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1 Introduction

International tradeis disproportionately denominated in US dollars (Gopinath and Stein (2020), Bozet
al. (2022)), contributingto the demand for US dollarsand the dollar’s exorbitant privilege, thatis, low
interest paid on USliabilities compared with returnon US dollar assets (Gourinchasetal. (2010)). The
prevalence of USdollarusein trade between third countriesreflectsto a large extent the size ofthe US
marketand firms’ efforts to keep their pricesin line with those of competitors as well as input suppliers
and takeintoconsideration exchange rate risksand the dominantrole of the USdollar 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)). Forthese reasons, the rising importance of Chinaand other
emerging markets as trading partners and the declining share of the USin global trade maynot by
themselveslead to the decline in the US dollar share ofinvoicing (Georgiadiset al. (2021), Mukhin

(2022)).

The dominance of the US dollar makesinternational sanctions more effective, as firmsengagedin
international trade overwhelmingly require paymentsto be cleared through the US banking system. At
the sametime, the use of economicsanctions, which isbecomingincreasingly widespread (Felbermayr
et al. (2020)), mayovertimereduce attractiveness of the US dollar as a vehicle currency and henceits
dominance (see, forinstance, Bianchi and Sosa-Padilla (2023)). Empirical evidence on such shiftsis

scarce, in part dueto limited application of economic sanctionsin the past.

This studyshedslight on the impact of trade sanctions on the choice of currencies used to denominate
internationaltrade transactions. Our analysisfocuses 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.

Comprehensive economic sanctionsimposed on Russiaby the EU and other Western economiesin
response to the war on Ukraine present a unique case for studying the changes inthe choice of invoicing
currency. This episode standsoutin terms of its size, comprehensive nature and the size of the targeted
economy (see Chupilkin etal. (2023)). Russia’s GDP at market exchange rates in 2021 amounted to
USS$1.8 trillion making Russia 11t ]argest economyinthe world. Sanction packagesimposed restrictions
on exportsofvarious goodsto Russiaas well as on certainimports from Russia. Theylimited financial
services that could be provided to Russian entities and discontinued access of some major Russian
banks to SWIFT, the dominant system for cross-border payments. A major partofassets ofthe
Russian Central Bankwere frozen, and sanctions further covered transactions with more than 1,200
individual entities. In response, the BRICS economies (Brazil, China, India, Russiaand South Africa)

announced theirintention to develop an alternative cross-border payments system, BRICS pay.



Our analysis exploitstransaction-level dataon Russia’simportsbetween January 2016 and December
2022, coveringthe period before and after the start of the sanctionsregime. Eachrecord incudes the
value of goods and information about their quantity or weight, product descriptionandits HS code,
importing firm (identified by a unique number), name of the exporting firm, country of origin of goods,

currency ofinvoicingand the date of customs clearance.

Some remarkable shifts are already visible in summary statistics. Priorto March 2022, upto80 percent
of Russia’s importshadbeeninvoiced in US dollars (USD) or euros (EUR). Most of these imports were
coming from third countries. The sharesoftrade denominated in various currencieshadbeen fairly
stable overtime. After Russia’sfull-scale invasion of Ukraine in February 2022 and the imposition of
economic sanctions by the EU, US and a number of other advanced economies, Russian importsbecame
increasingly invoiced in yuan (CNY). By the end of 2022, invoices in yuan accounted for 20 percent of
Russia’simports, up from 3 percent a year earlier, while the share of the US dollar and the euro

declinedto 67 percent.

Only partofthisshiftreflectsa drop in exports from the sanctioning economies and the rise of Russia’s
trade with Chinaand other neutral partners (see Chupilkinetal. (2023), Steinbach (2023)). Yuan
invoices accounted for 63 percent of imports from Chinaby end-2022, up from 23 percent a year earlier,
havingdisplaced primarilythe US dollar aswell as the Russianrouble (RUB) as the currency of choice.
Intrade with third countries (i.e.,other thanthose usingthe US dollar or the euro as producer
currency), theshare of yuanwentup from less than 1 percent before February 2022 tomorethan 5

percent bythe end of the year.

Oureconometric analysis focuseson the share of Russia’simports from a given country, invoiced in a
givencurrencyin a given month and follows a difference-in-difference approach comparing (i) Russia’s
importsbefore versus after the imposition of economicsanctions; (ii) Russia’strade with sanctioning
economies versus other economies, referred to in the paper as “neutral” economies. In someexercises,
we further focus on specific groups of neutral economies, for example, those withswap lineswiththe
People’s Bank of China. We controlfor exporter fixed effects to account for prevailing invoicing
patternsin bilateral trade and for month fixed effectsthat capture factors affectingall Russia’strade

(including the impact of the invasion and sanctionsin general).

Ourinterestin theimpact ofhaving anactive currency swap line with the People’s Bank of China
(PBOC) stems from the fact that such swap lines make it easier for an exporterto use yuanreceived
from, say, a Russianimporter (see Bahaj and Reis (2020)). We showthattheuseof yuan asa vehicle
currencyincreased by an extra 4 percentage points, on average, fortrading partnersthathave an active

currency swap line with the PBOC, such as Mongolia or Tajikistan. This effectis found only forthird



countries that did notimpose economicsanctionson Russia. The data also showthat the use of
currenciesof other “neutral” exporters, such asthe Turkish Lira and Indian rupee, hasalso increased,

albeithas remained much morelimited overall.

An event-study analysis showsno differential trendsin the use of producer currency or US dollarin
individual countries’trade with Russia before March 2022, including China’s trade. This givesus
confidence thatthe patterns captured by our analysis haveindeed been precipitated by the warand the

subsequent sanctions.

We extend the analysisto followa triple-differenced approach, which adds a further comparison
betweentradein product whose exportsfrom the EU/UKare subject to sanctions versus other
products. Thoseregressions are saturated with interacted fixed effects (country-by-month;
product-by-month and country-by-product). The results suggest that the share of CNY invoicing
increased differentially more fortradein goodsunder EU sanctions. Forinstance, forinternationally
sanctioned dual-use and industrial-capacity goods the yuan sharesincreased by an extra 6-8 percentage

points, compared with non-sanctioned goods and trends observed for othertrading partners.

Inthe final part of the analysis, we zoom in on importing firmsoperatingin Russia. We show a sharp
increasein the number of firms dealing with CNY invoicesand a drop in the numbers of importers
dealing with USD and EUR invoices. The consolidation of business dealing with USD/EUR payments
likely reflects the rising fixed costs of clearing such payments under sanctions. When it comesto rouble
invoicing, we document a high turnover of firms: more firms started working with rouble invoicing even

as the share of rouble invoicing declined, while many firmshave exited the business of rouble invoicing.

