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Abstract

We examine how global trade flows have changed since a large coalition of countries imposed sectoral
restrictions on exports to Russia. As Russia no longer publishes detailed statistics on foreign trade, we rely
on export data from its largest trading partners (mirror statistics). We are particularly interested in trade
diversion, i.e. the extent to which Russian imports have shifted from sanctioning countries to other countries.
Our analysis is based on monthly export data and focuses on technology goods (HS codes 84 and 85) utilizing
a difference-in-difference approach. Our dataset covers exports to Russia at the HS6-level of disaggregation
from 26 sanctioning and 14 non-sanctioning countries during 2018-2023. We find that the exports of
sanctioning countries to Russia fell drastically overall, with exports of sanctioned goods declining more than
average exports. On the other hand, the export of sanctioned goods to Russia by non-sanctioning countries
have risen more than their overall exports, indicating that Russia has managed to replace some goods no

longer available from sanctioning countries, but not all of them.
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1. Introduction
Sanctions have long been in the toolbox of decision-makers all over the globe. However, in the recent years
their use has risen to all-time highs, as Russia’s invasion of Ukraine triggered several rounds of sanctions
against it. While many earlier sanctions (Iran, North Korea) were decided by the United Nations, the current
sanctions against Russia have been introduced by a smaller group of countries, principally G7 countries, the
European Union, Australia and a number of their allies globally. Also, Russia differs from most other
countries sanctioned earlier; it is much bigger in terms of economic size and also — before the sanctions —
quite well integrated with the global economy. These factors make studying the most recent sanctions

against Russia interesting and important.

Russia was sanctioned already in 2014, although these sanctions were much less severe than those that
have been introduced after February 2022 invasion. Sanctions imposed after the illegal annexation of

Crimea in 2014, for example, had a clearly negative effect on the Russian economy (Korhonen, 2019).

In this paper, we concentrate on changes in Russia’s foreign trade as result of Western sanctions, and more
precisely, on the extent to which Russia’s imports have shifted from sanctioning countries to non-
sanctioning suppliers. Sanctions not only affect the countries implementing them and the target country,
they also impact third countries that are neither participants nor targets of the sanctions regime. While
bystander countries can use the opportunity of sanctions to increase their market share in a targeted

country, they can also face disruptions in supply networks that decrease their foreign trade.

The initial rounds of sanctions against Russia and Russian entities related to aggression the illegal
annexation of Crimea and Sevastopol in 2014, as well as military operations in eastern Ukraine. They came
in two waves from the European Union member states, the United States, Canada, Australia and other like-
minded countries. The first wave of sanctions after the annexation of Crimea were quite limited. Following
the shooting down of Malaysia Airlines flight MH17 by Russian troops, more substantial sanctions were
introduced. Perhaps the most substantive sanctions related to long-term financing for several large Russian
state-owned companies, including largest banks Sberbank and VTB. In the account of Korhonen (2019) on
earlier sanctions, the negative effects of sanctions are shown to impact the Russian economy via

diminished foreign trade, capital inflows and other channels.

Sanctions imposed in 2014 remained limited for years. Russia continued its illegal occupation of Crimea,
while undermining the territorial integrity, sovereignty and independence of Ukraine. It was only after the
full-scale invasion of Ukraine on February 24, 2022 that the number and scope of sanctions increased. The

European Union, the United States, the United Kingdom, Japan, Canada and many other countries



introduced multiple rounds of economic actions against Russia. Their stated purpose was to limit Russia’s
ability to wage its illegal war against Ukraine and international legal order. Sanctions ranged from finance
(limiting Russia’s access to foreign financing and immobilizing a large part of the Bank of Russia’s
international reserves) to trade (export to Russia of certain categories of goods, and even specific goods
themselves, were forbidden by the EU, US, UK and others). Many Russian individuals have found their
assets in the EU and elsewhere frozen. As sanctions regimes are constantly evolving almost daily, up-to-

date listings can be found e.g. in S&P Global (2024).

To assess how Western trade-related sanctions have affected international trade in the sanctioned goods,
we ask whether Russia’s imports of sanctioned goods have shifted to countries not participating in
sanctions against Russia. We use monthly export data and focus on technology goods with HS code 84
(“Nuclear reactors, boilers, machinery and mechanical appliances; parts thereof”) and HS code 85
(“Electrical machinery and equipment and parts thereof; sound recorders and reproducers, television
image and sound recorders and reproducers, and parts and accessories of such articles”). We concentrate
on these HS codes as they contain the majority of sanctioned goods that might be used to increase Russia’s
military capabilities in its war against Ukraine. Our dataset covers exports to Russia at the HS6-level of

disaggregation from 26 sanctioning and 14 non-sanctioning countries during the period 2018-2023.

