Exorbitant Privilege and Economic Sanctions®

Maxim Chupilkin Beata Javorcik
University of Oxford and EBRD University of Oxford EBRD and CEPR
Aleksandra Peeva Alexander Plekhanov
Humboldt University of Berlin EBRD
June 2025
Abstract

This paper documents a substantial change in the composition of currencies used to invoice
Russian imports, precipitated by the war on Ukraine and the introduction of economic
sanctions on Russia. Over the course of 2022-23, the share of Russia’s imports invoiced in
renminbi (CNY) increased by 33 percentage points (pp), while the use of renminbi as a vehicle
currency increased by 11 pp. The analysis of transaction-level import data suggests that the
existence of CNY swap lines in third countries, the perceived threat of secondary sanctions
and the rising cost of clearing cross-border payments in US dollars (USD) all played a role,
with trends reinforced by strategic complementarity in the use of currency of invoicing. The
increased use of CNY as a vehicle currency was driven by Russia’s trading partners that
have an active renminbi swap line and did not impose economic sanctions on Russia. The
share of CNY invoicing increased disproportionately for trade in sanctioned dual-use goods
and in the case of smaller importing firms.

Keywords: sanctions, international trade, currency of invoicing, vehicle currency, China,
Russia

JEL Classification Number: E42, F14, F31, F51

*Chupilkin email: chupilkm@ebrd.com; Javorcik email: beata.javorcik@economics.ox.ac.uk; Peeva email:
peevaale@hu-berlin.de; Plekhanov email: plekhana@ebrd.com. The views are those of the authors and should
not be attributed to the institutions they are affiliated with. The authors are grateful to Saleem Bahaj, Antoine
Berthou, Ralph de Haas, Linda Goldberg, Volker Nitsch, Kiyotaka Sato as well as participants of conferences at
the Bank of Finland, the European Central Bank as well as NBER-CEPR-TCER conference in Tokyo, Kiel-CEPR
geopolitics workshop in Berlin and expert meeting in Brussels for valuable comments and suggestions.



1 Introduction

International trade is disproportionately denominated in US dollars (Gopinath and Stein
(2020), Boz et al. (2022), Gopinath et al. (2020)), contributing to the demand for US dollars
and the dollar’s exorbitant privilege (Gourinchas et al. (2010)).> The prevalence of US dollar
in trade between third countries reflects to a large extent the size of the US market, firms’
efforts to keep their prices in line with those of competitors and input suppliers, exchange rate
risks and the dominant role of the US dollar as a store of value (Bacchetta and van Wincoop
(2005), Goldberg and Tille (2008), Goldberg and Tille (2016), Amiti et al. (2022), Gopinath
and Stein (2020)). For these reasons, the rising importance of China and other emerging
markets as trading partners and the declining share of the US in global trade may not by
themselves lead to the decline in the US dollar (USD) share of invoicing (Georgiadis et al.
(2021), Mukhin (2022)).

The dominance of the US dollar makes international sanctions more effective, as firms engaged
in international trade invoiced in USD require payments to be cleared through the US banking
system. At the same time, the use of economic sanctions, which is becoming increasingly
widespread (Felbermayr et al. (2020)), may over time reduce attractiveness of the US dollar as
a vehicle currency and hence its dominance (Bianchi and Sosa-Padilla (2023)). However,
empirical evidence on such shifts is scarce, in part due to limited application of economic
sanctions in the past.

This study sheds light on the impact of economic sanctions on the choice of currencies used to
denominate international trade transactions. Our analysis focuses on the sanctions imposed on
Russia by the European Union (EU), the United States and a number of other advanced
economies in the aftermath of Russia’s full-scale invasion of Ukraine on 24 February 2022.
These comprehensive sanctions present a unique setting for studying the changes in the choice
of invoicing currency. This episode stands out in terms of its size, comprehensive nature and
the size of the targeted economy. In 2021, Russia’s GDP at market exchange rates amounted
to US$1.8 trillion making Russia 11*" largest economy in the world.?2 Moreover, in response to
sanctions, the BRICS economies (Brazil, China, India, Russia and South Africa subsequently
joined by several others) announced their intention to develop an alternative cross-border
payments system, BRICS pay.

Our analysis exploits transaction-level data on Russia’s imports between January 2016 and
December 2023, covering the period before and after the start of the sanctions regime. Each
record includes the value of goods and information about their quantity or weight, product
description and its code, importing firm (identified by a unique number), trading partner
country, currency of invoicing and the date of customs clearance.

Some remarkable shifts are already visible in summary statistics. Prior to March 2022, up to
80 percent of Russia’s imports had been invoiced in USD or euros (EUR), with the shares of
various currencies fairly stable over time. After Russia’s invasion of Ukraine in February 2022
and the imposition of economic sanctions, Russian imports became increasingly invoiced in
renminbi (CNY). By the second half of 2023, invoices in renminbi accounted for 36.3 percent of
Russia’s import value, up from 3.7 percent two years earlier, while the share of the US dollar

I The exorbitant privilege being the low interest paid on US liabilities relative to the return on US dollar assets.

2Sanction packages imposed restrictions on exports of various goods to Russia as well as on certain imports
from Russia. They limited financial services that could be provided to Russian entities and discontinued access of
many major Russian banks to SWIFT, the dominant system for cross-border payments. A major part of assets of
the Russian Central Bank was frozen, and sanctions further covered transactions with more than 1,200 individual
entities.



and the euro declined to less than 50 percent. A broader increase in the use of CNY in global
trade is also visible in SWIFT data (see Figure 1).

Only part of this shift reflects a drop in exports from the sanctioning economies and the rise of
Russia’s trade with China and other neutral partners (see Chupilkin et al. (2025¢), Steinbach
(2023)). Renminbi invoices accounted for 82 percent of imports from China in the second half
of 2023, up from 28 percent two years earlier, having displaced primarily the US dollar as well
as the Russian ruble (RUB) as the currency of choice. In trade with third countries (i.e., other
than those using the US dollar or the euro as producer currency), the share of renminbi went
up from 0.6 percent in the second half of 2021 to 12 percent in the second half of 2023.

Zooming in on individual importing firms, the data show a sharp rise in the number (as well as
the share) of firms processing CNY invoices and a decline in the number of firms dealing with
USD and EUR invoices. Particularly relevant to our paper is the change in the share of firms
engaged in imports using CNY as vehicle currency. Their share went up from 2.2 in the second
half of 2021 to 10.1 in the second half of 2023. At the same time, the share of firms with
invoices in USD as a vehicle currency dropped from 54 to 32.8 percent.®> We also see an
increase in the share of instances where imports of the same product by the same firm from
the same country are invoiced in multiple currencies, with this share going up from 4.8 percent
in March-December 2021 to 11 percent during the same period of 2023.4

In our econometric analysis, we investigate mechanisms that may be responsible for these
patterns, such as changes in the relative costs of dealing in various currencies or perceived risks
associated with the currency choice. We conduct our analysis at the transaction
level—focusing on the share of a Russian firm’s imports of a given 6-digit HS product from a
given country in a given month, invoiced in a given currency—as well as at the
product-country-month level. We follow a difference-in-difference approach comparing (i)
Russia’s imports before versus after the imposition of economic sanctions; (ii) various
characteristics of Russia’s trade, for example, trade with sanctioning economies versus trade
with other ("neutral”) economies, trade with economies with and without a swap line with
China, trade in sanctioned versus non-sanctioned products or trade done by large versus small
firms. The use of comprehensive sets of fixed effects enables us to isolate various driving the
switching behaviour away from dealing with USD invoices towards the use of producer
currencies of neutral economies and CNY as a vehicle currency.

First, we explore whether the choice of invoicing currency is related to the geopolitical stance
of partner countries by comparing imports from China and other neutral countries to those
from sanctioning economies. Three findings stand out. When compared with sanctioning
economies, China has substantially shifted away from using the USD as a vehicle currency and
towards greater reliance on the CNY in the post-war period. Similarly, neutral economies
(other than China) decreased their reliance on the USD and increased the share of CNY
invoicing. The differential increase in the CNY share in imports from China was around 24 pp,
while the corresponding figure for neutral countries was around 4 pp. Neutral economies have
also increased (albeit to a lesser extent) reliance on their national (producer) currencies. These
patterns are in line with geopolitical considerations playing a role in the choice of invoicing
currencies.

Second, we examine the impact of financial infrastructure by considering the effect of having
an active currency swap line with the People’s Bank of China (PBOC) on CNY invoicing. Our

3These figures compare July-December period in both years and focus on flows observed in both; trends are
similar looking at March-December of each year, see Table 1.

4These figures are based on firm-product-country flows observed in both periods. Product refers to 6-digit
Harmonized System (HS) code.



interest stems from the fact that such swap lines make it easier for an exporting firm to use
renminbi received from, say, a Russian importer (see Bahaj and Reis (2020), Bahaj and Reis
(2021)). We show that the use of renminbi as a vehicle currency increased on average by an
extra 4.5 pp for trading partners that have an active currency swap line with the PBOC, such
as Mongolia or Pakistan. This effect is found only for third countries that did not impose
economic sanctions on Russia.

Third, we examine whether the threat of secondary sanctions could have played a role by
comparing goods under sanctions to non-sanctioned goods. Exporters of sanctioned goods may
prefer invoicing in currencies other than the USD as such transactions would be less traceable.
And indeed we find that USD invoicing became less prevalent in dual-use goods and industrial
goods under sanctions (but not in sanctioned luxury goods), while at the same time an
increase in CNY invoicing was registered. No statistically significant effects are detected for
EUR invoicing suggesting that the threat of secondary sanctions is primarily associated with
US policy (in line with the argument in Geranmayeh and Rapnouil (2019)).

Fourth, we focus on strategic complementarity in the use of currencies of invoicing. The exit of
Western competitors, who predominantly relied on USD invoicing, would have weakened the
incentives to use USD invoicing. To capture the relevant markets, we create an indicator
variable for products where the share of 2021 Russian imports coming from the sanctioning
economies and invoiced in USD was in the top tercile. The results show a disproportionate
increase in the reliance on CNY invoicing and producer-currency invoicing in these products.
This effect is robust to allowing for differential effects for various types of sanctioned goods.

