These are captured in the error term in the equations.
Therefore, the omitted variable bias is present and the research does not have causal
interpretation. Nevertheless, it still shows the association that provides insights to the

research.
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5. Results

The results present the association between the announcement of sanctions (after) and the
Dependency Rate (D_Rate), controlling for Gross Domestic Product (InGDP) and the time

trend (trend). The regression results present as follows:

Table 2: Regression estimates of the introduction of sanctions (after) on the Dependency Rate (D_Rate).

1) () )
VARIABLES D_Rate D_Rate D_Rate
after -0.0764*** -0.0579*** -0.0408***
(0.0101) (0.0125) (0.0153)
InGDP -0.0287 -0.162*** -0.0616
(0.0244) (0.0586) (0.0783)
trend -0.00258*
(0.00134)
Constant 0.542** 1.987*** 0.923
(0.268) (0.637) (0.844)
Observations 648 648 648
R-squared 0.115 0.120
Number of countryid 27 27 27

Note: Left column presents the results without fixed effects, middle column presents the results with fixed effects, right column
presents the results with fixed effects but also controlling for the time trend. Constant term stands for the estimation if
treatment variable is equal to 0. R-squared indicates what portion of the variation of a dependent variable is explained by
independent variable. Number of countryid stands for number of countries that were analyzed. Standard errors in
parentheses. ***p<0.01, **p<0.05, *p<0.1

In order to analyze the results, we have to consider 3 scenarios- first, when the regression
does not have fixed effects setting, second, when the regression has fixed effects setting and
third, when the regression has fixed effects setting but also controls for time trend. | assume,

that fixed effects setting controlling for time trend creates the most accurate estimation.

First scenario: We can see negative relationship between the period during and after the
announcement of sanctions and the Dependency Rate (D_Rate). Namely if the Dependency
Rate is measured during and after the announcement of sanctions, it decreases by 7.64% on
average compared to the period before the announcement. Besides, we can see negative
relationship between the INGDP and Dependency Rate- when InGDP increases by 1 million

EUR, the Dependency Rate decreases by 2.87% on average. Coefficient “after” is statistically
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significant at 0.01 significance level, “InGDP” however, is not statistically significant at any

significance level.

Seconds scenario: In this scenario we can observe changes in the coefficients as some portion
of the effects is captured by time- invariant country characteristics. We can also notice
negative relationship between the period during and after the announcement of sanctions and
the Dependency Rate. In this case, if the Dependency Rate is measured during and after the
announcement of sanctions, it decreases by 5.79% on average compared to the period before
the announcement of sanctions. Besides, we can notice negative relationship between InGDP
and Dependency Rate- when InGDP increases by 1 million EUR, the Dependency Rate
decreases by 16.2% on average. Both coefficients are statistically significant at 0.01

significance level.

Third scenario: The negative relationship between the period during and after the
announcement of sanctions and Dependency Rate is still visible, however smaller. If
Dependency Rate is measured during and after the announcement of sanctions, it decreases by
4.08% on average. The negative relationship between InGDP and Dependency Rate also
remains- when InGDP increases by 1 million EUR, the Dependency Rate decreases by 6.16%
on average. Coefficient “after” is statistically significant at 0.01 significance level, “InGDP”
however, is not statistically significant at any level. Moreover, coefficient “trend” is

statistically significant at 0.1 significance level.
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As we now know, that the announcement of sanctions is associated with reduction of the
dependency on Russian oil, we can now see, how this announcement of sanctions impacted
the energy prices in EU. The results present the association between the announcement of
sanctions (after) and the Energy Consumer Price Index (ECPI), controlling for Gross

Domestic Product (INnGDP) and the time trend. The regression results present as follows:

Table 3: Regression estimates of the introduction of sanctions (after) on the energy prices (ECPI).