Ourpaper contributesto several strandsof the economic literature. First,we contributeto the
literature on the choice of invoicing currency (Goldbergand Tille (2008), Gopinathet al. (2010)) by
showinghowtrade sanctions may fundamentally affect this choice. We complement evidence in Berthou
(2023) by lookingat vehicle currencies other than the US dollar. We alsocontributeto the growing
literature on factors supporting therise of international currencies, and in particular China’s, by
documentingtheinterplay between policiesto promote internationalisation of yuanthrough the use of
currency swap lines and an exogenousshock to trade flows arising from Russia’s full-scale invasion of

Ukraine (Clayton etal. (2022)), Bahajand Reis (2020)).

We contribute to theliterature on the effectiveness of economic sanctions (for instance, Crozet and Hinz
(2020), Tyazhelnikovet al. (2023)) by showing that the effectiveness of sanctions is attenuated, among
otherthings, bythe endogenous choice of currency of invoicing ofimports and exports, which

diminishes the ability of sanctioning economies to monitor and restrict trade in sanctioned goods. This

switchingreinforces and s, in turn, reinforced by diversion of trade toneutral trading partners (Yang et



al. (2009), Chupilkin et al. (2023), Babina et al. (2023)), rerouting of trade and financial flows from the
sanctioning economies via third jurisdictions ( Efing et al. (2023), Besede s et al. (2017), Chupilkinetal.

(2023), Crozet etal. (2021)) and misclassification of goods at customs (Chupilkin et al. (2023)).

The rest of the paperis structured as follows. Section 2 setsthe stage by outlining the economic
sanctionsimposed on Russiain 2022, presenting the data sources and describing the broad patterns
found in the data. Section 3lays out our empirical approach, while Section 4 presents the results and

discussestheirimplications. The last section concludes.

2 Setting and Data

2.1 Sanctionson the Russianeconomy: An overview

Priorto Russia’s full-scale invasion of Ukraine in February 2022, a narrowset of sanction was already in
place, predominantly targeting specificcompanies and individuals. Those earlier sanctions were
introduced in response to the annexation of Crimeain 2014 and thearmed conflictin Eastern Ukraine
that startedin the same year. In response, Russiaintroduced a number of trade restrictions, notably a
ban onimport of various food products from the EU,the USand the UK (see Peeva (2019) foran
overview). Those sanctions and counter-sanctions resulted in a broad-based reduction in Russia’s trade
with the sanctioning countries (Crozetand Hinz (2020)), an increasein prices of the affected goods
(Hinz and Monastyrenko (2022)), weaker performance of sanctioned companies (Ahnand Ludema

(2020)) and possibly an increased popular support for the government (Peeva (2019)).

The EU expanded its sanctions first on 23 February 2023 and thenin subsequent ten waves, with most
export restrictionbeing putin place already by 15 March 2022 whenluxury goods were added (aspart
of the fourth package)to technology-related and dual-use goods. Overall, export prohibitionshave
covered arms, advanced and dual-use technology, quantum computing, advanced semiconductors,
sensitive machinery, transportation and chemicals, goods for usein the oil industry and maritime
navigation and goods seento enhance Russia’s industrial production capacity aswell asluxury products

(see Chupilkin etal. (2023)).

In additionto exports, sanctionshave alsoapplied to investments in a number of sectors; use of public
funds; imports from Russia of certain goodssuch ascoal, iron and steel, and wood; aviation, Russian
freight operators; and restrictions on financial servicesincluding transactions with Russia’s Central
Bank. As aresult, part of foreign assets (reserves) of the Bank of Russiawere 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 Russianbanks, including state-owned
ones, wererestricted (and some banks were effectively disconnected from SWIFT, an international
messaging system for clearing payments). Atthe sametime, transactionswith other banks,including
some major subsidiaries of international banking groupsin Russia as well as certain state-owned banks
remained outside the scope of sanctions (see Drott etal. (2023) 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).

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, asfaras dual-use technology and industrial goods are concerned) aswell as some form of
financial-sector sanctions. Overall, our analysisincludes 45 sanctioning trading partners (see Annex
Table A1foralist). At thesame time, China, Turkiye,Indiaand the UAE areamong Russia’smain

tradingpartnersthatdid not impose economic sanctions on Russia.

2.2 Data onimports

Ouranalysis draws on transaction-level dataset of import and export transactions going through
Russia’scustoms. In 2022, it contains more than 12 million import records associated with more than
74,000 unique importing firms. Over the years, the data tracks closely Russia’s aggregate international
trade, whetherreported by Russiaorby its trading partners via UN Comtrade, both on theimportside
and on the exportside (see Figure 1). Similar datasets were used, forinstance, by Korovkinand
Makarin (2023) to analyze Ukraine-Russiatrade after 2014 and by Babinaet al. (2023) tolook at

exportsofoil products from Russiain 2022-23.

Each importrecord hasinformation on the product (using the Harmonized System of classification,
HS), its value, quantity or weight of good, the sending (exporting) country, the trading company acting
asaseller (anditslocation), therecipient of goodsin Russiaas well as the currency of invoicing. The
dataset only systematically covers transactions with counterparts outsidethe Eurasian Economic Union
— a customs-free bloc comprising Armenia, Belarus, Kazakhstan, the Kyrgyz Republic and Russia (see

Isakova etal. (2016) for a discussion of the union).

In the analysisof currencies ofinvoicing, trading partners are defined by thelocation of trading
company, as thislocation seems mostrelevant for the choice of currency ofinvoicing. Where trading
country isnotavailable, itis imputed using information about the sending country (from which goods

are dispatched). In around 40 percent of cases, tradersare located in the country of origin of goods.



However, Hong Kongand Switzerland are more common as a location of a trading company thana
locationoforigin. Table 1 summarizes descriptive statistics for Russia’simportsaggregatedto a

partner-monthlevel.

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 etal. (2023)). 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 focuson the 6-digitlevel of disaggregation, the
highestlevel atwhich HS codes used by different countriesare fully aligned.

In some cases, sanctions cover HS6 codesonly partially. For example, exports of luxury” sports
equipment or clothing with pricesin excessofa certain threshold (typically e300) are subject to
sanctions, while cheaperitemsbelongingto the same product code maynotbe subject to restrictions.
Numerous other exemptions may apply, forinstance, in relation to goods required by Russia to fulfil its
contractual obligations with respect to deliveries of gas and oil to Europe or on healthand
environmental grounds. For each productline we record the date when sanctions enter into force, with
the respective HS6 product line considered to be subject to sanctions starting from the following month

(for instance, April 2022 for sanctionsadopted in mid-March 2022).