Finally, we shed light on the role of the rising fixed costs of clearing transactions denominated
in Western currencies. Cutting off many Russian banks from the SWIFT system made it much
more difficult and costly for importers to gain access to Western currencies.® The war has also
drastically diminished the attractiveness of the Russian ruble. Both factors increased the
relative attractiveness of renminbi, particularly for firms facing higher costs of trading in
Western currencies. As mentioned earlier, the raw data show a sharp increase in the number of
firms dealing with CNY invoices and a drop in the number of importers dealing with USD and
EUR invoices, which is consistent with the rising fixed costs of clearing such payments under
sanctions. The econometric analysis suggests that the firm size is the best predictor of changes
in invoicing currency composition, with smaller importers increasing their reliance on CNY
and RUB invoicing at the expense of the USD and EUR invoicing.

To summarize, our analysis suggests that the trading country’s stance on sanctions, the CNY
financial infrastructure, the perceived threat of secondary sanctions and the rising fixed cost of
clearing cross-border USD payments all influenced the choice of invoicing currencies, with
trends reinforced by strategic complementarity. We find no evidence suggesting that switching
was driven by the hedging motive among firms already exporting in CNY.

Our paper contributes to several strands of the economic literature. First, we contribute to the
literature on the choice of invoicing currency (Goldberg and Tille (2008), Gopinath et al.
(2010)) by showing that trade and financial sanctions affect this choice through several
channels: geopolitical stance of trading partners, payment infrastructure, threat of secondary
sanctions and costs of processing payments. Our analysis benefits from using variation across
multiple trading partners and multiple vehicle currencies.® We also contribute to the growing

SFor example, Raiffeisen bank was reported to have started charging a 50 percent commission on incoming
USD transfers in Autumn 2023 (Cordell (2023)).

5A related paper by Berthou (2023) shows that the Western sanctions, imposed on Russia in 2014 after its
annexation of Crimea, decreased the propensity of French exporters to invoice their contracts in USD, while
increasing the propensity to invoice in RUB.



literature on factors supporting the rise of international currencies, and in particular China’s
(Bahaj and Reis (2020), Clayton et al. (2022), Coppola et al. (2023)), by exploiting the
interplay between policies to promote internationalisation of renminbi through the use of
currency swap lines and an exogenous shock to trade flows arising from Russia’s full-scale
invasion of Ukraine.

We contribute to the literature on the effectiveness of economic sanctions (for instance, Crozet
and Hinz (2020), Tyazhelnikov and Romalis (2024), Chupilkin et al. (2025a), Chupilkin et al.
(2025b), Itskhoki and Ribakova (2024)) by showing that the effectiveness of sanctions is
attenuated, among other things, by the endogenous choice of currency of invoicing of imports
and exports, which diminishes the ability of sanctioning economies to monitor and restrict
trade in sanctioned goods. This switching reinforces and is, in turn, reinforced by diversion of
trade to neutral trading partners (Yang et al. (2009), Chupilkin et al. (2025¢), Babina et al.
(2023), Corsetti et al. (2024)), rerouting of trade and financial flows from the sanctioning
economies via third jurisdictions (Besedes et al. (2017), Crozet et al. (2021), Efing et al.
(2023), Chupilkin et al. (2025a), Chupilkin et al. (2025¢)) and misclassification of goods at
customs (Chupilkin et al. (2025¢)). The currency switching in international trade complements
the shift away from the US dollar in the composition of international reserves of the sanctioned
economies as documented by Goldberg and Hannaoui (2024).

We also contribute to the growing literature on fragmentation of global trade and investment
flows (see, for instance Gopinath et al. (2025), Fajgelbaum et al. (2024), Freund et al. (2023),
Alfaro and Chor (2023)). This literature has documented increasing trade and investment
flows among economies that are more closely aligned geopolitically and decreasing flows across
rival blocs. Gopinath et al. (2025) show that these trends have become particularly
pronounced since Russia’s invasion of Ukraine and imposition of economic sanctions on Russia
in February 2022. We further show that this fragmentation of trade flows is accompanied by
fragmentation in terms of currencies used to invoice trade. Among economies that did not
participate in sanctions on Russia, the renminbi has become more widely used as a vehicle
currency while the share of the US dollar as a vehicle currency has declined.

The rest of the paper is structured as follows. Section 2 sets the stage by outlining the
economic sanctions imposed on Russia in 2022, presenting the data sources and describing the
broad patterns found in the data. Section 3 lays out hypotheses to be tested, while Section 4
presents our empirical approach and discusses the results and their implications. The last
section concludes.

2 Setting and Data

2.1 Sanctions on the Russian economy: An overview

Prior to Russia’s full-scale invasion of Ukraine in February 2022, a narrow set of sanction was
already in place, predominantly targeting specific companies and individuals. Those earlier
sanctions were introduced in response to the annexation of Crimea in 2014 and the armed
conflict in eastern Ukraine that started in the same year. In retaliation, Russia introduced a
number of trade restrictions, notably a ban on import of various food products from the EU,
the US and the UK (see Peeva (2019) for an overview). Those sanctions and counter-sanctions
resulted in a broad-based reduction in Russia’s trade with the sanctioning countries (Crozet
and Hinz (2020)), an increase in prices of the affected goods (Hinz and Monastyrenko (2022)),



affected the performance of sanctioned companies (Ahn and Ludema (2020), Nigmatulina
(2022)) and possibly increased popular support for the government (Peeva (2019)).

The EU expanded its sanctions first on 23 February 2022 and then in subsequent multiple
waves, with most export restriction being put in place already by 15 March 2022 when luxury
goods were added (as part of the fourth package) to technology-related and dual-use goods
(see Annex Figure Al). Overall, export prohibitions have covered arms, advanced and dual-use
technology, quantum computing, advanced semiconductors, sensitive machinery, transportation
and chemicals, goods for use in the oil industry and maritime navigation and goods seen to
enhance Russia’s industrial production capacity as well as luxury products (see Chupilkin et
al. (2025c¢)).

In addition to exports, sanctions have also applied to investments in a number of sectors; use
of public funds; imports from Russia of certain goods such as coal, iron and steel, and wood;
aviation, Russian freight operators; and financial services including transactions with Russia’s
Central Bank. As a result, a large part of foreign assets (reserves) of the Bank of Russia was
frozen. Sanctions also included travel bans and financial measures targeting more than 1,200
individuals and 100 companies.

Under targeted provisions, transactions with a number of major Russian banks, including
state-owned ones, were restricted and some banks were effectively disconnected from SWIFT,
an international messaging system for clearing payments. At the same time, transactions with
other banks, including some major subsidiaries of international banking groups in Russia as
well as certain state-owned banks remained outside the scope of sanctions.”

In addition to the members of the European Economic Area, Australia, Canada, Japan, Korea,
New Zealand, Switzerland, Taipei China, the UK and the US adopted their own sanction
packages incorporating some form of trade sanctions, typically closely aligned with those of the
EU (in particular, as far as dual-use technology and industrial goods are concerned) as well as
some form of financial-sector sanctions. Overall, our analysis includes 45 sanctioning trading
partners (see Annex Table Al for a list). At the same time, China, Turkiye, India and the
UAE are among Russia’s main trading partners that did not impose economic sanctions.

2.2 Data on imports

Our analysis draws on transaction-level data on imports going through Russia’s customs. In
2022, the data contain more than 12 million import records associated with more than 74,000
unique importing firms. Over the years, the data track closely Russia’s aggregate international
trade, whether reported by Russia or by its trading partners via UN Comtrade, both on the
import side and on the export side (see Annex Figure A2). Such data were used, for instance,
by Korovkin and Makarin (2023) to analyze Ukraine-Russia trade after 2014 and by Babina et
al. (2023) to examine exports of oil products from Russia in 2022-23.

Each import record contains information on the product (classified according to the

Harmonized System of classification, HS), its value, quantity or weight, the sending (exporting)
country, the location of the trading company acting as a seller (referred to as trading country),
the importing firm in Russia as well as the currency of invoicing. The data only systematically

"See Drott et al. (2024) for a detailed discussion and evidence that these measures were fairly effective in
excluding the targeted Russian banks from clearing payments via Target2 payment system.



cover transactions with counterparts outside the Eurasian Economic Union — a customs-free
bloc comprising Armenia, Belarus, Kazakhstan, the Kyrgyz Republic and Russia.®

In our analysis, trading partners are defined by the location of trading company, as this
location seems most relevant for the choice of currency of invoicing. In around 40 percent of
cases, traders are located in the country of origin of goods. But, for example, Hong Kong SAR
and Switzerland are more common as a location of a trading company than a location of goods
origin.

To identify products or product groups, on which the EU introduced sanctions on exports to
Russia after Russia’s full-scale invasion of Ukraine, we follow the approach of Chupilkin et al.
(2025¢). It is based on the information from the EU Council Regulation 833/2014 and its
subsequent amendments as well as on the EU list of dual-technology products. We focus on
the 6-digit HS products as the level of disaggregation, the highest level at which HS codes used
by different countries are fully aligned. For each 6-digit HS product, we record the date when
sanctions enter into force and define the subsequent month as the first period when a given
product is under sanctions (for instance, April 2022 for sanctions adopted in mid-March 2022).

In some cases, sanctions cover HS6 codes only partially. For example, exports of ”luxury”
sports equipment or clothing with prices in excess of a certain threshold (typically €300) are
subject to sanctions, while cheaper items belonging to the same product code may not be
subject to restrictions. There are also cases where some products within an HS6 code are
under sanctions, while others are not.” Numerous other exemptions from sanctions may apply,
for instance, in relation to goods required by Russia to fulfill its contractual obligations with
respect to deliveries of gas and oil to Europe or on health and environmental grounds.

As in Chupilkin et al. (2025¢), we distinguish between three major groups of sanctioned
products: (i) dual-use and military technology goods, (ii) goods critical for industrial capacity
and (iii) luxury goods (see Annex Figure Al). Each of these mutually exclusive groups
contains between 500 and 1,100 HS6 product lines (as of December 2022), with the base
category of non-sanctioned products comprising the remaining 3,186 HS6 codes.

2.3 First look at the data: Broad patterns

When looking at the currency of invoicing, we distinguish between contracts invoiced in the
local currency of the importer (in our case, the Russian ruble), producer currencies (the
currencies of partner countries) and vehicle currencies (i.e., currencies not used as domestic
currencies by either Russia or its partner country). Among vehicle currencies, we focus on the
US dollar and the euro (historically accounting for the bulk of Russia’s trade and global trade)
as well as CNY, the currency that has been gaining share of central banks’ international
reserves over the past two decades (Arslanalp et al. (2022)).

Prior to Russia’s full-scale invasion of Ukraine in February 2022, the shares of Russia’s imports
invoiced in each major currency were fairly stable (see Figure 2, right panel). After March
2022, the share of Chinese renminbi (CNY) in imports started rising, up from around 3.7
percent of the total in the second half of 2021 to 36.3 percent by the second half of 2023. This

8See Tsakova et al. (2016) for a discussion of the union.