To our best knowledge, nobody has yet assessed how exports of sanctioned goods have developed in a
large sample of countries that includes Russia’s top trading partners (China, Turkiye, India and Kazakhstan).
Our research is related to Chupilkin et al. (2023), but our contribution includes more countries that export
to Russia and a substantially longer data sample. We also differentiate between various sanction product
groups to account for possible heterogeneity of effects. In addition, we control for the different timing in
the implementation of various export restrictions. To our knowledge, this is the first paper to apply a
staggered difference-in-difference estimation in the context of sanctions. In the wider context of sanction
literature, our results provide more robust causal evidence on the effects of sanctions compared to many

other previous research.

We find that overall technology exports to Russia by sanctioning countries have declined drastically since
the start of Russia’s full-on invasion of Ukraine. Moreover, exports of sanctioned goods have declined
substantially more than those of the non-sanctioned goods. Exports of sanctioned goods continued the
decline throughout 2023, while technology export of non-sanctioning countries to Russia recovered after a
sizeable dip immediately after the February 2022 invasion to pre-invasion levels and above. Exports of
sanctioned technology goods also recovered after the immediate post-invasion decline. Russia has thus

managed to replace at least some of its lost technology imports by turning to other supplier countries.



Our results show that sanctions have been effective in their stated aims when it comes to sanctioning
countries. However, this effect has been partly offset by Russia’s ability to find alternative suppliers for
sanctioned goods. While China is now Russia’s most important trading partner, other countries have
become significant suppliers of sanctioned goods to Russia. These results may indicate that officials
overseeing sanctions regimes for the European Union and United States need to expand the scope of their

efforts in curbing Russia’s access to critical goods.

The rest of the paper is structured as follows. In the next section, we discuss some of the previous literature
on the effects of trade sanctions against Russia. The third section presents our data and its main features,

and the fourth section discusses our main empirical results. The fifth section concludes.

2. Literature on the effects of trade sanctions on Russia

The literature on the many-faceted economic effects of sanctions has a long tradition. Mulder (2022)
convincingly documents the use of economic sanctions and coercion throughout history, including the
increase in their use since the early 20'" century. The recent sanctions rounds against Russia are just the

latest installments in a long continuum.

While Russia’s full-on invasion of Ukraine is still a fresh event, the effects of earlier sanctions on trade

between Russia and other countries are well-studied.

Crozet and Hinz (2020) look at the effect of sanctions on foreign trade between Russia and other countries
within a traditional gravity model. Look first at Russia’s exports to its major trading partners, they
determine that Russia lost some $54 billion in exports (roughly 7% of total predicted exports) between the
beginning of sanctions to the end of 2015. Western countries imposing sanctions lost approximately $42
billion in exports to Russia, with more than 90% of the loss borne by the countries in the European Union.
This $42 billion, in turn, was 0.3% of sanctioning countries’ total exports. Interestingly, most of this
reduction in trade affected goods neither side had banned. Trade declined perhaps because of reduced
availability of finance or greater risk aversion. It should be noted that Russia also introduced counter-

sanctions against imports from Western countries in such categories as foodstuffs.

Belin and Hanousek (2021) compare effects of trade sanctions from both sides — an export ban on
hydrocarbon extraction technology from the West and an import ban on foodstuffs from Russia. They find
that the latter approach was much more effective in lowering the value of trade. The authors conclude that
this is most likely because Western sanctions were not introduced retroactively, so agreements made prior

to 2014 were honored and the purchased equipment sent to Russia.



Cheptea and Gaigné (2018) find that less than half of the drop in the EU exports to Russia in goods that
Russia sanctioned was due to sanctions per se. The larger share of export decline came from the weak ruble
and the decrease in Russian purchasing power. Moreover, EU exports of agricultural goods are now higher
than before sanctions, indicating that the EU producers have been able to re-orient their exports to

circumvent sanctions.

Fritz et al. (2017) apply a counterfactual analysis based on an econometric model to assess the effect of
sanctions on EU exports to Russia. They find that EU exports to Russia between 2014 and 2016 fell by $35
billion (11% below baseline) more than they would have without sanctions. In this analysis, the export drop
was largest in agricultural goods targeted by Russia’s counter-sanctions. However, exports declined in many
other categories, hinting at the importance of trade finance and its availability. This finding is common for

papers on this topic.

It should be noted that the aforementioned papers analyze a period when sanctions on Russia were far

looser than the sanctions packages introduced after February 2022. We would expect, therefore, that the
effects from the most recent batch of sanctions have likely been larger. For example, Dai et al. (2021) find
that the most extensive trade sanctions have reduced bilateral trade by as much as 90%. By this measure

Russia has not been sanctioned to the same extent.