(1) (2) ©)
VARIABLES ECPI ECPI ECPI
after 37.59*** 24.33%** 5.494***
(1.573) (1.872) (1.903)
InGDP 8.013*** 103.6*** -6.622
(2.077) (8.808) (9.745)
trend 2.844***
(0.167)
Constant 32.97 -1,006*** 166.6
(22.79) (95.81) (105.0)
Observations 648 648 648
R-squared 0.588 0.719
Number of countryid 27 27 27

Note: Left column presents the results without fixed effects, middle column presents the results with fixed effects, right column
presents the results with fixed effect, but also controlling for the time trend. Constant term stands for the estimation if
treatment variable is equal to 0. R-squared indicates what portion of the variation of a dependent variable is explained by
independent variable. Number of countryid stands for number of countries that were analyzed. Standard errors in
parentheses. ***p<0.01, **p<0.05, *p<0.1

First scenario: We can observe positive relationship between the period during and after the
announcement of sanctions and the ECPI. Namely, if the ECPI is measured during and after
the announcement of sanctions (June 2022), it increases by 37.59 units on average compared
to the period before the announcement. We can also observe the positive relationship between
the INGDP and ECPI- when InGDP increases by 1 million EUR, ECPI increases by 8.013

units on average. Both coefficients are statistically significant at 0.01 significance level.

Second scenario: As in the first scenario, we can observe positive relationship between the
period during and after the announcement of sanctions and the ECPI. Here however, if the
ECPI is measured during and after the announcement of sanctions (June 2022), it increases by
24.33 units on average compared to the period before the announcement. As previously, we
can observe the positive relationship between INnGDP and ECPI- when InGDP increases by
1 million EUR, ECPI increases by 103.6 units on average. Both coefficients are statistically

significant at 0.01 significance level.
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Third scenario: We can still observe positive relationship between the period during and after
the announcement of sanctions and the ECPI, however significantly smaller. If the ECPI is
measured during and after the announcement of sanctions, it increases by 5.494 units on
average. It seems like controlling for time trend captures significant portion of the bias. When
it comes to INGDP, we can observe negative relationship with ECPI- if INnGDP increases by 1
million EUR, ECPI decreases by 6.622 units on average. Coefficient “after” is statistically
significant at 0.01 significance level, INGDP however, is not statistically significant at any

significance level. Coefficient “trend” is statistically significant at 0.01 significance level.

Finally, as we know that the announcement of sanctions is negatively associated with the
dependency on Russian oil and positively associated with energy prices in EU, we can see
what is the association between the dependency rate and energy prices themselves. The results
present the association between the the Dependency Rate (D_Rate) and the Energy Consumer

Price Index (ECPI). The regression results present as follows:

Table 4: Regression estimates of the dependency rate (D_Rate) on the energy prices (ECPI).

1) (2) 3)
VARIABLES ECPI ECPI ECPI
D_Rate -69.95*** -45,39*** -27.16***
(7.417) (6.446) (4.890)
InGDP 13.88*** 162.9*** -8.097
(2.496) (7.566) (9.579)
trend 2.998***
(0.136)
Constant -5.638 -1,638*** 187.9*
(27.65) (83.01) (103.3)
Observations 648 648 648
R-squared 0.514 0.729
Number of countryid 27 27 27

Note: Left column presents the results without fixed effects, middle column presents the results with fixed effects, right column
presents the results with fixed effects, but also controlling for the time trend. Constant term stands for the estimation if
treatment variable is equal to 0. R-squared indicates what portion of the variation of a dependent variable is explained by
independent variable. Number of countryid stands for number of countries that were analyzed. Standard errors in
parentheses. ***p<0.01, **p<0.05, *p<0.1

First scenario: We can observe negative relationship between Dependency Rate (D_Rate) and
the ECPI. If the Dependency Rate increases by 1 unit, ECPI decreases by 69.95 units on

average. However, since Dependency Rate is measured as a fraction, the correct interpretation
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has to be presented in terms of percentage. Therefore, if the Dependency Rate increases by
1%, the ECPI decreases by 0.6995 units on average. In this case we can see a positive
relationship between INnGDP and ECPI- when InGDP increases by 1 million EUR, ECPI
increases by 13.88 units on average. Both coefficients are statistically significant at 0.01

significance level.

Second scenario: We can also observe negative relationship between the Dependency Rate
and ECPI. If the Dependency Rate increases by 1 unit, ECPI decreases by 45.39 units on
average. As previously, I will interpret this in terms of percentage. Therefore, if Dependency
Rate increases by 1%, ECPI decreases by 0.4539 units on average. In this scenario, we can
also see positive relationship between InGDP and ECPI- when InGDP increases by 1 million
EUR, ECPI increases by 162.9 units on average. Both coefficients are statistically significant

at 0.01 significance level.