9The list of product groups partially covered by the sanctions is an eclectic mix of 2,182 HS6 codes (as of
December 2022) combining: weapons (HS 9301), semi-conductor media (852352), engines and pumps (8412,
8413), containers (860900), aircraft and parts (88), ammonia (281420), steel pipes for oil pipelines (730411),
navigation instruments (9014), ski suits (611220), and others.



trend is similar whether shares are calculated by volume of trade, by number of transactions
invoiced in each currency or by number of firms dealing with invoices in each currency.

The rise of CNY was most notable in payments for goods coming from China, where renminbi
overtook the US dollar in the second half of 2022 (see Figure 3, top left panel). However, CNY
also started being used for settling imports from third countries, particularly countries not
participating in sanctions (see Figure 3, bottom left panel) and to a much smaller extent by
sanctioning countries (see Figure 3, bottom right panel). In neutral economies (excluding
China), there was quite a pronounced change in the composition of invoicing currencies, while
in the case of sanctioning economies the patterns remained broadly stable.

Examples of neutral countries invoicing in CNY include Laos, Pakistan or Bangladesh (where
the share of CNY rose to 30-70 percent in 2023 from nil in 2021) as well as Indonesia,
Malaysia, South Africa, Thailand and Chile (see Annex Figure A3). A small percentage of
trades with the EU, US and UK (1-2 percent by volume or by number of transactions) also
started using CNY as a vehicle currency.'® Among the top users of CNY, the majority of
economies had currency swap lines in place with the PBOC (see Annex Table A2).

We also observe an increased use of producer currencies in Russia’s imports from major
neutral trading partners, including India, Turkiye and the UAE (see Figure 3, bottom left).
On average, the amounts are considerably more modest than in the case of CNY in absolute
terms and in relative terms (amounting to 6 percent of bilateral trade in 2023) and these
currencies are rarely, if at all, used as vehicle currencies. However, in bilateral trade, some of
those currencies gained considerable importance with more than a third of exports from India
invoiced in Indian rupee towards the end of 2023 (see Figure 3, top right).

2.4 Zooming in on importing firms

Historically, the numbers of firms dealing with invoices in a given currency (USD, EUR, CNY
or RUB) in a given month have been fairly stable over time (see Figure 4). However, after the
introduction of sanctions, the number of firms dealing with invoicing in CNY started to
increase rapidly, while the numbers dealing with USD and EUR declined. Many of the firms
dealing with CNY invoices were newly established (see Figure 5). In fact, in 2022 the entry
rate among firms dealing with invoicing in CNY has far exceeded the entry rate for importers
dealing with other currencies. When it comes to ruble invoicing, we document a high turnover:
more firms started working with ruble invoicing even as the share of ruble invoicing, if
anything, declined as many firms have exited that line of business.

In Annex Table A3, we take a look at firms that deal with invoices in a given number of
currencies (1, 2, 3 or 4 and more) in the pre-sanctions baseline period (March-December 2021)
versus the same months of 2023 (period under the sanctions). We focus on transactions at the
level of the importing firm, HS6 product and trading country. In the top panel, we consider
firms that operated both before and after sanctions, while new entrants are considered in the
bottom panel. Three striking patterns emerge. First, there was a pronounced drop in the share
of firms, the share of transactions and the share of import volume relying on a single currency
of invoicing. For instance, the single-currency share of transactions declined from more than 83
percent to less than 77 percent. The corresponding decline for the share of firms was from 95.2

10This trend is also observed for Russia’s exports, albeit to a lesser extent given the dominance of oil, gas,
coal and other commodities typically traded in US dollars in Russia’s export mix. Trading partners paying for
Russia’s exports in CNY are geographically more diverse: the top users already in 2022 including Costa Rica, El
Salvador, Cote d’Ivoire, Thailand, the UAE, Cameroon, Colombia and Nicaragua.



to 89 percent. Second, there was a substantial increase in the fraction of firms, transactions
and import volume with two currencies of invoicing. The share of transactions relying on two
currencies rose from 15.7 to 20 percent. Third, among new entrants, i.e., the triplets that did
not exist prior to the war, more than 16 percent of trade relied on two currencies. The tables
also depicts cases of 3 or 4 and more currencies being used, though these are rather rare.

To trace the typical switches in terms of currency of invoicing, we focus on the vast majority of
cases where firms dealt with a single currency in 2021 when importing a given product from a
given country and look at the probabilities of using a given currency in the corresponding
import operations two years later (see Annex Table A4, where rows add up to 100 percent).
Unsurprisingly, most firms continue dealing in the same currency, but while this is true for
96-98 of firms using CNY, this holds for only 52 percent of firms dealing with the US dollar as
a vehicle currency. The dominant switching patterns is from USD as a vehicle currency to
CNY as a producer or vehicle currency (conditional probability of more than 40 percent). In
addition, a notable share of firms historically using the ruble (local currency) switched to the
euro or CNY or the US dollar.

Finally, Table 1 presents the share of imports, transactions and firms using a particular
currency, distinguishing between producer and vehicle currencies. Echoing earlier observations,
it shows a decline in the prominence of the USD as a vehicle currency with its share of imports
dropping from 41 to 28 percent of import value. This trend is also visible in the share of
importing firms, though not in the share of transactions. It also depicts a striking steady
increase in the use of CNY as a vehicle currency from essentially a nil level. This increase in
visible in the share of transactions, firms and import values. The same is true of CNY as a
producer currency. Not surprisingly, the Russian ruble loses importance in terms of its share of
transactions and import volume, though not the share of firms using it. The patterns for the
euro as a vehicle currency are mixed.

2.5 Decomposing changes in the shares of currencies of invoicing

Total change in the share of invoicing for each currency j (for instance, the US dollar) can be
decomposed into changes driven by shifts in import shares of various trading partners and
changes in prevailing invoicing practices in trade with each partner. The latter component can
be further decomposed into average changes observed for each importing firm, changes in the
market shares of existing importing firms and entry and exit of importing firms, as described
in detail in Annex B.1!

The decomposition results are presented in Annex Table A5. They show that the overall CNY
invoicing share increased by 33.6 pp with all the components making a positive contribution to
this change. The largest contribution came from changes in country-specific invoicing patterns
(contributing 25.8 pp to the increase), followed by changes in country composition of trade
(including increased trade with China, 7.8 pp). Within the former category, changes in
firm-specific invoicing practices contributed 21.8 pp to the increase, with changes in market
shares of existing importing firms (more business by those firms that previously dealt with
CNY invoicing, 1.8 pp) and entry and exit of firms (2.3 pp). Recall Figure 5 showing CNY
being the currency of choice among new entrants.

HThe decomposition is applied to the clean sample with known firm, product and country identifiers
covering around 99 percent of total imports, which explains minor differences between the numbers used in
the decomposition and those reported earlier when discussing the overall trends.



As CNY invoicing was on the rise, the share of the US dollar in Russia’s imports declined by
16.1 pp. This most pronounced change came from the shifting invoicing practices within
partner countries which accounted for a 30 pp decline in USD invoicing (recall the huge switch
away from the USD and toward CNY in imports from China, depicted in Figure 3, top left
panel). This shift was partly counterbalanced by the changes in the partner composition of
imports, which worked in the opposite direction and, by themselves, would have increased the
USD share by 14 pp. Indeed, economies such as China and Turkiye, whose importance in
Russia’s imports grew, tended to previously invoice higher shares of their exports in USD than
EU economies, whose importance as sources of Russia’s imports dropped dramatically. Within
importing firms, the use of the US dollar declined by 20.7 pp. Another 7.7 pp decline was due
to changes in market shares of existing firms —more business done by firms that previously
dealt relatively more with invoicing in other currencies. Entry and exit of firms made a small
negative contribution (1.7 pp) on account of new firms specializing in processing invoices in
other currencies.

The changes observed in EUR and RUB invoicing were much more modest and driven
primarily by the changes in the country composition of imports.

3 Hypotheses to be tested

In what follows, we investigate various mechanisms that may be behind the shift towards CNY
and other producer currencies and away from the US dollar as a vehicle currency documented
so far. These mechanisms may involve changes in perceived benefits and risks associated with
different currency choices and changes in relative costs of processing payments in various
currencies.

Geopolitical alignment Sanctions introduced on Russia in the aftermath of its full-scale
invasion of Ukraine, and in particular freezing of a large part of Russian foreign reserves, have
renewed interest of countries not aligned with the West in shifting away from reliance on the
US dollar and creating an alternative international currency.'?> We hypothesize that different
choices with respect to invoicing currencies may be made by countries participating in the
sanctions and those not doing so. Thus in our analysis we will distinguish between imports
from sanctioning countries versus neutral countries. We expect to see a greater shift away from
the USD and towards CNY (or producer currency) invoicing among neutral countries.

Financial infrastructure Financial infrastructure is likely to matter for the costs of trading
in certain currencies. In particular, firms in partner economies with an active currency swap
line with the People’s Bank of China may find it easier to invoice in renminbi. This is in line
with Bahaj and Reis (2020) who argue that swap lines can be instrumental to jump-starting
an international currency. Thus we anticipate that among neutral countries, who often have an
incentive to change their choice of invoicing currency, those with PBOC swap lines will register
a larger shift towards CNY invoicing.

Threat of secondary sanctions Switching away from the US dollar may in part reflect the
desire to limit visibility and traceability of transactions, driven by concerns about secondary

12BRICS countries have featured particularly prominently in discussions of reducing the reliance on the US
dollar (for instance, Savage (2023)).
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sanctions. Indeed, in 2023 the US sanctioned a number of traders across multiple jurisdictions,
from the Kyrgyz Republic to the UAE, for their role in facilitating trade in sanctioned goods
with Russia. In this case, we can expect alternative currencies to disproportionately displace
the US dollar in trades involving sanctioned products, in particular those classified as dual-use
or crucial for building and maintaining industrial capacity, which attract greater scrutiny from
sanctioning countries than sanctioned luxury goods.

Changes to relative costs of processing payments As sanctions cut off many major
Russian banks from the SWIFT system, the costs of processing transactions in Western
currencies went up for Russian firms. thus making USD and EUR invoicing less attractive
relative to CNY or producer currency invoicing.

