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Abstract

The Dominant Currency Paradigm is widely acknowledged, and it is well known
that the U.S. dollar (USD) plays a key role in Japan’s trade. We present new evi-
dence showing that small Japanese firms prefer invoicing exports in the Japanese
yen (JPY), while large Japanese firms—only the top 10 percent by firm size—tend
to invoice exports more often in USD than in JPY, based on Japan Customs export
declaration data. Using fixed-effect panel estimation and the most comprehensive
Japanese firm-level survey data, we demonstrate that intra-firm and arm’s-length
export transactions are invoiced differently. Specifically, parent companies in a mul-
tinational corporate group tend to invoice their exports to overseas subsidiaries in
USD to insulate them from exchange rate risk and to centralize the group-wide for-
eign exchange management through operational hedging that offsets USD-denomi-
nated import payments with export revenues within the group. Smaller firms with
fewer overseas subsidiaries are likely to continue opting for JPY-invoiced exports
because of their limited capacity for financial hedging.

JEL Classification F14 - F30 - F31

1 Introduction

Export firms strategically select the invoice currency and set prices and quanti-
ties for their exports to maximize expected profits and manage foreign exchange
risk. The choice of invoice currency is widely examined in the exchange rate pass-
through (ERPT) literature since it significantly influences ERPT, at least in the short
run (Gopinath et al. 2010)." The choice of invoice currency is also studied in the lit-
erature on international macroeconomics, especially when analyzing how exchange

! Yoshida et al. (2025) and Yoshimi et al. (2025) investigated the relationship between invoice currency
and ERPT in Japanese exports and imports, respectively, using Japanese customs data. In contrast, the
present study focuses on the factors that determine the choice of invoice currency.
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rate changes affect international trade and the international transmission mechanism
of macroeconomic policy (Obstfeld and Rogoff 2000; Devereux and Engel 2003).

Recent empirical studies, such as Boz et al. (2022), demonstrate that exporters are
more likely to choose a vehicle currency for export invoicing (i.e., vehicle currency
pricing: VCP) than their own currencies (i.e., producer’s currency pricing: PCP).
The U.S. dollar (USD) typically functions as a vehicle currency in global trade, a
phenomenon known as the “dominant currency paradigm” (Gopinath et al. 2020).

Japan is a well-known example of USD dominance in trade invoicing, since
the share of its own currency, the Japanese yen (JPY), in export invoicing is much
lower than that of other advanced countries (Ito and Kawai 2016; Ito et al. 2018).
As shown in Figure 1, approximately 50 percent or more of Japanese exports are
invoiced in USD, while JPY-invoiced exports account for 34—37 percent from 2014
to 2023. In the 1980s and 1990s, the Japanese government initiated numerous poli-
cies to promote the “internationalization of the yen” for trade invoicing (Fukuda and
Ji 1994; Kawai 1996; Sato 1999). However, Japan’s JPY invoicing (PCP) share has
long been lower than its USD invoicing share (Figure 1). Thus, the aggregated data
on invoice currency choice in Japanese exports indicate that, even though the gov-
ernment made efforts to liberalize financial transactions to facilitate JPY-invoiced
trade, Japanese export firms have rationally chosen USD invoicing rather than JPY
invoicing (Ito et al. 2018).

Unlike previous research, this paper highlights intriguing aspects of the USD’s
dominance in Japanese exports and offers three new contributions. First, we present
new evidence that most Japanese export firms invoice their exports in JPY. Using
detailed export and import declaration data from Japan Customs, which has recently
become available to researchers, we demonstrate that the majority of Japanese
export firms prefer invoicing in JPY over USD. Specifically, as shown in Sect. 2.2,
where firm size is measured by the percentile rank of firms’ export amounts, the
share of JPY-invoiced exports exceeds that of USD-invoiced exports up to the sec-
ond-highest decile, indicating that about 90 percent of Japanese firms prefer invoic-
ing in JPY. Only the top 10 percent of size-ranked firms more often choose USD-
invoiced exports than JPY-invoiced exports.