The 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), enginesand 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. As in Chupilkinetal.
(2023), we distinguish between three major groups of sanction products: (i) luxury goods, (ii) goods

critical forindustrial capacity and (iii) dual-use and military technology goods.

2.3 Firstlook atthe data: Broad patterns

When lookingat the currency of invoicing, we distinguish between contractsinvoiced in thelocal
currency of theimporter (inour case, the Russian Rouble, RUB), producer currencies (the currencies of
exporters) and vehicle currencies (i.e., currencies not used as domestic currencies by either the exporter
or the importer). Amongvehicle currencies, we focuson the US dollar and the euro (historically
accounting forthe bulk of Russia’s trade and global trade) aswell as CNY, the currencythathasbeen

gaining share of central banks’international reserves over the past two decades (Arslanalp et al. (2022)).

Priorto Russia’s full-scale invasion of Ukraine in February 2022, the shares of Russia’simportsinvoiced

in each major currency were fairly stable (see Figure 2, right panel). After March 2022, the share of



Chineseyuan (CNY) in importsstarted rising, up from around 3 percent of total before the warto
around 20 percent by the end of 2022. Thistrend is similar whether calculated by volume of trade orby
number of transactionsinvoiced in each currency. The increased use of CNY was mostly at the expense
of the euro and the Russianrouble, while the share of US dollar has been broadly constant by value.
Although these trends are more pronounced whenlooking at the shares of trade by currency, they are
mirrored in trends in terms of volumes of trade invoiced in a given currency as well. In particular,
volumesoftrade denominated in CNY as producer and vehicle currencyrose (see Figure 2, topleft

panel).

The rise of CNY was mostnotable in payments for goods coming from China, where yuan overtook the
USdollarin the second half of 2022. However, CNY also started beingused for settling trades with
third countries, such as Mongolia (where the share of CNY rose to 18 percent from nil in 2021), Taipei
China, the Philippines, Malaysia, the UAE, Thailand, Japan, Tajikistan and Singapore (see Annex
Figure A1). Asmallpercentage of tradeswith the EU, US and UK (1-2 percentbyvolume or by

number of transactions) alsostarted using CNY as a vehicle currency.

This trend is also observed for Russia’s exports, albeitto a lesser extent given the dominance of oil, gas,
coal and other commoditiestypicallytradedin USdollarsin Russia’sexport mix. Trading partners
payingfor Russia’sexportsin CNY are geographically more diverse, with top emerging users including
Costa Rica, ElSalvador, Cote d’Ivoire, Thailand, the UAE, Cameroon, Colombia and Nicaragua.
Among the top users of CNY, all economies except Guatemala, El Salvador and the Philippineshad

currency swaplines in place with the PBOC (see Annex Table A2).

We alsoobserve anincreased use of producer currencies in Russia’s imports from major neutral trading
partners,including India, Turkiye and the UAE. The amounts are considerably more modest than in
the case of CNY, bothin absolute terms and in relative terms (amounting to 5-15 percent of bilateral

trade,seeFigure 3) and those currenciesare rarely, if at all, used asvehicle currencies.

Inthe case of China,therapidrise in importsinvoiced in CNY coupled with stable importsinvoiced in
USD resultedin CNY displacingthe US dollarin terms of the trade share (see Annex Figure A5, top
panels). In the case ofimports from Indiaand Turkiye, trade denominated in all currenciesincreased
rapidlyoverthecourse of 2022, withtherupee and the Turkish lira claiming market share primarily

from the US dollar (see Annex Figure A5, middle and bottom panels).



3 Empirical specifications

3.1 Currencyofinvoicing

We examine the determinants of the share of transactions invoiced in local currency, producer currency
as well as major currencies used as vehicle currencies (USD, EUR, CNY) indexed j in each month t for

each trading partner i. The difference-in-difference specification takesthe following form:

X
Currencyj: =  pyPost: x Groupw + ouj + oy + G (1)
k

We distinguish between the pre-war period and the post-war period (from March 2022 onwards). We
also distinguish between several groups of trading partners, indexed k: for example, the sanctioning
countries, neutral countries that condemned the invasion of Ukraine at the UN vote; neutral countries
that did notcondemntheinvasionatthe UN (included individually); producer currency economies and

SO on.

Ninety-six countries voted alongside the 45 sanctioning economiesin favour of a UN resolution
condemning Russia’sinvasion of Ukraine (resolution ES 11/1 of 2 March 2022). These economies

represent the baseline group for various comparisons (see Annex Table A1, middle section).

In addition to China, 34 other countries abstained, including South Africa and Uzbekistan. Nicaragua,
North Korea and Syriajoined Belarus and Russiain voting against the resolution. A further12
countries did notvote (for example, Azerbaijan and Iran, see Annex Table A1, right section). Those
economies (typically more strongly geo-politically aligned with Russia thanwith the US orthe EU) are
aggregated in a “non-condemning” group. The same frameworkcanbe used tolook at further grouping
of trading partners, forinstance, economies that have established currency swap lineswith China and

those thathave not.

The specification includes country fixed effects (alpha;) accounting for the typical use of various
currenciesin bilateral trade with Russia). The month fixed effects (alphay) further capture shifts in the
use of currencies over time, including the overall shift towards the use of CNY after the invasion, but

not differential increasesin the bilateral use of, say, CNY or USD.

A similar analysis isalso performed with the dependent variable defined as the logarithm of the volume

of bilateral tradein a given monthinvoicedin a given currency. Where trade diversion following



imposition of sanctions is strong, the volume of trade denominated in a given currency may increase
even astheshare ofthatcurrency in tradein questiondeclines (or vice versa). The extensive margin of

trade invoiced in a given currencyis further explored in the robustness checks.

4 Results

4.1 Producerand local currency

The results for the share and the volume of trade invoiced in producer orlocal currency are presented in
Table 2, in columns 1-2 and 3-4, respectively. In the case of Russian imports from China, the use of
producer currency (CNY)increased by an extra 29 percentage pointsaftertheinvasion (relative to
pre-invasion trade and to trade with other economies). This effect is statistically significant at the 1
percent level. In terms of trade volumes, the effectis muchlargerastheincreasein the share of CNY is

furtheramplified bytherisein China-Russiatrade (see Figure 5).