Strategic complementarity Firms have been shown to invoice in currencies used by their
main competitors (e.g., Goldberg and Tille (2008)). Sanctions may thus act as an exogenous
shock affecting such strategic complementarity calculations, as companies in sanctioning
jurisdictions can be widely expected to abandon the Russian market. We anticipate that
products that had been historically supplied by Western exporters and had been invoiced in
USD are going to see greater changes in invoicing currencies, particularly when it comes to a
shift away from USD invoicing.

Hedging Traders may also seek to limit currency risk. Some importers may have been
previously using other currencies, notably CNY, to invoice their exports. Those importers may
have additional incentives to hedge their cash flow and utilize available liquidity by seeking to
pay for imports in CNY.

4 Empirical analysis

In this section, we will test the hypotheses outlined in the previous section. We will do so one
by one, in each case first describing the estimating equation and then presenting the
estimation results.

We will work with a very fine level of detail where each observation is specific to an importing
firm, HS6 product, partner country and month. Our outcome variable of interest will be the
share of imports (in terms of value) denominated in a particular currency. We will consider
each currency or the type of currency separately. Typically, we will focus on CNY as a
producer currency (this will pertain to trade with China), CNY as a vehicle currency
(pertaining to trade with all other economies), USD as a vehicle currency (excluding trade
with the US), EUR as a vehicle currency (excluding the Eurozone countries), other producer
currencies (excluding CNY, USD and EUR) and the ruble.!® Vehicle currencies other than
USD, EUR and CNY accounted for less than 0.5 percent of third-country trade with Russia, so
we will not consider them. If no trade is not observed for a given firm-product-country-month
combination, the corresponding observations are considered to be missing for all currencies.

13In addition to the United States and the euro area, a number of economies use the US dollar and the euro as
domestic currencies, for example Panama, Ecuador, Kosovo and Montenegro. In these cases, the US dollar and
the euro will be considered to be producer currencies.
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Where trade is observed in at least one currency, the corresponding observations are defined
for all currencies (as zeros or otherwise).

We will saturate econometric specifications with comprehensive sets of fixed effects to isolate
the mechanisms of interest. Inclusion of comprehensive fixed effect will come at the price of
identification relying on the variation within firm-product-country flows, thus ignoring the
contribution of new and discontinued flows. Thus, whenever it makes sense to do so, we will
also conduct our analysis aggregating the data up to the product-country-month level.

Annex Table A6 summarizes descriptive statistics for our transaction-level data as well as for
the data aggregated to the level of a product, partner country and month.

4.1 Is there a shift away from USD invoicing in imports from neutral economies?

The broad trends, discussed in section 2.3, pointed to a diminishing use of the US dollar in
trade with neutral economies accompanied by an increasing use of CNY and producer
currencies such as those of the UAE, India and Turkiye. Therefore, in our first exercise we
examine whether there are differential patterns in the choice of invoicing currencies between
sanctioning and neutral economies. We follow a difference-in-difference approach and estimate
the following specification:

CurrencyShare ppee = fPostSanctions; x CountryGroup: + afpe + Qppt + €fpet (1)

where the dependent variable is the share of Russia’s imports of HS6 product p by firm f from
trading partner country c in a given month ¢ that are denominated in a particular currency.
We distinguish between the pre-sanction and the post-sanction period (the latter defined from
March 2022 onwards) by means of an indicator variable PostSanctions. We group countries
depending on whether they participated in sanctions, with sanctioning economies (listed in
Annex Table A1) forming the omitted baseline group. We separate China from the rest of
neutral economies, given China’s role as Russia’s main trading partner, and our interest in
distinguishing between the role of CNY as a producer versus vehicle currency.

The econometric specification includes firm-product-country fixed effects and
firm-product-month fixed effects. The former mean that we consider changes to currencies of
invoicing holding the importing firm, the product and the trading country triplet constant and
comparing the pre-sanction to the post-sanction period. In other words, we look for changes
made by a given trading firm which imports a particular product from a particular partner
country in the aftermath of the introduction of sanctions. The latter set of fixed effects allows
us to control for anything specific to a given product sourced by a given firm in a particular
month, such as a preference for sourcing a particular type of product in a particular currency
across all source countries, or firm-month specific changes in the cost of clearing payments in a
given currency. It also implies that identification comes from firms that import a given
product from multiple countries in a given month. We cluster standard errors at the
country-month level.

The results from our difference-in-difference analysis, presented in Table 2 (where sanctioning
economies represent the omitted category), are in line with the broad patterns visible in the
raw data and depicted in Figure 3. In the case of Russian imports from China, the use of
producer currency (CNY) (within firm-product flow) increased by extra 24 pp under sanctions
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(relative to pre-invasion trade and trade with sanctioning economies, column 1). This effect is
statistically significant at the one percent level and is mirrored by the 23 pp drop in the share
of the US dollar (column 2). The results also indicate a very small drop in the use of the euro
as a vehicle currency (column 3) and a small increase in reliance on the ruble (column 5).

A similar pattern is observed for neutral trading partners other than China, though the
economic magnitudes are smaller. Columns 1 and 2 point to an increase in the use of CNY as
a vehicle currency (4.2 pp) and a decline in reliance on the USD as a vehicle currency (-7 pp),
respectively. There is also evidence of statistically significant, albeit smaller (1 to 1.7 pp),
shifts towards other producer currencies (defined as those other than CNY, USD and EUR)
and the ruble.

In sum, these results point to geopolitical alignment of trading partners playing a role in the
choice of invoicing currencies.

Our results so far have been identified based on firm-product-country triplets with continued
import flows (due to the inclusion of firm-product-country fixed effects) and have not captured
the contribution of new entrants, which may have been substantial (recall Figure 5). One
would expect the estimated effects to be larger when accounting for both within-firm effects
(reported above) and the turnover of firms (as firms tend to specialize in trading partners and
currencies of invoicing). Therefore, we also consider trade aggregated across firms to the
product-country-month level.'4 We estimate a specifications similar to equation (1), which
now includes product-country and product-month fixed effects:

CurrencySharey = BPostSanctions; x CountryGroup. + ope + apt + €pet (2)

The results presented in the bottom panel of the Table 2 are qualitatively similar, but the
coeflicients tend to be larger. The increase in CNY invoicing by China is now close to 40 pp,
while for other neutral countries it exceeds 5 pp. The shift away from the USD invoicing
amounts to 37 pp for China and 10 pp for other neutral countries. We now also observe a
significant shift away from the euro in trade with China and other neutral economies relative
to the pre-sanctions baseline and trade with sanctioning economies. Moreover, the shift
towards RUB invoicing is also more pronounced than in the earlier analysis with coefficients
suggesting a 4 pp and a 5 pp increase for China and other neutral countries, respectively.
Finally, neutral economies increase invoicing in their own currencies by about 3.4 pp.

4.2 Do PBOC swap lines help CNY gain ground as a vehicle currency?

Prior to 2022, the use of CNY as a vehicle currency in Russia’s imports was very rare.
Subsequently, the share of CNY-denominated imports with third countries increased from 0.6
percent in the second half of 2021 to 12 percent in the second half of 2023 (see Annex Figure
A4).

Motivated by the work of Bahaj and Reis (2020) who argue that swap lines can be
instrumental in jump starting an international currency and by the earlier observation that the

14 As mentioned before, in the earlier specification, identification comes from firms that import a given product
from multiple countries in a given month. Such firms are a minority, both internationally (see, for instance, Antras
et al. (2017)) and in Russia. Hence, moving to an analysis at the more aggregated level does not result in a big
decline in the number of observations.
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top users of CNY tend to have swap lines with the People’s Bank of China, we further
investigate this question in a difference-in-difference setting. Swap lines make it easier for an
exporter in a third country to use renminbi received from, say, a Russian importer. We update
a list of swap lines in Bahaj and Reis (2020) using information from the People’s Bank of
China (PBOC) website (see Annex Table A2 for a list).

In the analysis, we focus on the share of trade invoiced in CNY as a vehicle currency, which
means that we exclude imports from China. We distinguish between economies with an active
swap line with the PBOC and economies without such a swap line. Among economies with a
swap line, a total of 31 imposed trade sanctions on Russia while 25 did not, which enables us
to conduct this analysis separately on a full sample (excluding China), a subsample of neutral
economies (excluding China) and a subsample of sanctioning economies.!® Although the
establishment of swap lines is not random as far as China’s trade patterns are concerned, it is
arguably unrelated to Russia’s trade with third countries.

The specification represents a modified version of equation (1). It includes a swap line
indicator (Swap) which takes on a value of one if partner country ¢ has an active line swap line
with the PBOC in month ¢, and zero otherwise. It also includes the post-sanctions indicator,
an interaction between the two indicators and two sets of fixed effects (described earlier):

CurrencySharep = Bi1PostSanctions, ¥ Swape; + ySwaper + A ppe + 0ppr + €per (3)

The results are presented in Table 3. Under sanctions, the share of Russia’s CNY-denominated
imports from economies with a CNY swap line (irrespective of their position on sanctions) was
around 0.9 pp higher than could have otherwise been expected (column 1). Prior to the
invasion, swap lines seem to have had an economically negligible effect on invoicing in CNY. In
part, this may reflect the fact that this effect is identified only based on a small subset of
economies where a swap line was introduced after 2016, as for almost four fifth of economies,
the pre-existing swap lines are subsumed in the firm-product-country fixed effect.

In columns 2 and 3, we consider separately the subsamples of economies participating in
sanctions and those not doing so. The positive effect of a swap line on CNY invoicing in the
post-sanction trade with Russia is only observed for economies not participating in sanctions.
For these economies, the effect is considerably larger, at around 4.5 pp. For the sanctioning
economies, the corresponding effect is very small and, if anything, negative.

As anticipated, when more aggregated data are used, the estimated effect of the swap lines is
considerably larger (columns 4-6). It is close to 2 pp in the full sample and 12 pp in the
subsample of neutral economies.

A similar picture can be seen in Figure 6 presenting aggregate currency shares for imports
from neutral economies with a PBOC swap line (left) and without one (right). The share of
USD declined markedly faster, and the share of CNY as a vehicle currency rose much more
rapidly, in the subsample of neutral economies with a swap line.

The results are thus consistent with an interplay between geopolitical fragmentation of trade
and the existence of swap lines, whereby CNY swap lines nudge neutral (and only neutral)
exporters towards contracts invoiced in CNY.

5The ECB-PBOC swap line is assigned to all euro area countries.
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4.3 Is USD used less when sanctioned goods are traded?

Next, we focus on the role played by the threat of secondary sanctions. In particular, as USD
denominated payments need to be cleared through the US banking system, entities trading
products under international sanctions may choose alternative currencies of invoicing to reduce
the likelihood of detection and being subjected to secondary sanctions.