Second, in addition to the firm size, we demonstrate that intra-firm exports signif-
icantly decrease the share of JPY-invoiced exports. Previous studies, such as Chung
(2016) and Amiti et al. (2022), examined exporters’ invoice currency choices when
importing intermediate inputs from abroad. However, these studies did not directly
investigate how intra-firm trade affected the choice of invoice currency.” Ito et al.
(2012, 2013, 2018) collected firm-level information on invoice currency choices in
intra-firm trade and found that intra-firm exports significantly reduced JPY-invoiced
transactions with an opposite effect on USD-invoiced ones. Although these are
pioneering works, they used a limited number of observations obtained through
interviews and questionnaire surveys of Japanese firms. Yoshimi et al. (2024) used
the transaction-level data obtained from the Japan Customs export and import

2 Ylonen and Teivainen (2018) argued that firms’ pricing behavior depends on whether their trade is
intra-firm or arm’s-length. Kato (2019) empirically examined the effect of exchange rate changes on
intra-firm trade and arm’s-length trade.
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declaration data and distinguished intra-firm from arm’s-length Japanese automo-
bile exports to France. While Yoshimi et al. (2024) presented interesting findings
that intra-firm exports significantly decrease yen-invoiced exports to France, their
conclusions are limited to one industry’s exports to a single destination country and
only 17 Japanese export firms.

Unlike these studies, we used the most comprehensive survey data of Japanese
firms, the “Basic Survey of Japanese Business Structure and Activities” (BSJIBSA)
compiled by the Ministry of Economy, Trade and Industry (METT), Japan, to collect
the information on the intra-firm export share of Japanese firms. The BSIBSA is an
annual survey of all firms with establishments in the mining, industrial, commercial,
and other service industries with at least 50 employees and capital or investments
of at least 30 million JPY. In the 2020 survey, 36,294 firms were surveyed, with a
response rate of 81.5%. We collected information on 8,644 firms from the BSJBSA
that exported goods to foreign countries during the sample period from 2014 to
2019.% Using the Japan Customs export and import declaration data, we calculate
the share of invoice currency for exports by 8,644 firms by product and destination.
We then conduct panel estimation to examine whether the intra-firm export share
affects the share of JPY-invoiced exports. Our panel estimation demonstrates that
the larger the intra-firm export share, the smaller the Japanese firms’ JPY-invoiced
exports are. Our conclusion is robust after controlling for various fixed effects and
firm-size variables.

Third, we examine how operational hedging influences the choice of invoice cur-
rency. Operational hedging involves offsetting import payments with export reve-
nues to reduce foreign exchange risk.* To evaluate this effect in the empirical sec-
tion, we introduce a simple theoretical framework that explains how a firm’s trade
balance affects its choice of invoice currency for exports. Specifically, a firm’s trade
surplus increases the likelihood of JPY-invoiced exports in the case of a trade sur-
plus, with an opposite effect on USD-invoiced ones, while it does not significantly
affect the invoice currency choice in the case of trade deficits. Using trade balance
data calculated from Japan Customs export and import declarations, we find that
Japanese firms’ trade surpluses tend to increase JPY invoiced exports, whereas trade
deficits do not significantly affect the choice of invoice currency.

Our empirical analysis reveals that the share of intra-firm exports significantly
decreases JPY-invoiced exports. Since larger firms tend to export their products to
their overseas subsidiaries within their global production and sales network, they
have less incentive to pass on the exchange rate risk to their subsidiaries. Opera-
tional hedging is particularly effective for larger firms by offsetting all export rev-
enues and import payments across their global production and sales network, where
the USD is typically used for trade invoicing.? In contrast, smaller firms with fewer

3 We follow Matsuura et al. (2023) to calculate the intra-firm export share of sample firms using
BSIBSA.

4 As Lyonnet et al. (2022) discussed, the effect of exchange rate variations on a firm’s import payments
can be offset by the corresponding effect on its export revenues.