Statistically significant differential increases in the use of producer currencies are observed for selected
otherneutralpartnersincluding India and the UAE (as well as for volumes of imports from Turkiye).
Such increasesare not systematically observed, however, for countries that did not condemn the

invasion of Ukraine at the UN. Notwithstanding geopolitical alignment, for many of those economies

currency convertibility and the ability to clear cross-border payments maybelimiting factors.

The use of the euro or USdollarin trade with the USand the euroarea, respectively, is in line with the
previous trends, with no differential patternsin termsof shares ofthe US dollar orthe euro used as

producer currencies.!

Moving on to columns 3 and 4, thereis someindicationthat the use oflocal currency (the rouble)
becamelesscommon after theinvasion, whichis consistent with Figure 2. However, thiswas notthe
case forthe neighbouringeconomiesin Central Asia and the Caucasus (CCA)as well as Belarusand
Moldova, all with traditionally stronger economiclinks with Russia. These countriesseemto have

increased invoicing in RUB.

4.2 Major vehicle currencies

Table 3 further summarizesthe results formajor currenciestraditionally used as vehicle currencies,

such as USD and EUR. (Vehicle currenciesotherthan USD, EUR and CNY accounted forless than 0.5

1USD and EUR will also be producer currencies for a handful of other economies where they are legal tender, such as
Ecuador or Montenegro.
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percent of third-country trade with Russia).

The share of the USD-denominated imports from Chinadropped by around 30 percentage points more
than could be otherwise expected in the post-invasion period (see Table 3 Columns 1 and 2). The USD
share also dropped by an extra 7-17 percentage pointsin trade with other neutraleconomies. Allthese
effects are statistically significant atthe 5 percent (or higher) level. At the same time, the volume of
Russia’simports from neutral economies hasincreased significantly owing to diversion of tradein
sanctioned goods. As a result, the overall share ofthe US dollarin Russia’s trade remained broadly

constant in 2022 (see Figure 2).

The share of the EUR-denominated importsincreased by an additional 6-8 percentage points in trade
with a number of neutral economies. These exclude China butinclude the neighbouring economies in
Central Asia and the Caucasus, India, Turkiye, the UAE and, more generally, neutral economies that

did not condemn the invasion of Ukraine at the UN. In many of these cases, the euro displaced the use

of the rouble, andin someinstancesit alsogained market share from the US dollar.

4.3 Event study analysis

Oursetting lendsitself well to an event-study analysis given the mostly-unanticipated nature of the war
and the clear-cut timing of the introduction of the sanctions. The underlying econometric specifications
are similarto those considered earlier, except for an additional battery of interaction termsbetween the
groups of countriesand theindicator variables for each month before and after the introduction of

sanctions (see Equation 2). January 2022 serves asthebase (omitted) period.

XX
Currencyy: = PiMonth; * Group; + a5 + aij + € (2)
t i

While monthlytradeis volatile,a number of distinctive patterns emerge from this analysis (see Figure
4). Up until February 2022, there had beenno differential trendsin the use of CNY and USD in
Russia’simports from Chinarelative to Russia’simports from other countries. The share of CNY has
beenincreasing very slowly, if at all, with no cleartrend for the US dollar. However, between March
and December 2022, the estimated excess” share of CNY started rising steadily from month tomonth,
as payment systems and mechanisms were being set up. This gradualincrease in the use of CNY is
mirrored by an equally gradual and significant declinein the share of USdollarin China-Russiatrade

relative to what could be expected based on broad import patterns. The next subsection further zooms
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in on the use of CNY as a vehicle currencyin Russia’s imports.

4.4 CNY as a vehicle currency

Priorto 2022, the use of CNY as a vehicle currencyin Russia’s imports was uncommon (see Figure 2).
Overthe course of 2022, the share of CNY-denominated imports with third countriesincreased from 0.7

percent in January to 5.3 percentin December (see Annex Figure A2).

Motivated by the earlier observationthatthetop usersof CNY tend to have swap lineswiththe
People’s Bank of China, we furtherinvestigate this issue in a difference-in-difference setting. Indeed,
Bahaj and Reis (2020) argue that swap lines canbe instrumental to jump-starting an international
currency. Swap linesmakeit easier for an exporterin a third countryto use yuansreceived from, say, a
Russianimporter. Weupdate a list of swap lines in Bahajand Reis (2020) usinginformation from the

People’s Bank of China (PBOC) website (see Annex Table A2 fora list).

In the empirical analysis, we distinguish between China, economies with a swaplinewith PBOC, and
economies without a swap line. Among economies with a swap line, we further distinguish between those
that imposed trade sanctions on Russia (a total of 31 economies including those with accessto the ECB
swap linein theirhome currency) and neutral economies with a swapline (a total of 25 jurisdictions).
The specificationsinclude a set of respective indicator variables as well as theirinteractionswith the
sanctions period (March 2022 onwards). Although the establishment of swaplinesis notrandom asfar

as China’s trade patterns are concerned, it is arguably unrelated to Russia’s trade with third cou ntries.

The resultsare summarized in Table 4. After the invasion, the share of Russia’s CNY-denominated
importsfrom economies with a CNY swap line was around 1.8 percentage pointshigherthan could
otherwisebe expected (Column 1). Noimpactofhavinga swapline is visible priorto the invasion. In
part, thismayreflectthe factthatthiseffectis identified only based on a relatively small subset of
economies where a swap line was introduced after 2016 (for almost four fifth of economies, pre-existing

swap linesare subsumed in the country fixed effect).

In column 3, we distinguish between countries participating in sanctions versus other countries (see
Annex Table A2). Theeffectofa swaplineon the currency of invoicing in the post-sanction trade with
Russia is only observed for economies that did not impose trade sanctionsthemselves. Forthese
economies, the effectis larger, at 4.3 percentage points (Column 3). For the sanctioning economies, the
correspondingeffectis a fairly precisely estimated zero (thiseffect is defined by the sum of coefficients
on the interactiontermbetweenthe swapline and the post-war period and the triple interaction term

which also includesa dummy for the sanctioningeconomies).
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The results are thus consistent with aninterplay of the sanctions regime and the existence of CNY swap

lines nudging exporters towards contractsinvoiced in CNY.

The combined effect of PBOCswaplinesand trade sanctionscan also be traced in an event study
format (see Figure A6, noting that theleft panel (sanctioning economies) and the right panel (neutral

economies)are on differentscales).