In a difference-in-difference framework, we consider three treated groups of sanctioned
products (ProductType) — dual-use, industrial, luxury goods — with non-sanctioned products
constituting the omitted category.'® We control for firm-product-country and
firm-country-month fixed effects that capture, among other things, any unobservables driving
invoicing decisions related to a firm’s imports of a given product from a given country as well
as any unobservables related to invoicing by a given firm in a post-sanction period of imports
from a given trading partner across various products. We thus zoom in on differences across
traded sanctioned and non-sanctioned products sourced from the same country in a given
month. The estimating equation (4) is as follows:

CurrencyShare ppe = BPostSanctions; x ProductType, + & ppe + per + €pet (4)

The results are presented in Table 4. They point to a decline in the share of trade invoiced in
USD when industrial and dual-use goods are imported in the post-sanction period. This
decline is mirrored by an increased use of CNY as producer currency and as a vehicle currency.
Although the estimates are statistically significant, their magnitude are quite small suggesting
an increase of about 0.6 pp for CNY as a producer currency.

When the data are aggregated at the product-country-month level, the magnitudes increase, as
anticipated (see Table 4, bottom panel). The estimates point to the share of USD invoicing
declining by between 0.6 and 2 pp for industrial and dual-use products in the post-sanction
period, a 5-7 pp increase in the use of CNY as producer currency and a smaller (albeit also
statistically significant) increase in reliance on CNY as a vehicle currency. There is also
evidence of greater use of other producer currencies when dual-use products are being traded
and of a shift away from the euro when sanctioned industrial goods are traded.

Luxury goods exhibit a completely different pattern. This may be for two reasons. First, our
indicator variable only imperfectly captures flows of luxury goods that are subject to Western
sanctions. As discussed earlier (see section 2.2), in some cases only products above a certain
price threshold are subject to sanctions or only some of the products belonging to an HS6 code
are under sanctions. For instance, ski suits that cost more than 300 euros are under sanctions,
while their cheaper versions are not. Similarly, within the HS6 product category of sparkling
wines, champagne and asti spumante are under sanctions, while prosecco is not. Second,
sanctioning countries tend to pay more attention to trade in goods seen to enhance the
sanctioned country’s military and economic prowess than to flows of luxury goods.

The patterns emerging from the above regressions are also visible in the raw data. Figure 7
shows currency breakdown of Russian imports depicted separately for dual use goods,
industrial goods and non-sanctioned goods. Although in all cases the importance of USD
invoicing goes down, this change is less pronounced for non-sanctioned goods. This holds in
the top panel (imports from China) and in the bottom panel (imports from neutral economies
other than China).

16See section 2.2 for a description.
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4.4 Strategic complementarity

Firms have been shown to be more likely to invoice their goods in currencies used by their
competitors (see, for instance, Goldberg and Tille (2008), Goldberg and Tille (2016)). The
imposition of sanctions changed the nature of competition in the Russian market precipitating
exit of exporting firms from sanctioning economies (see Chupilkin et al. (2025a)). We test if
these exits had a bearing on the choice of currency of invoicing through the strategic
complementarity channel.

In particular, for each product we compute the share of Russian imports in 2021 that came
from the sanctioning economies and were invoiced in US dollars. Where these shares were
high, incentives of other exporters to invoice in US dollars may have weakened substantially
after the introduction of sanctions and exit of Western competitors. Where these shares were
low, equilibrium choices of other exporters were unlikely to be affected by changes in strategic
complementarity considerations.

We rank products by the shares of pre-sanctioned imports from sanctioning economies invoiced
in USD and split them into terciles. Products with a relatively high share of pre-sanction
imports from sanctioning economies invoiced in USD include aircraft (sanctioned) as well as
soya beans (non-sanctioned), while relatively low shares are observed for trailers (sanctioned)
and medical supplies (non-sanctioned). To shed light on the strategic complementarity
channel, we augment the specification from equation (4) by adding interactions between the
categorical variable capturing the terciles of pre-sanctions exposure to USD invoicing by
Western firms and the post-sanction dummy.

The results, presented in Table 5, are consistent with our expectations. Both the
transaction-level regressions in the upper panel and the aggregated results in the lower panel
provide evidence consistent with a shift away from the US dollar and towards the renminbi
and the ruble in products with high pre-war USD exposure. Focusing on the lower panel, for
products with high ”exposure” to pre-war USD invoicing by exporters from sanctioning
economies, the share of USD invoicing declined by an additional 1.1 pp points in the
post-sanction period, with the combined increases in the shares of RUB and CNY as a vehicle
currency amounting to 1.2 pp. These shifts are observed in parallel with the shifts associated
with certain products being subject to sanctions, and the magnitudes of the effects estimated
for various types of sanctioned goods remain similar to those reported earlier.!” The patterns
emerging from the above regressions are also visible in the raw data. Annex Figure A5 shows
currency breakdown of Russian imports depicted separately for goods with a high and a low
USD exposure before the war. Goods with a high USD exposure saw a greater decline in the
share of trade invoiced in USD than those with a low exposure.

4.5 What kind of firms invoice imports in CNY?

We extend the regression analysis to shed light on the propensity to work with different
invoicing currencies among different types of firms. In particular, we investigate whether the
shift towards the use of renminbi and other alternative currencies after the introduction of
sanctions was led by large companies, systemically important firms, state-owned enterprises
(SOE) or new firms.

17 A similar analysis can be performed for measures of prior exposure to invoicing in euros. It yields conceptually
similar results with invoicing shifting significantly from euros to CNY as producer currency, for products with a
high pre-war exposure.
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We measure firm size with the logarithm of annual firm-level imports, taking the maximum
value across calendar years. We further identify 1,186 state-owned importers in our sample
(those with state ownership in excess of 25 percent) based on information about ultimate
owners in Bureau van Dijk’s Orbis database. We also identify 705 privately-owned importers
that appear on the list of systemically important (strategic) firms published by the Russia’s
Ministry of Economic Development. The enterprises on this list are important producers and
employers in their industry, their region or their market (as defined by the competition
authority) or they are considered to be important for national defence, advanced technologies,
information and telecommunication technologies or transport connectivity. The list also
includes an additional 167 state-owned systemic importers.

Finally, we define new importers as firms that are neither state-owned nor systemic and first
appear in the dataset within the 12-month window preceding the month of the transaction in
question. Thus, an indicator for new firms is time varying. For example, firms appearing in
February 2019 for the first time are classified as new from February 2019 to January 2020.

We estimate the following specification:

CurrencySharefpe = BPostSanctionsy * FirmTypesq) + YNewgs + appe + Qpet + €fpet (5)

where FirmType pertains to firm size (captured by the logarithm of imports, as defined
above), SOEs, private strategically important firms and new firms. Note that the new firm
indicator is time varying and thus enters separately as well. The SOE and the strategic
importance status are time invariant. As before, the specification includes
firm-product-country and product-country-time fixed effects.

The results, presented in Table 6, suggest that it is the firm size, rather than its systemic
importance or the SOE status, that is the best predictor of invoicing decisions. Namely, we
find that in the post-sanction period, large importers tended to deal more with USD and EUR
invoices and less with invoices in CNY or RUB.

As for the new firms, they were less likely to deal with invoices in rubles and more likely to
deal with CNY invoicing in the post-sanction period. They were also more likely to use CNY
invoicing in their trade with China even before the war. Perhaps not surprisingly, state-owned
firms rely more on invoicing in rubles and less on invoicing in euros (as a vehicle currency)
once sanctions are imposed. The remaining interactions either produce economically negligible
or statistically insignificant effects.

These results are consistent with increasing fixed costs and complexity of making cross-border
payments in currencies of the sanctioning economies (notably in USD) pushing smaller firms
more strongly towards alternative currency arrangements.

4.6 Invoicing in the case of exporters

Finally, we investigate the extent to which currency switching by firms may be driven by a
hedging motive. In particular, we look at a subset of importers in the dataset (a total of
44,889 firms) that also exported their products directly. The majority of firms that dealt with
CNY invoicing did so only on the import side (close to 45 percent in the second half of 2023,
see also Annex Figure A6). Only 3 percent of firms dealt with CNY invoicing of both imports
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and exports at the time and a further 4 percent invoiced exports in CNY but did not pay for
imports in renminbi.

In other words, relatively little, if any, switching from USD to CNY in import transactions
reported earlier could be attributed to hedging behaviour on the part of firms invoicing their
exports in CNY (or attempt by these firms to utilize spare CNY liquidity from export receipts).

Firms that started importing (but not exporting) in CNY during the sanctions period had a
significantly higher conditional probability of invoicing their exports in CNY in the next
quarter than firms that neither exported nor imported in CNY (around 5 percent vs below 1
percent), pointing to hedging behaviour and / or learning on the part of importer-exporter
firms. The evidence is not fully conclusive, however, as firms only importing in CNY had a
significant conditional probability of not dealing in CNY at all in the next quarter (8 to 12
percent, see Annex Table A7).

5 Robustness checks and extensions

Transaction share. Throughout the analysis, the shares of each currency of invoicing were
calculated using volumes of trade in a given month. These calculations may be affected by
movements in exchange rates. The results are similar if the shares are calculated based on the
number of transactions using a given currency of invoicing in a given month.

Timing of sanctions. The results are also similar if a product-specific timing of sanctions is
used throughout the analysis to define the Post — sanctions dummy variable. Differences in
the timing of sanctions across products are relatively minor, as can be seen in Annex Figure
Al. For instance, luxury goods became subject to sanctions around a month later than
dual-use goods.

Event study: geopolitical alignment. Our setting lends itself well to an event-study
analysis given the unanticipated nature of the war and the clear-cut timing of the introduction
of the sanctions. The underlying econometric specification aggregates trade at the level of
product, partner country and month:

CurrencySharep. = Z B Months x CountryType. + cpt + pe + €pet (6)
t

The dependent variable is the share of imports of product p from a given country c in a given
month ¢ denominated in a given currency. The interactions of interest are those between an
indicator for China as the partner country and month fixed effects or an indicator for other
neutral economies as trading partners and month fixed effects, with sanctioning economies
being the base group. January 2022 serves as the base (omitted) period.