5 Lyonnet et al. (2022) showed that firm size positively affects currency hedging and negatively affects
own currency invoicing (i.e., producer’s currency pricing: PCP).
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Fig. 1 Invoice Currency Choice in Japanese Exports (Percent): 1980-2023. Note: Data for 1999 are not
available. September data are used for 1992-97, March data for 1998, and second-half-year data for
2000-2023. The share for 2023 in exports to the United States is computed based on Japanese exports to
North America. “EU currencies” include the euro and other European currencies. Source: Bank of Japan,
Yushutsu Shinyojo Tokei [Export Letter of Credit Statistics]; MITI, Yushutsu Kakunin Tokei [Export Con-
firmation Statistics]; MITI, Yushutsu Hokukosho Tukadate Doko [Export Currency Invoicing Report];
MITI, Yushutsu Kessai Tsukadate Doko Chosa [Export Settlement Currency Invoicing]; website of Japan
Customs, Ministry of Finance

overseas subsidiaries have strong incentives to avoid exchange rate risk by choosing
JPY-invoiced exports since most of their counterparts are foreign firms with no capi-
tal ties. Due to their limited capacity for financial hedging,® smaller firms are likely
to keep invoicing their exports in JPY to avoid exchange rate risk, especially when
they have a trade surplus.

The rest of the paper is organized as follows. Section 2 describes the two micro
databases and presents new stylized facts for the invoice currency choice in Japanese
exports. Section 3 elaborates a theoretical model to guide the empirical analysis.

6 Regarding the use of financial hedging against exchange rate risk by Japanese exporters, Ito et al.
(2018), based on a survey of listed manufacturing firms, report that 98% of respondents engage in
hedging through forward contracts. In contrast, Goto et al. (2023), using a sample survey of small- and
medium-sized manufacturing enterprises, find that only about 12.7% of firms employ such financial
instruments for exchange rate risk hedging.
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Section 4 shows baseline empirical results, and Sect. 5 presents additional empirical
results. Finally, Sect. 6 concludes the paper.

2 Data and New Stylized Facts
2.1 Micro Databases

This paper uses two micro databases to examine how firm size and intra-firm trade
affect the choice of invoice currency. The first database is export and import dec-
laration data at the transaction level, compiled by Japan Customs, the Ministry of
Finance (MOF). We obtained academic access to detailed transaction-level informa-
tion, including export/import amounts and quantities, destination/source countries,
types of exported and imported goods, the firm’s identification code, and the choice
of invoice currency.” The second database is the BSJBSA, compiled by METI. The
BSJBSA is an annual survey of all firms with establishments in mining, industrial,
commercial, and other service industries that have at least 50 employees and capital
or investments of at least 30 million JPY. For example, the 2020 survey includes
37,169 firms with a response rate of 78.8%. From the BSIBSA, we obtain firm-level
data on intra-firm exports and other firm characteristics, such as research and devel-
opment (R&D) expenditures. By collecting and matching data from these two data-
bases, this study analyzes 4,408,033 export transactions by 8,644 firms from 2014
to 2019, with export destinations in 233 countries and economies.® This transac-
tion data is merged with the firm characteristic data by linking the corporate iden-
tification numbers assigned by Japan’s National Tax Agency, following the method
described in Ito et al. (2023).

The intra-firm trade share is obtained from firm-level data provided by the
BSIBSA.” Customs data lists the names of counterparts for Japanese exports and
imports, but does not specify whether each transaction is intra-firm or arm’s-length

7 In early 2022, the Ministry of Finance (MOF), Japan, started to allow academic researchers to access
large-scale customs transaction-level data for statistical studies, including detailed information on Japa-
nese export and import transactions, with the condition of protecting the anonymity of the firms involved
in exports and/or import customs declarations. Details of Japan’s customs declaration forms can be found
on the official website of the Japan Customs (https://www.customs.go.jp/kaisei/youshiki/form_C/C5010.
pdf). Our research group was approved for this study and granted access to the transaction-level data for
exports and imports from 2014 to 2020 based on “the Guideline on the utilization of customs’ import
and export declaration data in joint research with Policy Research Institute.” The views expressed in this
paper are those of the authors’ personal responsibility and do not represent the official views of MOF or
Policy Research Institute.

8 Some clarifications about our dataset are necessary. We exclude data for the year 2020 due to the sig-
nificant disruptions caused by the COVID-19 pandemic, which began affecting Japanese firms around
March 2020. Including this period could bias our empirical results. The BSJIBSA survey provides data on
a fiscal year basis; for example, fiscal year 2014 corresponds to the period from April 1, 2014, to March
31, 2015.