4.5 Tradeinsanctionedgoods

Althoughthe share of CNY-denominated importsin Russia’stotal importshasincreased for goodsnot
under EU sanctions, theincrease appears to belargerin the case of sanctioned goods (see Figure 5
focusingon China to Russia trade and distinguishing between four types of trade, depending on the use

of CNY or other currency of invoicingand whether the goods were on the EU sanctions list ornot).

We furtherinvestigate if the share of CNY-denominated imports increased fasterin the case of tradein
sanctioned goods using a triple-difference framework (see Equation 3). The dependent variable is the
share oftradein a given month coming from a given exporterin a given HS6 productline p
denominatedin producer currency. Theregressionis saturated with product-by-month,
product-by-country and country-by-month fixed effects. The coefficient of interest is that on the
interaction term between China as exporter (China;) and a dummy variable capturingapplication of
EU sanctions to a particular product group p starting from the month following the adoption of the
respective EUpackage (Sanction,:). This variable capturesdifferential patternsin the use of currency
of invoicing in China’s exports to Russiafor sanctioned goods, over and above anyincreasesin the

share of CNY-denominated transactionsin China-Russiatradein general.

currencyi, = BSanctiony: * China; + au + ap + aip + it (3)

The resultsare summarized in Table 5. Theypointto a significantly higherincrease in the share of
CNY invoicingfor productlinesthat fallunder EU sanctions. The differential is particularly high for
industrial goods and dual-use technology goods, of an order of 7-8 percentage points, statistically
significantat the one percentlevel. These higher shares are matched bythe correspondinglarge
increasesin the volumesoftrade denominated in CNY. In contrast, luxury goods areless likelytobe

tradedin CNY than other goods.
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4.6 Entry of firms

We furtherlook at individual firmsthatact asimporters. Around 80 percent ofimportersdeal with
invoices ina single currency only, while a small minority deal with four currencies or more (see Annex

Figure A4).

Historically, the numbers of firms dealing with invoicesin a given currencyin a given month (USD,
EUR, CNY or RUB) havebeenfairly stable over time (see Figure 6). However, after the introduction of
sanctions, the number of firms dealing withinvoicingin CNY started increasing rapidly, whilethe
numbersdealing with USD and EURdecdined. Many of these firmswere newly established (see Annex
Figure A3). In fact, theentryrate among firms dealing with invoicing in CNY hasfar exceeded the

entry rate forimportersdealing with other currencies.

When it comes to rouble invoicing, we document a high turnover of firms: more firms started working
with rouble invoicing even as the share of rouble invoicing declined. while many firms have exited the

business of rouble invoicing.

4.7 Discussion

Overall, the analysis suggeststhat the imposition of trade sanctions on Russia was followed notonly by
rapid changes in the geography of trade flows (asdocumented, forinstance, in Chupilkin etal. (2023),
Steinbach (2023))but also by significant changesin the currency ofinvoicing. In broad terms, theuse
of USdollaras a (dominant) vehicle currencyin Russia’simports has declined, while the use of

producer currencies of neutral economies has become more widespread. Yuan hasbecome increasingly

used as a vehicle currency.

The increasesin the use of CNY were significantly more pronouncedin the case oftrade in industrial
goods and dual-use technology goods covered by the trade sanctions imposed on Russia by Western

economies and in the case of Russia’strading partners that have established swap lines with the PBOC.

The results are consistent with the use of trade sanctions gradually weakening the exorbitant privilege
enjoyed by the USdollar and leading to the fragmentation of international payment systems, with the

emergence of alternative global currencies such as CNY.
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4.8 Robustness checks

We conduct a number of robustness checks. First, we repeat the analysis of the choice of invoicing
currency and CNY swap lines, looking at the countries of origin of exports ratherthantrading
countries. This acts asa semi-placebo test: whether a country of origin has a swap line with China
should not matter for the analysis, except to the extent that countries of origin and trading countries
often coincide (inaround 40 percent of cases). The respective coefficients are indeed close to zero and

not statistically significant, as reported in Annex Table A3.

Throughout the analysis, the shares of each currency of invoicing were calculated using volumes of trade
in a given month. The results are similarifthe sharesare calculated by the number of transactions
using a given currency of invoicingin a givenmonth (see Table 5, Columns2 and 4, showingan
example for the triple-differenced analysis as well as Table 4 Columns 2 and 4 showing an example for
swap lineanalysisand Annex Table A4 looking atbilateral China-Russiatradein sanctioned and

non-sanctioned goods).

We alsolook at differential patternsin invoicing of sanctioned and non-sanctioned goodsin bilateral
monthlytradebetween Chinaand Russia in a difference-in-difference setting, mirroring the
triple-differenced exercise. We find thatthe share ofindustrial and dual-use goodsinvoiced in CNY
increased by an extra 6-8 percentage points afterthe invasion of Ukraine relative to what could be
expected otherwise. These estimates are qualitatively and quantitatively similar tothose obtained using

the triple-differenced framework (see Annex Table A4).

Baseline regressionslooking at the volume of trade invoiced in a given currency fail to pickup shiftson
the extensive margin: the use of new currencies of invoicing under the sanctions regime that were
previouslynot used in bilateraltrade. To accountforboth theintensive margin (increased use of a
currency) and the extensive margin, we use the inverse hyperbolic sine transformation of the values of

trade, log(x+ x2?+1) (see MacKinnon and Magee (1990)). The results are qualitatively similar.

5 Conclusions

Using transaction-level data on Russia’sinternational trade, we document a number of striking patterns
with respectto the choice of currency of invoicing in the aftermath of Russia’sinvasion of Ukrainein
2022. The share of Russia’s imports denominated in yuan increased by 17 percentage points. The use of
yuan as a vehicle currencyincreased by an extra 4 percentage points, on average, for trading partners

that havean activeyuanswapline. Thiseffect, however, is present only for third countriesthat did not
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impose economic sanctions on Russia. The increase in CNYinvoicing was more pronounced fortrade in
internationally sanctioned dual-use and industrial-capacity goods. And a number of Russianimporting
firms working with yuaninvoices hasincreased sharply, mirrored by a drop in numbers of firms dealing

with USDand EUR invoicing, reflecting the rising fixed costs of clearing such payments under sanctions.

The analysis coversa relatively small part of international trade —bilateral transactions of the 11th
largesteconomyin theworld. Atthe same time, by revealing rapid shiftsin the choice of currency of
invoicing in response to trade and financial sanctionsimposed on Russia, the paperinvites further

researchinto waysin which the use of majorinternational currencies respondsto sanctions.