Although monthly trade is volatile, a number of striking patterns emerge from this analysis
(see Figure 8). Up until February 2022, there had been no clear differential trends in the use of
USD as a vehicle currency between China and sanctioning economies or between other neutral
economies and sanctioning economies, and no differential trends across groups of economies
when it comes to the use of CNY (as a producer or vehicle currency).
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However, between March 2022 and mid-2023, the estimated ”deficit” share of USD in trade
with neutral economies kept rising steadily from month to month, as payment systems and
mechanisms were being set up, before stabilizing in the second half of 2023. This gradual
decline in the use of USD is mirrored by an equally gradual and significant increase in the
share of CNY in trade between neutral economies and Russia (as well as China-Russia trade)
relative to what could have been expected based on the broad import patterns. Below we
further zoom in on the use of CNY as a vehicle currency in Russia’s imports.

Event study analysis: PBOC swap lines. The effect of swap lines can also be traced in
an event study format. We estimate a simplified two-way fixed-effects model in the subsamples
of sanctioning and neutral countries, additionally interacting the dummy for the existence of
swap line (as of March 2022) with month-specific dummy variables (see equation (7)). As
before, January 2022 serves as a base period.

CurrencySharep. = Z BeMonthy * Swapper + ope + apt + €pet (7)
t

The results, presented in Figure 9, are consistent with our baseline regressions.!® They show
no differential pre-trends in the use of CNY by different groups of Russia’s trading partners
prior to sanctions. They further indicate that among neutral economies, countries with PBOC
swap lines steadily increased their reliance on CNY relative to countries without swap lines.
No statistically significant differential is detected among sanctioning economies.

6 Conclusions

Using transaction-level data on Russia’s international trade, we document a number of striking
patterns with respect to the choice of currency of invoicing in the aftermath of Russia’s
full-scale invasion of Ukraine in February 2022. The share of Russia’s imports denominated in
renminbi increased by 33 pp. The dominant switching behaviour was for importing firms to
move from paying in USD as a vehicle currency to paying in CNY as a producer or vehicle
currency.

We analyze, in turn, various drivers of these changes in the use of currencies of invoicing:
geopolitical alignment of trading partners; the existence of central bank currency swap lines;
the threat of secondary sanctions related to trade in prohibited goods; changes in strategic
complementarity considerations following the exit of certain exporters from the Russian
market; fixed costs of dealing with invoicing in a given currency; and hedging of currency risk.

We show that the use of renminbi increased differentially more in trade with economies that
did not support sanctions on Russia. We further show that the use of CNY as a vehicle
currency increased by up to extra 12 pp, on average, for trading partners that have an active
renminbi swap line. This effect, however, is present only for third countries that did not
impose economic sanctions on Russia.

The increase in CNY invoicing was more pronounced for trade in internationally sanctioned
dual-use and industrial goods, pointing to the role likely played by the perceived risk of

8Note that the left panel (sanctioning economies) and the right panel (neutral economies excluding China) are
using different scales.
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secondary sanctions being imposed on entities facilitating trade in internationally-sanctioned
goods. These trends appear to be further reinforced by strategic complementarity
considerations on the part of exporters.

The number of Russian importing firms working with renminbi invoices has increased sharply,
mirrored by a drop in numbers of firms dealing with USD and EUR invoicing. This may reflect
the rising fixed costs of clearing US dollar payments under sanctions, owing to increased
compliance checks. Consistent with this mechanism, switching away from the US dollar is
estimated to be more prevalent for smaller firms. We do not find evidence that switching was
driven by the hedging motive among firms already exporting in CNY.

The analysis covers a relatively small part of international trade — bilateral transactions of the
11*" largest economy in the world. At the same time, by revealing rapid shifts in the choice of
currency of invoicing in response to trade and financial sanctions imposed on Russia, the paper
invites further research into ways in which the use of major international currencies responds
to sanctions.

The analysis also illustrates a broader point: rising geopolitical tensions in general, and the use
of trade sanctions in particular, may reduce the attractiveness of the use of US dollar as a
vehicle currency in international trade in certain segments of the increasingly fragmenting
global market. This can facilitate the rapid rise of new international currencies as well as
greater use of producer or importer currency to settle trades among important subsets of
trading partners. This, in turn, might lead to a greater fragmentation of global payment
systems and reduce the effectiveness of economic sanctions in the future.
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Figure 1: Share of CNY in SWIFT messages
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Source: SWIFT RMB tracker.

Note: The figure shows the share of SWIFT messages (by value) accounted for by CNY, for all
messages and trade-related messages.

Figure 2: Share and volume of imports, by currency of invoicing
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Figure 5: Number of new importers dealing with invoicing in each currency
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Figure 6: Share of currencies of invoicing, depending on the existence of PBOC
swap lines

Neutral economies excl. China with PBOC swap lines Neutral economies excl. China without PBOC swap lines
100% Other prod EUR/USD prod.
Rouble Other prod.
< 80% <
5 X 5
2 CNYvehide @
g g
5 60% o
S S
g g
£ £
@ 40% @
o ©
K K
2 2
20% USD vehicle
USD vehicle
0%
2233383333887y q994a 2233393333883 g99893%

Note: The shares are calculated by month, by trade volume. Shares of currencies of invoicing
in a sample of neutral economies excluding China with PBOC swap lines (left) and neutral
economies excluding China without PBOC swap lines (right).

Figure 7: Share of currencies of invoicing, by product type
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The shares are calculated by month, by trade volume. Top row shows the shares of currencies
of invoicing in trade with China. Bottom row shows the shares of currencies of invoicing in
a sample of neutral economies excluding China. Sanctioned goods refer to EU sanctions that
apply at least partially to a given HS6 code.
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Figure 8: Position on sanctions and the choice of currency of invoicing: Event
study estimates
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The plots show regression coefficients on interaction terms between the dummy variables for
neutral economy excluding China (top) or China (bottom) and dummy variables for each month.
Linear regressions of the share of Russia’s imports in bilateral trade in a given month for a given
product denominated in CNY or producer currency (left) or USD (right). Specifications include
product-month and product-country fixed effects. 95 percent confidence intervals are based on
standard errors clustered on country-month.

Figure 9: Combined effect of PBOC swap lines and trade sanctions: Event
study estimates
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The plots show regression coefficients on interaction terms between dummy variables for
sanctioning (left) or non-sanctioning (right) economy with a PBOC swap line dummy and
dummy variables for each month. Linear regressions of the share of Russia’s imports in bilateral
trade in a given month for a given product denominated in CNY. Specifications include product-
month and product-country fixed effects. 95 percent confidence intervals are based on standard
errors clustered on country-month.
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Table 1: Currency usage over time: Share of import value, transactions and firms

Share of CNY CNY USD vehicle EUR vehicle EUR/USD RUB Other
producer vehicle prod.
March-December 2021
Import value 3.2 0.3 41.1 9.1 24.5 19.6 0.4
Transactions 2.7 0.2 25.1 9.9 30.9 28.7 0.1
Firms 7.1 0.7 54.7 25.9 47.3 7.1 0.4

March-December 2022

Import value 13.2 2.2 45.0 9.1 15.2 13.9 0.2
Transactions 13.2 1.6 39.6 12.1 21.5 9.7 0.1
Firms 33.3 5.0 55.7 24.4 33.4 8.6 0.4

March-December 2023

Import value 30.1 4.9 28.4 11.4 11.1 11.3 0.2
Transactions 30.7 4.0 27.9 11.9 12.9 8.4 0.1
Firms 53.2 10.5 37.9 21.1 18.4 13.2 0.7

Note: This table reports the breakdown of import value, number of transactions and the number of firms using
various currencies in invoicing.

Table 2: Partner countries’ position on sanctions and the choice of currency of invoicing

Transaction-level analysis

Dep. var.: Share of trade invoiced CNY USD vehicle EUR vehicle Producer RUB
Sample All Ex. US Ex. Eurozone Ez. US, All
Eurozone,
China
Post-sanctions x China 0.242%** -0.225%%* -0.00983** 0.0122%**
(0.0172) (0.0148) (0.00463) (0.00195)
Post-sanctions x Neutral 0.0430%** -0.0722%** -0.00457 0.0103%** 0.0171%**
(0.00657) (0.00734) (0.00647) (0.00399) (0.00181)
Observations 5,717,583 5,259,520 2,372,163 1,205,481 5,717,583
R? 0.905 0.955 0.963 0.937 0.964

Aggregated at the product-country-month level

Dep. var.: Share of trade invoiced CNY USD vehicle EUR vehicle Producer RUB
Sample All Ex. US Ex. Eurozone Ez. US, All
Eurozone,
China
Post-sanctions x China 0.4027%+* -0.365%** -0.0614%** 0.0412%**
(0.0285) (0.0235) (0.00430) (0.00251)
Post-sanctions x Neutral 0.0536*** -0.100%** -0.0369*** 0.0338%** 0.0538%**
(0.00746) (0.00677) (0.00464) (0.00507) (0.00265)
Observations 5,036,774 4,862,357 3,040,937 2,581,602 5,036,774
R? 0.577 0.712 0.708 0.574 0.684

Note: Standard errors in parentheses are clustered on country-month. *, ** *** denote statistical significance at the 10%, 5% and 1% levels, respectively.
The dependent variable is the share of transactions, by volume, in bilateral monthly imports of a given product by a given firm, invoiced in a given
currency (top panel). In the bottom panel trade is aggregated across firms by product-country-month. All regressions include firm-product-month and
firm-product-country fixed effects (in the bottom panel, product-month and product-country fixed effects). Post-sanctions refers to the time period from
March 2022 onwards. The base category are 45 economies that imposed sanctions on Russia.
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Table 3: Invoicing in CNY: The role of swap lines

Dep. var: Share of trade invoiced in CNY Transaction-level Aggregated at the product-country-month
Sample split All Neutral Sanctioning All Neutral Sanctioning
Post-sanctions x Swap line 0.00892*** 0.0458*** -0.00233%** 0.0182%** 0.121%** -0.00961***
(0.00152) (0.00648) (0.000697) (0.00403) (0.0134) (0.00352)
Swap line -0.000729*** -0.00574%** -3.22e-05 -0.000264 0.00627*** 0.000406
(0.000181) (0.00148) (0.000113) (0.000870) (0.00235) (0.000822)
Observations 4,682,888 292,098 3,708,005 4,755,564 081,654 3,677,114
R? 0.890 0.916 0.824 0.410 0.523 0.431

Note: Standard errors in parentheses are clustered on country-month. ¥, ¥ F¥¥ denote statistical significance at the 10%, 5% and 1% levels, respectively.
Sanctioning refers to 45 economies with sanctions on Russia, neutral are the rest. Post-sanctions refers to the time period March 2022 onwards. Swap line
refers to an active swap line with the PBOC. The dependent variable is the share of transactions, by volume, in bilateral monthly imports of a given product
by a given firm, invoiced in CNY (columns 1-3). Trade is aggregated across firms at the product-country-month level in columns 4-6. All regressions include
firm-product-month and firm-product-country fixed effects. In columns 4-6 all regressions include product-country and product-month fixed effects.