Looking at more recent sanctions, Simola (2023a) provides an update on the most recent empirical papers
related to sanctions and their effects, including effects of Russia sanctions. The most important
contributions for our discussion are the works of Borin et al. (2022) and Chupilkin et al. (2023). Borin et al.
(2022), who examine the development of Russian imports with a synthetic control method, find that in the
fourth quarter of 2022 the value of Russian imports from sanctioning countries was about 50% lower and
from non-sanctioning countries about 30% higher compared to their estimated “no-war” scenario.
Chupilkin et al. (2023) focus on disaggregated EU exports to Russia and circumvention of sanctions through
Central Asian countries. Employing a difference-in-difference approach, they conclude that EU exports of
sanctioned products to Russia have declined substantially since the introduction of sanctions. However,

they also find evidence of sanction circumvention through rerouting of banned exports via third countries.

In addition, Simola (2023b) provides a descriptive analysis and documents how the aggregate value of
Russia’s imports of sanctioned technology goods has decreased, even when taking into account possible
sanctions evasion via third countries. Moreover, as unit prices have increased, the volume of imports has
declined even more than in value terms. On the other hand, there are certain products and product
categories where Russia has been able to increase its total imports since the imposition of sanctions.
Examples include machines for the manufacture of semiconductor devices, electrical signal generators and

lathes for removing metal.



3. Data

We use monthly data on the value of exports to Russia by country and product. The data are expressed in
US dollars, cover the period January 2018 to December 2023 and are sourced from the Global Trade
Tracker database.! We focus on technology products, comprising chapters 84 and 85 of the HS
nomenclature,? as the export restrictions imposed by the sanctioning coalition focus particularly on
technology products. We use the HS6-digit level disaggregation because it is the finest internationally
comparable level of disaggregation available. We categorize the data according to sanctioning and non-
sanctioning countries and estimate empirical specifications separately for each set of countries. The

country group lists are provided in the Appendix.

The dataset on sanctioning countries consists of 26 countries that have imposed at least some sanctions on
Russia. It covers most EU countries and other developed economies participating in the sanctions regime
and focuses on the most important trading partners of Russia. The export restrictions are not identical to
EU restrictions across all countries, but we assume that participating countries generally strive for

compliance with EU restrictions.

The dataset on non-sanctioning countries includes 14 countries that have imposed no sanctions on Russia.
It covers all major emerging economies and countries close to Russia in Central Asia and South-Eastern

Europe. Most Middle East countries and Belarus are excluded due to lack of data.

Our dataset covers 772 individual product lines at the HS6 level of disaggregation. There were some
notable changes in the HS nomenclature applied in 2017-2021 and from 2022 onwards. To maximize the
comparability of the data, we have made some modifications to certain product lines in different time

periods. We exclude product lines with major changes as comparisons have little meaning.

We include for all countries products with a positive export flow during at least one month of the sample
period. Thus, accounting for zero export flows, we have a balanced panel of 66 months for all countries.
The number of goods exported varies across countries, as we exclude such products, for which a country

has no non-zero export flows during the sample period.

We construct an aggregate dummy variable that takes the value 1 if any export restrictions are imposed on
the product by the EU and zero otherwise. We also divide sanctioned products into the following sub-

groups: high-priority battlefield items, other dual-use goods (than high-priority battlefield items), luxury

1 https://www.globaltradetracker.com/.

2 Chapter 84 covers “nuclear reactors, boilers, machinery and mechanical appliances and parts thereof.” Chapter 85
covers "electrical machinery and equipment and parts thereof; sound recorders and reproducers, television image and
sound recorders and reproducers, and parts and accessories of such articles.”
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goods and other sanctioned technology goods to better reflect the types of products subject to export

restrictions.

In total, our sample contains 443 products subject to EU export restrictions. Of those, 33 are high-priority
battlefield items, 152 other dual-use goods, 45 luxury goods® and 213 other sanctioned technology goods.
The different types of sanctioned goods partially overlap in some cases, but we have defined the dummies

so that all sanctioned goods only belong to a single product group.?

In addition to a product-level sanction dummy, we also construct a time dummy for sanctions. For
simplicity, we impose the sanctions on all products immediately after Russia’s invasion of Ukraine in the
baseline regression (they were actually extended gradually to a wide set of goods). Thus, our time dummy
for sanctions takes a value of zero in 1M2018-2M2022 and a value of 1 in 3M2022-12M2023. In the

robustness checks, we also control for temporal variation in the imposition of sanctions.

The countries in our sample cover 93% of the total value of Russian imports in 2021 for goods included in
our sample as sanctioned goods. We cannot make detailed comparisons with Russian trade statistics for
later periods as Russia ceased publication of most foreign trade statistics after it invaded Ukraine. Russian
import data published by the Central Bank of Russia tend to co-move quite closely at the aggregate level
with the summed exports of trading partners. Notably, this correlation has declined slightly since Russia’s
invasion of Ukraine (Simola, 2023b). Borin et al. (2023a), who compare unpublished highly disaggregated
Russian customs data with mirror statistics, conclude that for technology goods trends in trade flows (with

the exception of semiconductors) are quite similar.