It alsoillustrates a broader point: rising geopolitical tensionsin general, and the use of trade sanctions
in particular, mayreduce the attractiveness of the use of USdollar asa vehicle currency in
internationaltrade and facilitate the rise of newinternational currencies as well as greater use of
producer orimporter currency to settletrades. This,in turn, mightlead to a greater fragmentation of

global payment systems.
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Figure 1: Russia’s imports: Transaction-level data, Russia’s aggregate
statistics and mirror aggregate statistics
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Source: Authors’ calculations based on Russia customs data and UN Comtrade.

Note: Aggregate imports as reported in the transaction-level dataset and UN Comtrade. Mirror data
refers to exports to Russia as reported by trading partners excluding the members of the Eurasian
Economic Union. Transaction-level data are aggregated bottom-up from customs dataset.
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Figure 2: Share and volume of import transactions, by currency of invoicing
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Source: Authors’ calculations.
Note: Theshares and volumes are calculated by month, by number of transactions.

Figure 3: Share of selected producer currencies of invoicing in Russia’s
bilateral imports
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Source: Authors’ calculations.
Note: Theshares are calculated using bilateral imports in question, by month.

Figure 4: Event study estimates
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Note: The plots show regression coefficients on interaction terms between China dummy and dummy
variables for each month. Linearregressions of the share of Russia’s imports in bilateral trade in a given
month denominated in producer currency and in USD, respectively, on month and country fixed effects.
95 percent confidence intervals are based on standard errors clustered two-way.
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Figure 5: Russia’s imports from China, by type of goods and currency of
invoicing
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Figure 6: Number of importers dealing with invoicing in each currency
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Table 1: Descriptive statistics

Variables Mean Median St. dev. Min Max
Producer currency share, by volume 0.13 0.00 0.28 0.00 1.00
Local currency share, by volume 0.13 0.00 0.24 0.00 1.00
USD currency share, by volume 0.61 0.79 0.40 0.00 1.00
EUR currency share, by volume 0.24 0.05 0.33 0.00 1.00
CNY currency share, by volume 0.005 0.00 0.04 0.00 1.00
Producer currency share, by frequency 0.14 0.00 0.29 0.00 1.00
Local currency share, by frequency 0.12 0.00 0.23 0.00 1.00
USD currency share, by frequency 0.60 0.77 0.40 0.00 1.00
EUR currency share, by frequency 0.26 0.07 0.34 0.00 1.00
CNY currency share, by frequency 0.004 0.00 0.03 0.00 1.00
Producer currency trade volume, log 15.41 16.26 3.64 0.72 22,23
Local currency trade volume, log 15.56 15.98 2.99 -0.02 21.48
USD currency trade volume, log 14.91 15.45 3.32 0.86 21.94
EUR currency trade volume, log 14.77 14.84 3.19 0.59 21.76
CNY currency trade volume, log 12.95 12.52 2.87 -0.12 22.23

Source: Authors’ calculations based on customs data.

Note: Shares are calculated based on bilateral imports in a given month in a given currency of invoicing over the period Jan 2016-Dec 2022.

Table 2: Choice of currency of invoicing: Producer and local currency

1 2 3 4
Currency Producer currency Local currency
Dep. var.: Share or volume of trade Share Log trade Share Log trade
invoiced in a producer or local currency
Post-war x China 0.285*** 2.461%** -0.00451 0.450
(0.0134) (0.728) (0.00993) (0.271)
Post-war x India 0.0329%** 1.740%% -0.0221% -0.0506
(0.00986) (0.718) (0.0118) (0.275)
Post-war x UAE 0.0156** 4.637*** -0.0425%** 0.0252
(0.00782) (0.688) (0.00870) (0.213)
Post-war x Turkiye 0.00105 2.128%** 0.0160 1.043%**
(0.00447) (0.701) (0.00993) (0.260)
Post-war x CCA + Belarus + Moldova 0.00691 1.742 0.0714* 1.729%**
(0.00699) (1.262) (0.0423) (0.614)
Post-war x Not condemning 0.00175 1.372 -0.0104 1.041
(0.00429) (1.000) (0.0101) (0.672)
Post-war x Sanctioning -0.00697 -1.394%**
(0.0234) (0.363)
Post-war x USD producers -0.0233 0.999
(0.0453) (0.827)
Post-war x EUR producers 0.0440 0.277
(0.0296) (0.754)
Post-war x Other sanctioning 0.0179* -0.277
(0.00980) (0.823)
Observations 12,593 4,583 12,503 6,050
R? 0.925 0.890 0.741 0.864

Source: Authors’ calculations.

Note: Standard errors are clustered two-way on exporters and months. *, ** *** denote statistical significance at the 10%, 5% and 1% levels, respectively. All regressions
include month and country fixed effects. The dependent variable is the share of transactions (by volume) invoiced in producer currency (or local currency, RUB, as
stated) in all transa ctions in a given month with a given group of trading partners, or the logarithm of bilateral monthly trade denominated in a given currency. Other
sanctioning economies exclude EUR or USD producer currency economies included separately, asshown.
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Table 3: Choice of currency of invoicing: Vehicle currencies

1 2 3 4
Currency USD EUR
Dep. var.: Share or volume of trade Share Log trade Share Log trade
invoiced in a currency
Post-war x China -0.293%** 0.328%* 0.0280 0.514*
(0.0313) (0.140) (0.0200) (0.275)
Post-war x India -0.0609%** 0.323%* 0.0664%** 0.0138
(0.0209) (0.131) (0.0198) (0.276)
Post-war x UAE -0.0106 0.951%%* 0.0523** 0.0896
(0.0226) (0.123) (0.0216) (0.212)
Post-war x Turkiye -0.0777%* 0.959%** 0.0748%** 1.108%**
(0.0266) (0.134) (0.0218) (0.258)
Post-war x CCA + Belarus + Moldova -0.177%** 0.972%%* 0.0881** 1.794%%*
(0.0592) (0.326) (0.0360) (0.613)
Post-war x Not condemning -0.0667%* 0.298 0.0620% 1.106
(0.0313) (0.271) (0.0328) (0.674)
Post-war x USD producers -0.0227 0.301
(0.0483) (0.415)
Post-war x EUR producers 0.0651% -1.220%%*
(0.0368) (0.418)
Post-war x Other sanctioning -0.00805 -0.727%*%* -0.000353 -1.348%***
(0.0304) (0.238) (0.0284) (0.435)
Observations 12,593 11,698 12,593 6,050
R? 0.749 0.872 0.696 0.863

Source: Authors’ calculations.