Table 4: Internationally sanctioned goods and the choice of currency of invoicing

Transaction-level analysis

Dep. var.: Currency share CNY CNY vehicle  USD vehicle  EUR vehicle Other RUB
producer producer
Sample China Ex. China Ex. US Ex. Eurozone Ex. US, All
Eurozone,
China
Post-sanctions * Dual-use 0.00629*** 0.000842%** -0.00253*** -0.000553 0.000217 7.22¢-05
(0.00134) (0.000179) (0.000564) (0.000370) (0.000533) (0.000231)
Post-sanctions * Industrial 0.00596*** 0.000417* -0.00222%** 0.000290 -0.00100 -1.58e-05
(0.00175) (0.000215) (0.000734) (0.000601) (0.000640) (0.000305)
Post-sanctions * Luxury -0.00308 -0.000227 0.00214** 0.00176*** -0.00286*** -0.00134***
(0.00229) (0.000337) (0.000900) (0.000618) (0.000825) (0.000350)
Observations 5,279,998 21,351,177 25,750,597 15,808,649 9,648,073 26,631,175
R? 0.929 0.956 0.971 0.978 0.971 0.984

Aggregated at the product-country-month level

Dep var.: Currency share CNY CNY vehicle  USD vehicle EUR vehicle Other RUB
producer producer
Sample China Ez. China Ex. US Ex. Eurozone Ezx. US, All
Eurozone,
China
Post-sanctions x Dual-use 0.0683*** 0.0111%** -0.0184%** -0.00379 0.0104*** -0.00266
(0.00674) (0.00102) (0.00238) (0.00260) (0.00161) (0.00201)
Post-sanctions x Industrial 0.0486*** 0.00738*** -0.00566* -0.00980** 0.00286 -0.00370
(0.00916) (0.00136) (0.00341) (0.00424) (0.00228) (0.00291)
Post-sanctions x Luxury -0.0581*** -0.00505%** 0.00712** 0.0198*** -0.00132 -0.0392%**
(0.00860) (0.00114) (0.00283) (0.00388) (0.00185) (0.00256)
Observations 278,145 4,803,152 4,907,637 3,099,660 2,647,855 5,081,297
R? 0.536 0.449 0.702 0.685 0.533 0.670

Note: Standard errors in parentheses are clustered on HS6 products. *, ** *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.
The dependent variable is the share of transactions, by volume, invoiced in a given currency in bilateral monthly imports of a given product by a given
firm (top panel) or the currency share of invoicing in bilateral monthly imports of a given product (bottom panel). All regressions in the top panel include
product-country-firm and firm-country-month fixed effects; all regressions in the bottom panel include product-country and country-month fixed effects.
Goods under sanctions are those where EU sanctions apply at least partially. Post-sanctions refers to the period from March 2022 onwards. The three
categories shown are mutually exclusive and cover all goods under EU sanctions.
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Table 5: Strategic complementarity, sanctions and the choice of currency of invoicing

Dep. wvar.: Currency share

Transaction-level analysis

CNY producer CNY vehicle USD vehicle EUR vehicle

Other producer

Sample China Ez. China Ex. US Ex. Eurozone  FEz. China, US,
FEurozone
Post-sanctions x Medium USD exp. -0.00256 -9.10e-05 -0.000601 0.00168 0.00108
(0.00311) (0.000166) (0.000842) (0.00108) (0.000921)
Post-sanctions x High USD exp. 0.00107 0.000500** -0.00338%** 0.00236** 0.00171%*
(0.00316) (0.000196) (0.000893) (0.00111) (0.000996)
Post-sanctions x Dual-use 0.00521%** 0.000663*** -0.00164*** -0.000808** 1.99¢-06
(0.00139) (0.000185) (0.000591) (0.000391) (0.000578)
Post-sanctions x Industrial 0.00543*** 0.000346 -0.00189** 0.000239 -0.00106
(0.00179) (0.000210) (0.000766) (0.000608) (0.000656)
Post-sanctions x Luxury -0.00332 -0.000290 0.00243*** 0.00166*** -0.00294***
(0.00230) (0.000329) (0.000905) (0.000624) (0.000827)
Observations 5,279,814 21,349,730 25,749,048 15,807,465 9,647,155
R? 0.929 0.956 0.971 0.978 0.971

Dep. var.: Currency share

Aggregated at the product-country-month level

CNY producer CNY vehicle USD vehicle EUR vehicle

Other producer

Sample China Ez. China Ez. US FEz. Eurozone FEz. China, US,
FEurozone
Post-sanctions x Medium USD exp. 0.00266 0.000568 -0.00249 0.00145 0.00359*
(0.00824) (0.00101) (0.00277) (0.00355) (0.00215)
Post-sanctions x High USD exp. 0.00694 0.00348*** -0.0108*** 0.000477 0.00847***
(0.00849) (0.00111) (0.00297) (0.00364) (0.00221)
Post-sanctions x Dual-use 0.0672%** 0.0102%** -0.0160%** -0.00371 0.00869***
(0.00695) (0.00107) (0.00243) (0.00267) (0.00165)
Post-sanctions x Industrial 0.0487*** 0.00714%** -0.00502 -0.00976** 0.00229
(0.00917) (0.00136) (0.00344) (0.00425) (0.00227)
Post-sanctions x Luxury -0.0582%** -0.00495%** 0.00689** 0.0198%** -0.00129
(0.00862) (0.00113) (0.00284) (0.00388) (0.00184)
Observations 277,942 4,801,536 4,905,921 3,098,360 2,646,861
R? 0.536 0.449 0.702 0.685 0.533

Note: Standard errors in parentheses are clustered on HS6 products. *, **, **¥* denote statistical significance at the 10%, 5% and 1% levels, respectively. In
the top panel, the dependent variable is the share of transactions, by volume, in bilateral monthly imports of a given product, invoiced in a given currency.
All regressions include firm-product-country and firm-country-month fixed effects. In the bottom panel, trade is aggregated across firms at the level of
product-country-month. All regressions include product-country and country-month fixed effects. Goods under sanctions are those where EU sanction
apply at least partially. The three categories shown are mutually exclusive and cover all goods under EU sanctions. Post-sanctions refers to the period
from March 2022 onwards. Medium and high USD sanctioning exposure refers to the middle and top tercile of products by the share of Russia’s imports

in 2021 from sanctioning economies and invoiced in USD.
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Table 6: Firm characteristics and the choice of currency of invoicing under sanctions

Dep. wvar.: Share of trade invoiced in the CNY CNY USD EUR Other RUB
currency shown producer vehicle vehicle vehicle producer
Sample China ezx. China Ez. US Ex. Ex. China, All
FEurozone US,
Eurozone
Post-sanctions x Firm size, log -0.0109** -0.00168* 0.00920%** 0.00118**  -0.00555***  -0.00434***

(0.00517)  (0.000945)  (0.00233)  (0.000504)  (0.00116)  (0.00131)

Post-sanctions x New firm 0.0253*** 0.0103*** -0.0203***  -0.00692*** 0.0110 -0.00172
(0.00963)  (0.00387)  (0.00619)  (0.00243)  (0.00804)  (0.00267)

Post-sanctions x Strategic private -0.0409 0.00392 0.0127 -0.00473 0.0108** 0.0130
(0.0432)  (0.00618)  (0.0198)  (0.00508)  (0.00537)  (0.00830)
Post-sanctions x State-owned -0.0188 -0.00103 0.00227 -0.0262* 0.0340 0.0250**
(0.101) (0.00586)  (0.0404) (0.0140) (0.0266) (0.0105)
New firm 0.0138*** 0.000697 -0.00139 0.00151 -0.00212 -0.000820

(0.00518)  (0.000536)  (0.00191)  (0.00137)  (0.00193)  (0.00133)

Observations 5,579,007 20,763,674 25,475,778 15,737,177 9,291,267 26,342,681
R? 0.788 0.787 0.918 0.945 0.907 0.939
Note: Standard errors in parentheses are clustered on HS6 products. *, ** *** denote statistical significance at the 10%, 5% and 1% levels, respectively.

The dependent variable is the share of imports invoiced in a given currency, observation is bilateral monthly imports at the HS6 level by a given firm. All
regressions include product-country-month and firm-product-country fixed effects.
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A Annex tables and figures

Table A1l: Sanctioning economies

European Economic Area

Austria
Croatia
Denmark
France
Hungary
Italy
Lithuania
Netherlands
Portugal
Slovenia

Other

Albania
Japan

New Zealand
South Korea
Ukraine

Belgium
Cyprus
Estonia
Germany
Iceland
Latvia
Luxembourg
Norway
Romania
Spain

Australia
Monaco

North Macedonia

Switzerland

United Kingdom

Bulgaria
Czech R.
Finland
Greece
Ireland
Liechtenstein
Malta
Poland
Slovak R.
Sweden

Canada
Montenegro
Singapore
Taipei China
United States

Note: All other economies are classified as neutral in the analysis.
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Table A2: CNY swap lines

Sanctioning economies

Country Date Amount Country Date Amount
South Korea 20.04.2009 180-400 Iceland 9.06.2010 3.5
Singapore 23.07.2010 150-300 New Zealand 18.04.2011 25
United 22.06.2013 350 Australia 22.03.2012 200
Kingdom
ECB 08.10.2013 350 Hungary 09.09.2013 10-40
Canada 8.11.2014 200 Albania 12.09.2013 2
Switzerland 21.07.2014-21.07.2020 350 Ukraine 26.06.2012-10.12.2021 15
Japan 26.10.2018 200

Neutral economies
Country Date Amount Country Date Amount
Hong Kong 20.01.2009 200-500 Malaysia 08.02.2009 80-180
SAR
Argentina 02.04.2009 70-130 Belarus 11.03.2009 7-20
Indonesia 23.03.2009 100-250 Mongolia 06.05.2011 5-15
Kazakhstan 13.06.2011 7 Uzbekistan 19.04.2011-19.04.2014 0.7
Pakistan 23.12.2011 10-30 Thailand 22.12.2011 70
UAE 17.01.2012-14.12.2018 35 Turkiye 21.02.2012 10-35
Qatar 03.11.2014 35 Brazil 26.03.2013-26.03.2016 190
Sri Lanka 16.09.2014 10 Armenia 25.03.2015-25.03.2018 1
Chile 25.05.2015 22-50 South Africa 10.04.2015 30
Tajikistan 03.09.2015-03.09.2018 3 Morocco 11.05.2016-11.05.2019 10
Serbia 17.06.2016-17.06.2019 1.5 Egypt 06.12.2016 18
Nigeria 03.05.2018 15 Macau SAR 05.12.2019 30
Laos 20.05.2020 6
Country Date Amount
Russia 13.10.2014 150