Third scenario: We still observe negative relationship between the Dependency Rate and
ECPI, again, significantly smaller. If Dependency Rate increases by 1 unit, the ECPI
decreases by 27.16 units on average. As previously, | will interpret this in terms of percentage.
Therefore if Dependency Rate increases by 1%, ECPI decreases by 0.2716 units on average.
Unlike other scenarios, we can observe negative relationship between InGDP and ECPI- when
INGDP increases by 1 million EUR, ECPI decreases by 8.097 units on average. Coefficient
“D_Rate” is statistically significant at 0.01 significance level, InGDP however, is not
statistically significant at any significance level. Coefficient “trend” is statistically significant
at 0.01 significance level.
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6. Sensitivity analysis

6.1 Different dependence on Russian oil

This sensitivity analysis checks, whether more dependent countries have been impacted

differently than less dependent countries. The dependency has been split into 3 categories:

dependency rate does not matter, dependency rate is greater than 30% (dependent country)

and dependency rate is greater than 50% (very dependent country).

Table 5: Regression estimates of the introduction of sanctions (after) on the energy prices (ECPI) for different dependency

rates.
1) (@) ©)

VARIABLES ECPI ECPI ECPI
after 5.494*** 3.041 -3.883

(1.903) (3.773) (2.903)
InGDP -6.622 -0.352 -6.439

(9.745) (17.39) (15.14)
trend 2.844%** 2 AQ7***  2.036***

(0.167) (0.314) (0.250)
Constant 166.6 100.3 163.3

(105.0) (184.8) (157.4)
Observations 648 156 80
R-squared 0.719 0.635 0.703
Number of countryid 27 14 7

Note: Sensitivity analysis has been performed in the fixed effects setting, controlling for the time trend. Left column presents

the result for every country, middle column presents the results for dependent and very dependent countries, right column

presents the results only for very dependent countries. Constant term stands for the estimation if treatment variable is equal

to 0. R-squared indicates what portion of the variation of a dependent variable is explained by independent variable. Number

of countryid stands for number of countries that were

*xx0<0.01, **p<0.05, *p<0.1

analyzed.

Standard errors

parentheses.
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The findings of the sensitivity analysis turned out to be very interesting. Namely, if a country
becomes more dependent, the increase in ECPI is smaller when measured during and after the
announcement of sanctions. If we account for all countries, the announcement of sanctions
increases the ECPI by 5.494 units on average (as found before). If we account for dependent
and very dependent countries (Dependency Rate is greater than 30%), the increase is 3.041
units on average. If we account only for very dependent countries (Dependency Rate is
greater than 50%), we even see a decrease at 3.883 units on average. We can also observe
interesting change in the effect of INGDP on the ECPI on different dependency levels. When
INGDP increases by 1 million EUR, the ECPI decreases by 6.662 units on average for all of
the countries, and by 6.439 units on average for very dependent countries. The coefficient
“after” is only statistically significant when we account for all the countries- namely at 0.01
significance level. “InGDP” is not statistically significant at any significance level. “trend” is

statistically significant at 0.01 significance level.

These results may seem counterintuitive, since we should expect more dependent countries to
have larger increase in ECPI - not smaller. However, this is not the case. To understand this
properly, we have to first look at the relationship between the Dependency Rate and ECPI
(See Table 4). Here, we can clearly observe negative relationship that indicates, that if a
country becomes less dependent, its ECPI should increase. In other words, countries that were
reducing their dependency on Russian oil, should expect its energy prices to increase. This
can be also seen on the figures provided in Data section. Now we can interpret the sensitivity
analysis from this perspective. Namely, if a country is very dependent, it means that it has not
reduced its oil imports from Russia, allowing for milder effect on ECPI during and after the
announcement of sanctions. Therefore, countries that have reduced oil imports from Russia
significantly (reduced their dependency, in other words), experienced larger increase in ECPI
compared to countries that have not. Surprisingly, countries that remained very dependent
(Dependency Rate above 50%) experienced a decrease in the energy prices after introduction

of sanctions.

Concluding this sensitivity test, we can observe that countries that remained very dependent
on Russian oil during and after the announcement of sanctions, experienced decrease in their
energy prices. On the other hand, countries that decided to reduce their dependency during

and after the announcement of sanctions, experienced increase in their energy prices.

23



6.2 Different timing of the announcement of sanctions

This sensitivity analysis checks whether the timing of the announcement of sanctions is
associated with the change in the ECPI. The variable “after2” has been created which now
assumes that the sanctions has been announced in December 2021 (shortly before the Russian
invasion) and “after3” which assumes that the sanctions have been announced 1 year prior the
actual announcement (June 2021).