Note: Standard errors are clustered two-way on exporters and months. *, ** *** denote statistical significance at the 10%, 5% and 1% levels, respectively. All regressions
include month and country fixed effects. The dependent variable is the shareof transactions (by volume, unless otherwise specified) invoiced in the specified currency
in all transactions in a given month with a given group of trading partners, or the logarithm of bilateral monthly trade deno minated in a specified currency. Other
sanctioning economies exclude EUR or USD producer currency economies included separately, as shown.

Table 4: Invoicingin CNY: The role of swap lines

1 2 3 4
Sample split Swap lines Swap lines and sanctioning vs neutral
Dep. var.: Share or volume of trade By volume By number By volume By number
invoiced in CNY
Swap line 0.0128 0.00937 0.0147 0.0105
(0.00929) (0.00614) (0.0108) (0.00678)
Post-war x Swap line 0.0176** 0.0160** 0.0434*** 0.0385***
(0.00673) (0.00687) (0.0152) (0.0145)
Post-war x Sanctioning 0.00262 0.00268
(0.00567) (0.00699)
Swap line x Sanctioning -0.0132 40.00901
(0.0109) (0.00706)
Post-war x Swap line x Sanctioning -0.0453%** -0.0398**
(0.0166) (0.0160)
Post-war x China 0.282%** 0.265%** 0.283%** 0.266%%*
(0.0178) (0.0172) (0.0220) (0.0191)
Observations 12,588 12,588 12,588 12,588
R2 0.465 0.439 0.476 0.452

Source: Authors’ calculations.

Note: Standard errors are clustered two-way on exporters and months. *, ** *** denote statistical significance at the 10%, 5% and 1% levels, respectively. All regressions
include month and country fixed effects. The dependent variable is the share of transactions, by volume (or the logarithm of the volume of bilateral monthly trade)
invoiced in CNY in a given month with a given group of trading partners. Sanctioning refers to 45 economies with sanctions on Russia, neutral are the rest.
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Table 5: Invoicingin CNY: The role of economic sanctions

1 2 3 4
Currency Sanctioned or not Sanctioned, by type
Dep. wvar.: Share of trade invoiced in producer By volume By number By volume By number
currency
Goods under sanctions x China 0.0292%** 0.0257%%*
(0.00601) (0.00570)
Luxury under sanctions x China -0.0559%** -0.0932%**
(0.00888) (0.00917)
Industrial under sanctions x China 0.0718*** 0.0803***
(0.0127) (0.0109)
Dual-use/military under sanctions x China 0.0630%** 0.0742%%*
(0.00694) (0.00599)
Observations 4,596,644 4,598,308 4,596,644 4,598,308
R? 0.833 0.861 0.833 0.861

Source: Authors’ calculations.

Note: Standard errors are clustered on product groups. *, **, *** denote statistical significance at the 10%, 5% and 1% levels, respectively. The dependent variable is
the share of transactions, by volume (or by number of transa ctions) in bilateral monthly trade in a certain product group invoiced in producer currency. All regressions
include exporter-by- month, exporter-by-product and product-by- month fixed effects. Goods under sanctions are those where EU sanction apply at least partially, from
the month following the adoption of the relevant package of EU sanctions. The three categories shown are mutually exclusive and cover all goods under EU sanctions.
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Table A1: Country groups based on sanctions and UN voting

Sanctioning Neutral Neutral
Condemned the invasion at the UN Did not condemn
Albania Afghanistan Mexico Abstained
Australia Andorra Micronesia Algeria
Austria Antigua and Barbuda Moldova Angola
Belgium Argentina Myanmar Armenia
Bulgaria Bahamas Nauru Bangladesh
Canada Bahrain Nepal Bolivia
Croatia Barbados Niger Burundi
Cyprus Belize Nigeria Central African Republic
Czech Republic Benin Oman China
Denmark Bhutan Palau Congo
Estonia Bosnia and Herzegovina Panama Cuba
Finland Botswana Papua New Guinea El Salvador
France Brunei Paraguay Equatorial Guinea
Germany Cambodia Peru India
Greece Cape Verde Philippines Iran
Hungary Chad Qatar Iraq
Iceland Chile Rwanda Kazakhstan
Ireland Colombia Saint Kitts and Nevis Kyrgyzstan
Ttaly Comoros Saint Lucia Laos
Japan Costa Rica Saint Vincent Madagascar
Latvia Coe d’Ivoire Samoa Mali
Liechtenstein Djibouti San Marino Mongolia
Lithuania Dominica S™a0 Tom’e and Pr’incipe Mozambique
Luxembourg Dominican Republic Saudi Arabia Namibia
Malta DR Congo Serbia Nicaragua
Monaco Ecuador Seychelles Pakistan
Montenegro Egypt Sierra Leone Senegal
Netherlands Fiji Solomon Islands South Africa
New Zealand Gambia Somalia South Sudan
North Macedonia Gabon Suriname Sri Lanka
Norway Georgia Thailand Sudan
Poland Ghana Timor-Leste Tajikistan
Portugal Grenada Tonga Tanzania
Romania Guatemala Trinidad and Tobago Uganda
Singapore Guyana Tunisia Vietnam
Slovakia Haiti Turkey Zimbabwe
Slovenia Honduras Tuvalu Absent
South Korea Indonesia United Arab Emirates Azerbaijan
Spain Israel Uruguay Burkina Faso
Sweden Jamaica Vanuatu Cameroon
Switzerland Jordan Yemen Ethiopia
Taipei China Kenya Zambia Eswatini
Ukraine Kiribati Guinea
United Kingdom Kuwait Guinea-Bissau
United States Lebanon Morocco
Lesotho Togo
Liberia Turkmenistan
Libya Uzbekistan
Malawi Venezuela
Malaysia Voted with Russia
Maldives Belarus
Marshall Islands Eritrea
Mauritania North Korea
Mauritius Syria

Source: Authors based on United Nations General Assembly Resolution ES-11/1 adopted on 2 March 2022 and sanctions lists.
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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 Kingdom 22.06.2013 350 Australia 22.03.2012 200
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 SAR  20.01.2009 200-500 Malaysia 08.02.2009 80-180
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 03.09.2015-03.09.2 018 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

Source: Authors based on Bahaj and Reis (2020) and People’s Bank of China.

Note: As of end-2022; amounts in CNY billion. 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.