Taking a preliminary look at the data shows that at the aggregate level technology exports (HS codes 84 and
85) of sanctioning countries contracted sharply after Russia’s invasion in Ukraine in February 2022 (Figure
1). The drop is more pronounced for sanctioned goods, but exports of non-sanctioned goods have also
substantially declined. There has been practically no subsequent recovery in exports. The average value of
monthly exports of sanctioned goods was about $2.4 billion in 2021, but only $0.3 billion in 2023. For non-

sanctioned goods, the corresponding values were about $0.8 billion in 2021 and $0.4 billion in 2023.

For non-sanctioning countries, the trends are very different. Exports of both sanctioned and non-
sanctioned goods declined initially sharply. After that, they recovered rapidly and reached the pre-war level
by end-2022. In 2023, the level of exports appears to have stabilized. In terms of US dollars, the average

monthly value of exports of sanctioned goods was $2.4 billion in 2021 and $3.2 billion in 2023, while the

3 Sanctions on luxury goods typically concern only goods where the price exceeds a certain threshold. They thus apply
only to a subset of expensive goods within a particular product line that is hard to separate out.

4 Luxury goods are defined as a residual category because such sanctions typically cover only a subset of goods as
noted above. Thus, we first check to see whether the sanctioned good falls under any other sanction category. If not,
it is defined as a sanctioned luxury good.



average value of non-sanctioned goods was $0.6 billion in 2021 and $1.0 billion in 2023. Nevertheless, the
increase in non-sanctioning country exports of sanctioned products has not completely compensated for
the imports lost from sanctioning countries. The total value of exports of sanctioned goods to Russia from

both sanctioning and non-sanctioning countries was 27 % smaller in 2023 compared to 2021.

Figure 1. Development of technology exports to Russia in 2018-2023 for A) sanctioning countries and B)
non-sanctioning countries.
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Developments across sanctioned product groups also differ slightly. Exports of sanctioning countries have
declined in all sanctioned product groups. High-priority battlefield items have seen the deepest decline,
with exports falling by 98% from 2M22 to 12M23. The mildest drop of 67% was recorded for luxury goods.
In contrast, the exports of non-sanctioning countries have recovered from the initial drop in spring 2022
and eventually attained pre-war levels. Highest growth has been recorded for other sanctioned goods and
luxury goods, while the growth has been more moderate for high-priority battlefield items and other dual-

use goods.

Figure 2. Development of exports to Russia of various products subject to sanctions in 2018-2023 for A)
sanctioning countries and B) non-sanctioning countries.
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4. Empirical results
In line with previous studies (Cigna et al., 2022; Chupilkin et al., 2023), we apply a difference-in-difference
setup to investigate the effect of sanctions on exports of sanctioning and non-sanctioning countries to

Russia. We estimate the following specification separately for sanctioning and non-sanctioning countries:
Log(Exporti:) = SanctionTime*SanctionProduct + FE;; + ej (1)

The dependent variable is the log of exports of product j from country i to Russia at time t. To capture the
effect of the sanctions, we use an interaction term of the time dummy for sanctions and the product
dummy for sanctions. We also add country-time fixed effects and country-product effects to control for
such effects as the exporter’s exchange rate fluctuations. As we have monthly data, we also account for

seasonal variation by month-specific fixed effects in certain specifications.

4.1 Baseline regressions

We first examine the effect of sanctions on the exports of sanctioning countries to Russia. Our results
suggest that sanctions have had a substantial effect on the exports of sanctioning countries to Russia. As
depicted in Figure 1, all exports from sanctioning countries to Russia declined after Russia’s invasion of
Ukraine in February 2022. Exports of sanctioned products have declined substantially more than exports of
non-sanctioned products, reflecting the effect of sanctions. The coefficient of the interaction term of the
time-sanction and product-sanction dummy suggests that exports of sanctioned products declined on
average by 80% more than products not subject to sanctions, as well as what might have been expected

based on patterns observed before March 2022 (Table 15).

Our result is similar to that of Chupilkin et al. (2023) whose results show a coefficient of about 0.8 for the
EU and US exports to Russia for sanctioned goods. Our result is, however, larger, which may reflect our sole
focus on technology goods. Borio et al. (2022) find that the effects of sanctions were particularly strong for

high-technology products in 2022.

We also examine in detail the effect of sanctions on various product groups. For sanctioning countries, the
contraction in exports was by far sharpest for high-priority battlefield items (Table 1). Exports of these
items in most of our specifications declined on average by about 98% more than products not subject to
sanctions. The exports of other dual-use goods and other sanctioned goods declined by about 75% more

than non-sanctioned products. For luxury goods, the effect is much smaller and not statistically significant.