Note: As of end-2022; amounts in CNY billion, based on Bahaj and Reis (2020) and People’s Bank of China. If end date is not
specified, the line is ongoing. In regression analysis ECB swap line is applied to Austria, Belgium, Cyprus, Estonia, Finland, France,
Germany, Greece, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Portugal, the Slovak Republic, Slovenia and
Spain.
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Table A3: Share of importing firms, by number of different currencies of invoicing used

Number of currencies 1 2 3 4+ Total

Firm*product*country observations that existed in both periods

March-December 2021

Import value 81.1 18.0 0.8 0.1 100
Transaction records 83.4 15.7 0.7 0.2 100
Firm*product*country obs 95.2 4.6 0.2 0.0 100
N of firm*product*country obs 287,810 14,035 551 67 302,463

March-December 2023

Import value 73.4 24.3 2.0 0.4 100
Transaction records 76.5 20.0 2.7 0.8 100
Firm*product*country obs 89.0 10.3 0.6 0.1 100
N of firm*product*country obs 269,181 31,258 1,838 186 302,463

Firm*product*country observations that appeared after 2021

March-December 2023

Import value 80.6 16.4 2.7 0.2 100
Transaction records 78.2 18.0 3.1 0.7 100
Firm*product*country obs 94.0 5.6 0.4 0.0 100
N of firm*product*country obs 950,032 56,491 3,741 265 1,010,529

Note: Each panel shows the share of firms dealing with a certain number of currencies for a combination of HS6
product group and partner country during the period shown. Rows add up to 100% and show shares by the total
value of imports, the number of customs transaction records and the number of firms. The share by number
of firms is calculated as the firm-weighted average (across all product-country combinations) of the shares of
firm-product-country observations corresponding to each number of currencies used.

Table A4: Probability of working with imports in a given currency conditional on
previously working with imports in a certain currency

Mar-Dec 2021 March-December 2023

CNY CNY USD vehicle EUR vehicle EUR/USD Other RUB

producer vehicle producer

CNY producer 98.4 0.0 1.3 0.1 0.0 0.0 0.3
CNY vehicle 0.0 96.2 3.0 0.0 0.1 0.0 0.6
USD vehicle 38.0 5.2 52.2 1.3 0.4 2.1 0.9
EUR vehicle 3.8 1.8 5.3 83.2 0.1 4.0 1.7
EUR/USD producer 0.0 0.2 0.6 0.0 99.0 0.1 0.1
Other 0.9 2.4 5.3 6.2 0.2 84.9 0.1
RUB 6.1 1.1 2.5 3.0 13.7 0.4 73.1

Note: Each column of the table shows probability of having imports invoiced in a certain currency in Mar-Dec 2023 for a given partner country and HS6
product group conditional on having had imports invoiced in a currency shown in the left column during Mar-Dec 2021. Rows correspond to invoicing
patterns in 2021 and conditional probabilities in each row add up to 100%. The sample is restricted to firm-product-country-year combinations where firms
imported in both years and used a single currency of invoicing.
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Table A5: Decomposition of changes in the shares of currencies of invoicing (percentage points)

CNY USD EUR RUB Other
Total change in share 33.6 -16.1 -10.7 -7.8 1.0
Of which:
Country composition of imports 7.8 14.0 -12.5 -8.1 -1.2
Change in country-specific invoicing patterns 25.8 -30.1 1.8 0.3 2.2
Of which:
Change within importing firms 21.8 -20.7 0.2 -2.1 0.8
Change in market shares of existing firms 1.8 =77 7.7 -1.9 0.3
Entry/exit of firms 2.3 -1.7 -6.0 4.3 1.1

Note: The decomposition is based on trade in H2 2021 versus H2 2023, with sample restricted to transactions
where data on firm identifiers and product codes are available. Country composition is a sum of across countries
and entry/exit of countries

Table A6: Descriptive statistics

Transaction-level data

Share of trade invoiced in the currency shown Mean St. dev. Min Max
CNY producer 0.33 0.47 0.00 1.00
CNY vehicle 0.01 0.10 0.00 1.00
USD vehicle 0.35 0.48 0.00 1.00
EUR vehicle 0.20 0.40 0.00 1.00
Other producer 0.09 0.28 0.00 1.00
Aggregated at the product-country-month level
Share of trade invoiced in the currency shown Mean St. dev. Min Max
CNY producer 0.26 0.35 0.00 1.00
CNY vehicle 0.01 0.09 0.00 1.00
USD vehicle 0.36 0.45 0.00 1.00
EUR vehicle 0.28 0.42 0.00 1.00
Other producer 0.06 0.21 0.00 1.00

Note: Shares are calculated based on bilateral imports in a given month in a given currency of invoicing over the period Jan 2016-Dec
2023.
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Table A7: Conditional probability of a firm having imports and / or exports invoiced

in CNY

Q3 2023 Q4 2023

Export + import Export Import Neither
Export 4+ import 77.3 6.0 15.7 1.0
Export 24.3 51.4 8.1 16.2
Import 5.1 0.3 86.3 8.3
Neither 0.8 2.1 20.0 77.0
Q3 2022 Q4 2022

Export + import Export Import Neither
Export 4+ import 73.4 5.6 19.6 14
Export 22.3 57.4 10.6 9.6
Import 4.7 0.7 83.1 11.6
Neither 0.5 1.8 14.6 83.0
Q3 2021 Q4 2021

Export + import Export Import Neither
Export 4+ import 78.6 2.4 19.0 0.0
Export 2.5 75.0 5.0 17.5
Import 1.4 0.5 85.0 13.1
Neither 0.0 0.2 1.6 98.2

Note: Each column of the table shows probability of a firm having imports and / or exports invoiced in CNY in Q4 of each year for a given partner country
and HS6 product group conditional on having had imports only, exports only, both imports and exports or neither invoiced in CNY in the previous quarter.
Rows correspond to invoicing patterns in Q3 and conditional probabilities in each row add up to 100%. The sample is restricted to firms that exported and

imported in both quarters and used a single currency of invoicing for a combination of product group and country.
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Figure Al: Shares of HS6 product lines subject to sanctions, by type of
product
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Note: The figure shows the shares of HS6 product lines covering dual-use goods, industrial goods
and luxury goods where EU sanctions apply at least partially versus non-sanctioned goods.

Figure A2: Russia’s imports: Transaction-level data and aggregate statistics
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-Reported to UN COMTRADE by Russia
—— Aggregated from transaction-level data

—— Exports to Russia reported to UN COMTRADE by other countries

Note: Transaction-level data are aggregated bottom-up from customs dataset. As import figures

include the costs of insurance and freight, and export figure do not, the latter tend to be lower
than the former.
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Figure A3: Top 20 trading partners by increase in share of CNY between 2021
and 2023
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Note: Based on volume of transactions, restricted to the economies with trade invoiced in CNY
of at least US$ 1 million equivalent in 2023.

Figure A4: Shares of vehicle currencies in Russia’s imports using vehicle
currencies
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Figure A5: Share of currencies of invoicing: Strategic complementarity
channel
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Note: The shares are calculated by month, by trade volume. High (low) USD exposure refers
to the top (bottom) tercile of products by the share of Russia’s imports in 2021 coming from
sanctioning economies and invoiced in USD.

Figure A6: Share of firms that have exports and / or imports invoiced in
CNY, by quarter
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Note: The figure shows the shares of firms that only have imports invoiced in CNY in a given
quarter, only exports invoiced in CNY, both imports and exports invoiced in CNY, or neither,
in the total number of firms that operated in that quarter.Based on 34,117 firms that have both
imports and exports recorded.
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B Decomposing changes in the currency shares of invoicing

Total change in the share of invoicing for each currency j (for instance, the US dollar), is given
by expression 8, where ¢t = 0 denotes the initial period, ¢t = 1 denotes the final period; ¢ denotes
economies, w; denotes the share of partner economy i in Russia’s imports (>, w! = 1) and sgj
denotes shares of invoicing observed for trade with each economy in each period.

Aj = Z wilsilj - Z wzosgj (8)
i i

This expression can be first decomposed decomposed into two components.

Aj= Z [w} —wf]s); + Z [s1; — sijlw; 9)

7

Changes in the country composition of imports. This first term on the right-hand side of the
equation holds the country patterns of invoicing constant (as of the base period) and captures
how much the changes in the country composition of Russia’s imports have contributed to the
changes in the currency shares of invoicing. Our analysis focuses on economies that traded
with Russia both before sanctions and after sanctions, as the contribution of entry and exit of
trading partners (that is, economies that exported to Russia only before sanctions or only after
sanctions) is empirically negligible.

Changes in the country-specific invoicing patterns. The second term captures how much of the
change in the share of invoicing of currency j is due to changes in the patterns of invoicing in
trade with individual trading partners, holding the import share of individual countries
constant at levels observed in period 1. It can be further decomposed into three components
shown below: (10), (11) and (12).

D _wi Y Isip; — siylwiy (10)
i 7

Changes in invoicing within firms and countries. For each partner economy, the analysis
focuses on the market shares of importing firms (indexed f) that operated in both the base
period and the final period (wj, where 37, w{; = 1 for each i and t). The calculation then
looks at changes in the shares of currencies of invoicing experienced by each firm, weighed by
the shares of those firms in imports from a given economy in the final period. The estimates
for each partner economy are, in turn, weighed by country shares of trade in the final period.

ZwilZ[wilf _wz(‘)f]sgfj (11)
i f

Changes in market shares of firms in trade with each partner economy. The calculation is
similar to the above except invoicing shares experienced by each firm are held constant and
changes in market shares of import within each country are used to calculate the contribution
at the level of each trading partner. These are, in turn, weighed by country shares of trade in
the final period.
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Z wil[[szlj - Z Szlfjwilf] - [S?j - Z S?fjw?f“ (12)
i f f

Entry and exit of firms into the business of trading with a particular country. This expression
represents the difference between two discrepancy terms weighed by country shares of trade in
the final period. The first discrepancy terms is the difference between a currency share of
invoicing observed for a given country in the final period and the same share derived by
summing up invoicing shares of firms that also traded in the base period. Without entry of
firms, this term becomes zero. The second term is the same difference calculated for the base
period. By definition, it is nil without exit of firms.
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