Table A3: Swap lines and the currency of invoicing: Country of origin view (semi-

placebo)
1 2 3 4
Sample split Swap lines Swap lines and sanctioning vs neutral
Dep. wvar.: Share or volume of trade By volume By number By volume By number
invoiced in CNY
Swap line -0.00164 -0.000544 -0.00270 -0.00228
(0.00224) (0.00135) (0.00186) (0.00189)
Post-war x Swap line -0.00416 0.000447 0.00131 0.00830
(0.00604) (0.00695) (0.0102) (0.0128)
Post-war x Sanctioning -0.00141 0.00154
(0.00920) (0.00810)
Swap line x Sanctioning 0.00276 0.00578
(0.00695) (0.00383)
Post-war x Swap line x Sanctioning -0.00844 -0.0149
(0.0136) (0.0148)
Post-war x China 0.240%** 0.230%** 0.240%** 0.230%%%
(0.0125) (0.00703) (0.0147) (0.0101)
Observations 15,214 15,215 15,214 15,215
R? 0.205 0.196 0.205 0.196

Source: Authors’ calculations.

Note: Standard errors are clustered two-way on exporters and months. * ** *** denote statistical significance at the 10%, 5% and 1% levels, respectively. All regressions
include month and country fixed effects. The dependent variable is the share of transactions, by volume (or the logarithm of the volume of bilateral monthly trade)
invoiced in CNY in a given month with a given group of trading partners. Trading partners are defined by the record of the country of origin instead of the record of
trading firm in each transaction-level record.
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Table A4: Invoicing in CNY: Sanctioned vs other goods, bilateral view

1 2 3 4
Currency Sanctioned or not Sanctioned, by type
Dep. var.: Share of trade invoiced in By volume By number By volume By number
CNY
Goods under sanctions 0.0318%** 0.0283%**
(0.00592) (0.00556)
Luxury goods -0.0512%%* -0.0860***
(0.00890) (0.00903)
Industrial capacity 0.0669*** 0.0725*%*
(0.0122) (0.0107)
Dual-use and military technology 0.0624*** 0.0721%**
(0.00687) (0.00597)
Observations 240,753 240,798 240,753 240,798
R2 0.389 0.425 0.391 0.429

Source: Authors’ calculations.

Note: Standard errors are clustered on product groups. * **, *** denote statistical significance at the 10%, 5% and 1% levels, respectively. All regressionsinclude month
and HS6 fixed effects. Thedependent variableis the shareof transactions, by volume (or by number of transactions) invoiced in CNYin a given month for a given HS6
product line. Goods under sanctions goods are those where EU sanctions apply at least partially, from the month following the adoption of the relevant package of EU
sanctions. The three categories shown are mutually exclusive and cover all goods under EU sanctions.
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Figure A1: Top 20 trading partners where Russia’s imports were invoiced in
CNYin 2022

Top 20 countries by increase in share of invoicing Russian imports in CNY between 2021 and 2022

2022 2021
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Note: Countries with at least 1 mIn USD of imports Invoiced in CNY In 2022
Source: Authors’ calculations based on customs data.

Note: Based on volume of transactions, restricted to the economies with trade invoiced in CNY of at
least USS1 millionequivalentin 2022.
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Figure A2: Shares of vehicle currencies in Russia’s imports using vehicle
currencies
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Source: Authors’ calculations based on customs data.

Note: Based on volumeoftransactions, by month, excluding transactions where local currency or producer
currencyis used.

Figure A3: Number of new importers dealing with invoicing in each currency
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Source: Russia customs data and authors’ calculations.

Note: Importers areidentified by theiruniquetaxid. Anewfirm is onethathasnot conducted import
operations in the preceding 12 months.

31



than one currency

in more

oiced

th trade inv

1

Share ofimporters wi

Figure A4

100%

w0
]
2
o
>
Ey
=8
M b
= & 3 3 3
2 = o ) "
= " o 3 z g g g 3 z 8
QL = M_u o .
=" m = ..nM m ) w-das w-das w-das
= R 1) . Zz-ady 7z-1dy z-dy
= & ..hl m = Tz-AON TT-AoN TZ-noN
o 2 Tz-ung TZ-ung TZ-ung
ebzzot m o om Te-uey Tz-uer Tz-ver
= <+ Qe oz-gny oz-dny oz-8ny
HUNNON % 1m 0 0z-seN oz-seW 0z-JeN
B=Ec y 61-P0 610 6110
eroor 58 = — s i
= ST 8T 8T
TbTZ02 m m m 81-034 8194 81-034
e} mh m (1-das 1-das (1-das
cbozoz m w o LT3y L1y 1-ady
M o > 9t-roN 9T-roN gr-roN
e Ul [-unf [-uny
tozor S H = o i e,
G <5 § EEEESESEBES  EEEEEEEEEEE  EEEEEEEEEES
MUQHON m 1a. % m uq ‘$SN ‘eulyd woyy suodwi s eissny uq ‘$sn ‘e1puy wosysuodwi s erssny I.E ‘$sn ‘@AnjIn | woyy suodwi s eissny
S-RSRS
eT0z = X & B g
m—uwHDN .nﬂ.w w... w m g = zz-das Tz-das. = . 7z-das
N .m o b= e 221y Zz-ady
ThgTOT “m = W [ TZ-AoN Tz-AoN Te-noN
L.m .H I.M’ ) Tz-ung TZ-ung Te-ung
b, Q Tz-uef Te-uef Tz-uef
€bLT0¢ w ..hl .m .m oz-Bny oz-2ny oz-tny
= > oz-1ew oz-sen drsen
Tb£T0Z 52 £ m A i i
=} T-Aen 6T-Ae T-Aen
gbotor £ m o i o L i
o 8T-Inf 8T-Inf 8T
Th9TOT P m Mo © i S 8T-q34
m d n e L1-das L1-dag L1-dag
EEEREEEEE -
& ® R ® b T M & oA 20~ 13 = oo S stron
5w m 7 gr-ung gr-unf gr-uny
Saldualind Jo lagquwnu >D SIS m ﬂ mu oe S .. 2= SR el L
% 2= ugq ‘$sn “euly) woiy suoduwy s eissny a
o ©
g & %
M=
)
) £ = -
Q e u
= O ©n
58« o0
o o g
nZ .5 <

32

Note: Theshares and volumes are calculated by month, by number of transactions.

Source: Authors’ calculations.



Figure A6: Combined effect of PBOC swap lines and trade sanctions: Event
study estimates

Importsin CNY for sanctioning counires with China swap lines value share Imports in CNY for non-sanctioning countries with China swap lines value share
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Source: Authors’ calculations.

Note: 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 foreach
month. Linear regressions of the share of Russia’s imports in bilateral trade in a given month denominated
in CNY onmonth and country fixed effects. 95percent confidence intervals are based on standard errors
clustered two-way.
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