5> Note that the percentage change is calculated as [exp (coefficient)-1]*100.



This probably reflects the fact that our data poorly capture actual products subject to luxury good sanctions

as we were unable to differentiate them by price.

Table 1. Effect of sanctions on exports to Russia from sanctioning countries

Dependent variable: log (Exportijt), sanctioning countries

All sanctioned products -1.4774%**
(0.1387)
High-priority Battlefield Items -3.6975%**
(0.3089)
Other dual-use goods -1.4713%**
(0.2042)
Luxury goods -0.0131
(0.2237)
Other sanctioned goods -1.3565%**
(0.1713)
N 1,413,978 1,143,978
R? 0.63 0.63

Note. All estimations include country-time and product-time fixed effects and controls for seasonality. Standard errors
are clustered by HS6 product. *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively.

Shifting to the non-sanctioning countries, we see mirror effects for non-sanctioning countries compared to
sanctioning countries. Our estimations for non-sanctioning countries imply trade diversion, i.e. non-
sanctioning countries providing Russia with substitutes to make up for Russia’s lost imports from
sanctioning countries. As shown in Figure 1, exports of all products from non-sanctioning countries to
Russia grew after a short initial drop. Exports of sanctioned products, however, grew faster than exports of
non-sanctioned products. The coefficient of the interaction term of the time-sanction and product-sanction
dummy suggests that on average, exports of sanctioned products increased by about 30% more compared
to products not subject to sanctions (Table 2). This reflects Russia’s heightened need for trade diversion of
sanctioned products, since exports to Russia from sanctioning countries declined so sharply. Our results are
largely in line with the findings of Chupilkin et al. (2023), with their coefficients falling in most specifications

around 0.2.

In a more disaggregate level, our results suggest that trade diversion has been particularly strong in high-
priority battlefield items. For these goods, the exports of non-sanctioning countries have increased on
average by about 110% more compared to products not subject to sanctions (Table 2). The result is
statistically highly significant and quite robust across various specifications. Our results also point to trade

diversion for other dual-use goods and other goods. The results are highly statistically significant and



suggest a 20-30% higher increase in the exports of these goods. The trade diversion effect is small and not

statistically significant for luxury products subject to sanctions.

Table 2. Effect of sanctions on exports to Russia from sanctioning countries

Dependent variable: log (Exportijt), non-sanctioning countries

All sanctioned products 0.2532***
(0.0692)
High-priority Battlefield Items 0.7276%**
(0.1789)
Other dual-use goods 0.2886***
(0.0919)
Luxury goods 0.0121
(0.1569)
Other sanctioned goods 0.1728**
(0.0816)
N 454,560 454,560
R? 0.74 0.74

Note. All estimations include country-time and product-time fixed effects and controls for seasonality. Standard errors
are clustered by HS6 product. *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively.

4.2 Robustness checks related to particular countries

We first examine whether the results are dominated by certain geographic regions. For sanctioning
countries, we evaluate the role of EU as our data sample takes an EU perspective both country-wise and
regarding sanctions definitions. Excluding EU countries from the estimations suggests that the results are
qualitatively similar and highly statistically significant for other countries with respect to high-priority
battlefield items and other dual-use goods (Table 3). For other goods, the coefficient is much smaller, but
the result is still statistically significant at the 5% level. It is not significant for luxury goods. This apparently
reflects the high coordination of sanctions between coalition countries particularly on goods that are most
important for military purposes, while there is more variation regarding export restrictions on other

products.

Table 3. Regressions on sanctioning countries excluding EU

Dependent variable: log (Exportii), sanctioning countries with and without EU

All countries Ex. EU All countries Ex. EU

All sanctioned products -1.4774%** -0.8737***
(0.1387) (0.1508)



High-priority Battlefield -3.6975%** -3.4547***

Items (0.3089) (0.3985)
Other dual-use goods -1.4713%** -1.0283***

(0.2042) (0.2089)
Luxury goods -0.0131 0.2752

(0.2237) (0.2638)
Other sanctioned goods -1.3565%** -0.4459%**

(0.1713) (0.1758)
N 1,413,978 297,630 1,143,978 297,630
R? 0.63 0.60 0.63 0.61

For non-sanctioning countries, we check whether our results are driven by China and Hong Kong. The
analysis in Simola (2023b) suggests that China and Hong Kong have played a key role in providing Russia
alternative imports for many sanctioned products. We conduct similar regressions as above for a sample of
non-sanctioning countries where China and Hong Kong are excluded. For all sanctioned products, the
average effect is only slightly smaller at 23 % (compared to 29 % including China and Hongkong), and the
result is statistically significant at the 5% level (Table 4). Estimations by sanctioned product group bring
more heterogeneous results. While the results for high-priority battlefield items and other dual use goods
are quite similar even when China and Hong Kong are excluded, the results for particularly other sanctioned

products seem to be driven mainly by China and Hong Kong.