Table 6: Regression estimates of the introduction of sanctions (after, after2, after3) on the energy prices (ECPI) for different

introduction timing.

1) (2) 3)
VARIABLES ECPI ECPI ECPI
after 5.494***
(1.903)
InGDP -6.622 19.89* 0.000344
(9.745) (10.78) (9.972)
trend 2.844%**  2.035*** 3.319***
(0.167) (0.245) (0.151)
after2 12.59%**
(2.363)
after3 -5.685***
(1.905)
Constant 166.6 -117.5 94.19
(105.0) (115.9) (107.4)
Observations 648 648 648
R-squared 0.719 0.728 0.719
Number of countryid 27 27 27

Note: Sensitivity analysis has been performed in the fixed effects setting, controlling for the time trend. The left column

presents the results that stand for actual announcement of sanctions (June, 2022), middle column presents the results for
artificial announcement of sanctions as if they were announced in December 2021, right column presents the results for the
artificial announcement of sanctions as if they were announced in June 2021. Constant term stands for the estimation if
treatment variable is equal to 0. R-squared indicates what portion of the variation of a dependent variable is explained by
independent variable. Number of countryid stands for number of countries that were analyzed. Standard errors in
parentheses. ***p<0.01, **p<0.05, *p<0.1
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As we could see before, if the ECPI is measured during and after the actual announcement of
sanctions (June 2022), it increases by 5.494 units on average. However, if we assume that the
sanctions were announced in December 2021, this increase is 12.59 units on average. The
higher coefficient that stands for this artificial announcement compared to the actual one can
be most likely explained by the anticipation of the upcoming war. The tensions were already
very high. On the other hand, if we look at the artificial announcement in June 2021, we can
observe a decrease of 5.685 units on average. This decrease in energy prices that most likely
can be explained by lower tensions. At that time, many countries did not perceive possible
war as actual threat and the dependency on Russian oil was way higher than in June 2022. All
coefficients “after” and “trend” are statistically significant at 0.01 significance level. "InGDP”
is only statistically significant in the scenario where sanctions are announced in December

2021- namely at 0.1 significance level.

Concluding this sensitivity test, if the sanctions were announced in December 2021, the ECPI
would increase even higher compared to actual effect of the announcement of sanctions on the
ECPI, due to tangible signals of the war and its possible effect on energy prices. However, if
we go further back in time and the sanctions are announced in June 2021, we can observe a
decrease in ECPI due to weakly visible signals, or even doubt that the war can actually take
place.
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6.3 Accounting for interaction between Dependency Rate and the period during
or after the announcement of sanctions

What happens, if we include interaction between the Dependency Rate and the period during

and after the announcement of sanctions?

Table 7: Regression estimates of the introduction of sanctions (after), and the Dependency Rate (D_Rate) on the energy

prices (ECPI), accounting for the interactions between the Dependency Rate (D_Rate) and the introduction of sanctions

(after).
1) (2) 3)
VARIABLES ECPI ECPI ECPI
after 36.10*** 24.03%** 5.236**
(2.083) (2.195) (2.133)
D_Rate -31.84*** -30.06*** -24.85%**
(6.188) (6.133) (5.088)
DRate_After -6.889 -9.804 -4.751
(7.921) (7.292) (6.047)
INGDP 7.776%** 98.92*** -7.692
(2.037) (8.667) (9.570)
trend 2.771%**
(0.165)
Constant 42.86* -949.0*** 184.6*
(22.44) (94.45) (103.2)
Observations 648 648 648
R-squared 0.608 0.732
Number of countryid 27 27 27

Note: Left column presents the results without fixed effects, middle column presents the results with fixed effects, right column
presents the results with fixed effect, but also controlling for the time trend. Constant term stands for the estimation if
treatment variable is equal to 0. R-squared indicates what portion of the variation of a dependent variable is explained by
independent variable. Number of countryid stands for number of countries that were analyzed. Standard errors in
parentheses. ***p<0.01, **p<0.05, *p<0.1

When we compare the regression results with Table 3 and Table 4, it seems that including
interaction between the Dependency Rate and the period during and after the announcement
of sanctions, doesn’t change the coefficients significantly . For example, let’s have a look at
the third column in previous models (Table 3 and Table 4). When we do not control for
interaction term in Table 3, the increase in the ECPI is 5.494 units on average compared to