Table 4. Regressions on non-sanctioning countries excluding China and Hong Kong

Dependent variable: log (Exportijt), non-sanctioning countries with and without China and Hong Kong

All countries Ex. China and All countries Ex. China and
Hong Kong Hong Kong
All sanctioned products 0.2548*** 0.2092***
(0.0692) (0.0784)

High-priority Battlefield 0.7287*** 0.7126***

Items (0.1789) (0.2008)

Other dual-use goods 0.2904*** 0.2367**
(0.0919) (0.1051)

Luxury goods 0.0133 0.1893
(0.1569) (0.1725)

Other sanctioned goods 0.1748*** 0.0757
(0.0815) (0.0946)

N 454,560 376,206 454,560 376,206

R? 0.74 0.60 0.71 0.60



Note: All estimations include country-time and product-time fixed effects and controls for seasonality. Standard errors
are clustered by HS6 product. *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively.

4.3 PPML estimation

In trade literature the PPML estimation method is commonly applied. The PPML allows for a natural
treatment of a large number of zero flows typical to trade data. Moreover, in the presence of
heteroskedasticity, the parameters of log-linearized models estimated by OLS can be inconsistent (Santos
Silva and Tenreyro, 2006). The traditional gravity framework for trade models has also been combined with
the difference-in-difference set-up, like in Nagengast & Yotov (2023). Therefore, we reproduce the

estimations for both sanctioning and non-sanctioning countries by using the PPML as a robustness check.

Regarding sanctioning countries, the coefficients are still negative and highly statistically significant, but
somewhat smaller compared to results obtained by OLS (Table 5). The results suggest that the exports of
sanctioned products to Russia have declined on average by about 60% more than exports of other
products. The results are similar also at the more detailed category level, with the largest negative effect (-
87%) again recorded for the high-priority battlefield items. The effects on other dual use goods and other
sanctioned goods are also quite large and highly statistically significant. With the PPML estimation, the

effect of sanctions on luxury goods is nearly as large and also becomes statistically significant.

For non-sanctioning countries, most of the coefficients obtained by PPML estimation are small and not
statistically significant. The only exception is the category other sanctioned products. The results suggest
that the exports of these products to Russia have increased by 56 % more than exports of non-sanctioned

products.

Table 5. Regressions with PPML

Dependent variable: Exportijt

Sanctioning Sanctioning Non-sanctioning Non-sanctioning
countries countries countries countries
All sanctioned products -0.8926*** -0.0100
(0.1220) (0.1325)
High-priority Battlefield -2.0231%** -0.0406
Items (0.2515) (0.1368)
Other dual-use goods -0.7740%** -0.2411
(0.1525) (0.1774)
Luxury goods -0.6121*** 0.0529
(0.1446) (0.0967)

Other sanctioned goods -0.8394*** 0.4423***



(0.1353) (0.1112)

N 1,115,892 1,115,892 427,008 427,008
Pseudo R? 0.81 0.81 0.93 0.93

Note: All estimations include country-time and product-time fixed effects and controls for seasonality. Standard errors
are clustered by HS6 product. *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively.

4.4 Anticipation effects

We perform a placebo test similar to Cigna et al. (2023) that assumes sanctions are imposed in March 2021
and estimate the model up to February 2022 (the last period before sanctions actually entered into force).
In most cases, the coefficients are close to zero and not statistically significant (Table 6). The exports of
high-priority battlefield items from both sanctioning and non-sanctioning countries to Russia appear to
have increased more than other exports during the year preceding Russia’s invasion. This may suggest
Russia was preparing for war and further sanctions, but recovery from the Covid-19 pandemic may also

factor in here.

Table 6. Regressions on placebo test for imposing sanctions already in 3M21

Dependent variable: log (Exportij), sanctions imposed on 3M21 and model estimated for 1M18-2M22

Sanctioning countries Non-sanctioning countries
All sanctioned products -0.0031 0.0935%*
(0.0333) (0.0424)
High-priority Battlefield 0.2120*** 0.2765**
Items (0.0682) (0.0976)
Other dual-use goods -0.0234 0.1449%**
(0.0439) (0.0602)
Luxury goods -0.0389 -0.1567
(0.062825) (0.0999)
Other sanctioned goods -0.0219 0.0697
(0.0393) (0.0477)
N 775,550 775,550 296,100 296,100
R? 0.70 0.71 0.77 0.77

Note. All estimations include country-time and product-time fixed effects and controls for seasonality. Standard errors
are clustered by HS6 product. *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively.