5.236 units on average, when we include the interaction term. When we do not control for
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interaction term in Table 4, 1 unit increase in the Dependency Rate, decreases the ECPI by
27.16 units on average, compared to decrease of 24.85 units on average when we include the
interaction term. As previously the Dependency Rate has to be shown in terms of percentage.
Therefore 1% increase in the Dependency Rate decreases the ECPI by 0,2716 and 0.2485
units on average. The interaction coefficients suggest, that if the Dependency Rate increased
by 1% during and after the announcement of sanctions, the ECPI slightly decreased. These
coefficients however, are statistically insignificant and point towards minor influence of

dependency on Russian oil during and after announcement of sanctions on energy prices.
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7 Conclusion

Summarizing, | found evidence for negative relationship between the period during and after
the announcement of sanctions and the Dependency Rate, positive relationship between the
period during and after the announcement of sanctions and the ECPI and negative relationship
between the Dependency Rate and ECPI. Therefore, countries indeed reduced their
dependency on Russian oil after June 2022 and indeed observed increased energy prices.
Countries that remained dependent, managed to keep the increase in ECPI milder, compared
to the countries that decided for more radical steps and cut off the imports. Countries that
remained very dependent even experienced decrease in their energy prices. Moreover,
controlling for time trend seems to capture huge portion of the bias, indicating, that energy
prices have been increasing anyways before the announcement of sanctions. These sanctions

however, enlarged this increase slightly.

The results turned out to be in line with intuition and previous research made on this topic.
Increasing energy prices in European Union seem to be at least partly reflected by sanctions
levied on Russia. In other words, answering the research question- yes, oil- related sanctions
levied on Russia indeed contributed to increasing energy prices in European Union. Namely,
we observed, that after the announcement of sanctions, countries reduced their dependency on
Russian oil by over 4% on average. When it comes to energy prices, if the Energy Consumer
Price Index is measured during and after the announcement of sanctions (June, 2022), it
increases by over 5 units. This becomes striking, when we realize how much of a difference
these sanctions generate, since countries’ ECPI for most of the months, hovers between 100
and 150 units. The negative relationship between the Dependency Rate and ECPI also
confirms our speculations. We expected countries that became less dependent to experience

higher energy prices and this association has also been shown.

Seeing the evidence, the question that may arise is if these oil- related sanctions were
beneficial for European Union at all. After all, some of the countries reduced their
dependency to complete 0. In order to answer this, we have to distinguish two main
perspectives- economic and ethical. From economic point of view, this approach was
definitely harmful for both European Union and its citizens. The energy prices skyrocketed,
which was also reflected by record- breaking inflation. However, we have to keep in mind the
specific nature of sanctions as instruments. They never meant to benefit own economy. The

“game” of sanctions is rather “who loses more”, instead of “who wins and who loses”. This is
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when ethical perspective gains on importance. Seeing all the brutality of Russian soldiers,
increasing casualties and burning cities, European Union had to react, even at its own cost.
This is what justifies the sanctions. The only way European Union could try to stop Russia
from further invasion without physical involvement of armies, was to hit its economy as hard
as possible. Many people, including economists, already anticipated the possible energy price
hikes after application of sanctions. Yet, we still decided to do so and | believe, that our
“sacrifice” was a fair price for at least an attempt to mitigate the horror that takes place in

Ukraine these days.

29



8  Appendix

1A.

Figure 5. Oil imports from Russia to 27 European Union countries- average.
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Note: X- axis represents the date, while y-axis represents the imports in thousand tonnes. We can observe a massive drop in
oil imports after February 2022.

1B.

Figure 6. Global Price per Barrel.
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Note: X- Axis represents the date, while y-axis represents the price per barrel in dollars. We can observe constant increase
during the period from January 2022 to around July 2022, where the price has its peak.
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1C.

Figure 7: Dependency Rate (D_Rate) for Bulgaria and Croatia
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Note: X- axis represents the date, while y- axis represents the Dependency Rate (D_Rate) as a fraction (percentage). As we
can observe, the trends for those countries do not imply any unanimous decrease after February 2022 as they were exempted
from the sanctions. In fact, we can observe an increase in the Dependency Rate (D_Rate) for Croatia after February 2022.
For Bulgaria, the trend is rather vague, but unlike most of the EU countries, there is a significant increase around March

2022.
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