To mitigate the potential problems arising from the effects of the Covid-19 pandemic and anticipation of
sanctions we re-estimate the regressions for sanctioning and non-sanctioning countries excluding years 2020

and 2021. The results are both qualitatively and quantitatively very similar to the baseline regressions (Table



7) and again highly statistically significant except for the luxury goods. This provides support that our results

are not blurred by the disruptions caused by the Covid or driven by anticipation.

Table 7. Regressions excluding years 2020 and 2021.

Dependent variable: log (Exportit), sample period covering 1M18-12M19 and 1M22-12M23

Sanctioning countries Non-sanctioning countries
All sanctioned products -1.4619%** 0.2712***
(0.1379) (0.0724)

High-priority Battlefield -3.6285%** 0.7707***
Items (0.3101) (0.1711)
Other dual-use goods -1.4586*** 0.3202***

(0.2020) (0.0963)
Luxury goods -0.3072 -0.0445

(0.2254) (0.0859)
Other sanctioned goods -1.3425%** 0.1937**

(0.1704) (0.0859)
N 771,714 771,714 312,480 312,480
R? 0.61 0.61 0.73 0.73

Note: All estimations include country-time and product-time fixed effects and controls for seasonality. Standard errors
are clustered by HS6 product. *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively.

4.5 Variable timing of sanctions

We also examine the importance of timing on the impact of sanctions. A large number of export restrictions
were imposed immediately after Russia’s invasion of Ukraine or very soon thereafter. The restrictions were,
however, further extended in consecutive sanction packages on multiple occasions. To control this on-going
tightening of sanctions, we apply the staggered difference-in-difference framework proposed by Callaway
and Sant’Anna (2021) which allows varying treatment timing and heterogeneous treatment effects. We
focus on the high-priority battlefield items and other dual-use items as the information on the imposition

of sanctions on these goods is readily available,® and compare them against non-sanctioned products.

We first apply an event-study framework to evaluate the trends in exports shortly before and after the

imposition of sanctions. We focus on time windows of 3 and 6 months as we consider these the most

& As most EU export restrictions are defined at the CN8 disaggregation level, there can be multiple implementation
dates for more aggregated HS6 level product lines. In such cases, we define the implementation date as the date that
applies to the largest number of products covered by that particular product line.



relevant in this case. Our results show that within this time perspective, the effects in the preceding periods
of sanctions imposition are quantitatively small and statistically not significant in most cases (Table 8). The
post-treatment effect is strongly negative and highly statistically significant for sanctioning countries. For
non-sanctioning countries, the effect is small and statistically not significant within this time window. This
could reflect the initial drop in most exports of the non-sanctioning countries immediately after Russia’s
invasion. As suggested by Figure 1, the exports recovered only after an adjustment period in the latter part

of 2022.

Table 8. Event study results on the imposition of sanctions.

Dependent variable: log (Exportij), event study set-up for 3 and 6 month time windows

Sanctioning countries Non-sanctioning countries
6 months 3 months 6 months 3 months
Pre-treatment average -0.0341 0.0612* 0.0653 0.0089
effect (0.0274) (0.0325) (0.0400) (0.6020)
Post-treatment average -0.9402*** -0.8318*** 0.0645 0.0906
effect (0.0728) (0.0707) (0.1546) (0.1417)

Finally, we examine more closely the evolution of sanction effects throughout the time-period after they
were imposed. Our results for sanctioning countries confirm the previous findings with a sizable negative
and statistically highly significant effect of sanctions on the exports of sanctioned goods (Table 9). The
results are similar if we use as a control group only the non-treated goods, or if we include those products
that have yet to be treated. A more detailed temporal examination of the sanction effects shows that the
results are similar and statistically highly significant throughout the sample period. The effect becomes
even larger in 2023, which may reflect the gradual implementation of measures to deal with sanctions

evasion.

For non-sanctioning countries the average effect is positive and slightly larger than in the baseline
regressions. Closer examination of the temporal evolution of the sanction effect shows qualitatively mixed
effects for the first months after the imposition of sanctions which are not statistically significant. This
could reflect the overall negative demand shock and uncertainty that affected exports of all goods to Russia
in the early months after Russia’s invasion. Gradually the coefficients stabilize on the positive and become
larger. This could reflect the adjustment period needed for trade diversion channels to activate. In the 2H23

in particular, the coefficient is quite large and also becomes statistically highly significant.

Table 9. Regressions on time variable imposition of sanctions



Dependent variable: log (Exportij), time-varying sanctions w.r.t only never treated or never treated and not yet

treated
Sanctioning countries Non-sanctioning countries
Never treated Never treated and Never treated Never treated and
not yet treated not yet treated
Average -1.5980*** -1.5270*** 0.3565%** 0.3688%**
(0.0763) (0.0762) (0.1369) (0.1367)
3M22 -1.3896*** -1.2303*** -0.0509 0.02245
(0.1713) (0.1680) (0.4782) (0.2143)
aMm22 -1.0674*** -0.9003*** 0.2088 0.2217
(0.1196) (0.1171) (0.2046) (0.2016)
5M22 -1.0332*** -0.8830*** -0.0937 -0.0444
(0.1214) (0.1189) (0.1849) (0.1819)
6M22 -1.1508*** -1.0124%** 0.0883 0.1105
(0.1230) (0.1205) (0.2123) (0.2098)
7M22 -0.9966*** -0.8509*** 0.2059 0.2307
(0.0996) (0.0986) (0.2341) (0.2317)
8M22 -1.1919*** -1.0552%** -0.0566 -0.0654
(0.1017) (0.1003) (0.2301) (0.2281)
9M22 -1.1269*** -1.1276%** 0.0038 -0.0053
(0.1022) (0.1009) (0.2371) (0.2352)
10M22 -1.2644*** -1.1640%** 0.2378 0.2350
(0.0975) (0.0975) (0.2349) (0.2334)
11M22 -1.5068*** -1.3819%** 0.0310 0.0917
(0.0983) (0.0971) (0.2405) (0.2388)
12M22 -1.1975*** -1.1493*** 0.3661** 0.3690**
(0.0903) (0.0898) (0.1778) (0.1312)
im23 -1.3610*** -1.3161*** 0.1997 0.2127
(0.0907) (0.0902) (0.1638) (0.1628)
2M23 -1.5012*** -1.4583*** 0.5612%** 0.5717%**
(0.0902) (0.0897) (0.1740) (0.1735)
3m23 -1.7188*** -1.6572%** 0.2961* 0.2962*
(0.0925) (0.0921) (0.1779) (0.1774)
am23 -2.1769*** -2.1259*** 0.5787*** 0.5995***
(0.0954) (0.0950) (0.1823) (0.1811)
5M23 -2.2867*** -2.2366*** 0.2224 0.2239
(0.0945) (0.0940) (0.1742) (0.1737)
6M23 -2.0957*** -2.0957*** 0.1750 0.1750
(0.0907) (0.0907) (0.1745) (0.1745)
7M23 -2.0770*** -2.0770*** 0.7097*** 0.7097***
(0.0916) (0.0916) (0.2691) (0.2691)
8Mm23 -2.0948*** -2.0948%** 0.8710*** 0.8710***



(0.0951) (0.0951) (0.2719) (0.2719)
9Mm23 -1.9378%** -1.9378%** 0.8939%*** 0.8939%**
(0.0911) (0.0911) (0.2808) (0.2808)
10mM23 -1.9728%** -1.9728%** 0.7296*** 0.7296%**
(0.0906) (0.0906) (0.2751) (0.2751)
11M23 -1.9792%** -1.9792%** 0.9343*** 0.9343%**
(0.0978) (0.0978) (0.2738) (0.2738)
12M23 -1.8878%** -1.8878%** 0.7301%*** 0.7301%**
(0.0916) (0.0916) (0.2747) (0.2747)

5. Concluding remarks
We contribute to the growing literature on the effects of economic sanctions by analyzing how global
exports of sanctioned goods to Russia have developed. Utilizing highly disaggregated data, we showed that
trade sanctions imposed by the European Union and its allies have been successful in limiting sanctioning
countries’ exports to Russia. In the sector of technological goods, exports of high-priority battlefield items
have collapsed almost completely. It is noteworthy that exports of non-sanctioned technological goods to

Russia have also strongly declined.

On the other hand, overall technology exports from non-sanctioning countries to Russia have generally
recovered and now exceed pre-invasion levels. The level of exports of sanctioned goods has risen more
than the level of exports of non-sanctioned goods since the invasion. This effect is particularly pronounced
for high-priority battlefield items. Especially in this subcategory of sanctioned goods, the role of China (and
Hong Kong to a lesser extent) is substantial, but exports of other non-sanctioning countries have also risen
in comparison to non-sanctioned goods. In subcategories such as dual use and luxury goods it is hard to
establish China’s role. Nevertheless, the exports of non-sanctioning countries to Russia have failed to
completely make up for the loss of exports to Russian from sanctioning countries. In this sense, sanctions

have worked, albeit not perfectly.
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Appendix

Table 1. Sanctioning countries

Austria Latvia
Belgium Lithuania
Bulgaria Netherlands
Czech Republic Poland
Denmark Romania
Estonia Singapore
Finland Slovakia
France Spain
Germany Sweden
Hungary Switzerland
Italy Taiwan
Japan UK
Korea us

Table 2. Non-sanctioning countries
Azerbaijan Kazakhstan
Brazil Malaysia
China Serbia
Georgia South Africa
Hong Kong Thailand
Indonesia Turkey
India Vietnam