° The intra-firm export share for individual sample firms is calculated by dividing their export amounts
to their overseas subsidiaries by their total export amounts.
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trade. For example, regarding Japanese exports to Thailand, we can obtain infor-
mation about the importer’s name and address from Customs data. To determine
whether the Thai importer is an overseas subsidiary of the Japanese export firm,
we must first compile a list of the Japanese export firm’s overseas subsidiaries from
other data sources, and then match the importer’s name and address with that list.
Yoshimi et al. (2024) conducted this matching focusing on 17 Japanese automobile
firms and their exports to a single destination country, France.'® However, it is too
burdensome to conduct a similar matching for 8,644 Japanese export firms and their
exports to importers in 233 destination countries and economies, which we include
in our dataset. We finally decided to rely on the BSJBSA survey data to obtain firm-
level information on the intra-firm export share. Although destination-specific intra-
firm export shares are not available from the BSJBSA data, our research covers a far
more comprehensive sample than Yoshimi et al. (2024), making this study a valu-
able complement to previous studies.

2.2 New Stylized Facts
2.2.1 Firm Size, Intra-firm Export, and Invoice Currency Share

We first present new evidence on Japanese export firms’ choice of invoice currency.
Table 1 shows data on the relationships between export amounts or the number of
transactions, intra-firm export shares, and invoice currency shares. Each panel of the
table reports the average values of relevant indicators by quintile, based on the dis-
tribution of firms’ total export values (upper panel) and the number of export trans-
actions (lower panel). In addition, average figures for firms in the top one percent are
also included.

Table 1(1) shows that smaller firms, measured by export amounts, tend to have
a lower intra-firm export share, leading to a higher share of JPY-invoiced exports.
Specifically, in the lowest quintile group of export amounts (0-20), the intra-firm
export share is just 13.4 percent, and the JPY-invoiced export share is 75.3 percent.
In the second lowest quintile group (20—40), the intra-firm export share rises to 21.7
percent, while the JPY-invoiced export share remains high at 72.1 percent. Although
the intra-firm export share reaches 31.2 percent in the second-highest quintile
group (60-80), the JPY-invoiced export share is 62.6 percent, which is much higher
than the USD-invoiced export share (30.6 percent). In the highest quintile group
(80-100), the JPY-invoiced export share declines to 48.8 percent, but it still exceeds
the USD-invoiced share (42.2 percent), while the intra-firm export share increases to
40.9 percent.

Notably, the top one percent of firms (99-100) have the highest intra-firm export
share at 47.4 percent, and the share of USD-invoiced exports reaches 55.8 percent,
which is much higher than the JPY-invoiced export share of 29.6 percent. This

10 Yoshimi et al. (2024) first conducted this matching using Python and then visually checked the match-
ing results because the counterparts’ names and addresses were inconsistently entered in the Japan Cus-
toms export and import declaration data.
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pattern of invoice currency choice is consistent with Figure 1. In Table 1(2), we pre-
sent the results using firm size measured by the number of export transactions, with
invoice currency shares calculated from transaction counts. The findings are simi-
lar to those in Table 1(1), except for the top one percent category, where the JPY-
invoiced export share (46.5 percent) remains higher than the USD-invoiced export
share (37.7 percent). Although larger firms tend to have higher export volumes per
transaction, these volume effects do not affect the calculation of the transaction-
based export share.'!

The above observations are illustrated in Figure 2, which shows the share of
invoice currency in Japanese exports to all destinations (Figure 2A) and to Asian
countries (Figure 2B) by decile of firm size based on export amounts.'> We notice
two interesting points. First, the USD-invoiced share exceeds the JPY-invoiced share
only in the highest decile (91-100 percentile) in Japanese exports to all destinations.
This indicates that only the top 10 percent of Japanese export firms are likely to
choose USD over JPY for currency invoicing.'? Second, when focusing on Japa-
nese exports to Asian countries, the JPY-invoiced share always exceeds the USD-
invoiced share across all deciles. Even in the highest decile (91-100 percentile), the
JPY-invoiced share (47 percent) is slightly higher than the USD-invoiced share (46
percent), which is almost aligned with Figure 1d.

Thus, the choice of invoice currency is closely linked to the size of export firms
and their intra-firm export share. This paper uniquely presents the “new stylized
facts” about the choice of invoice currency in Japanese firm-level exports: (i) the
majority of Japanese export firms are likely to use JPY in their exports, (ii) the
choice of invoice currency tends to be strongly connected with firm size and intra-
firm export share, (iii) only the top 10 percent of firms invoice more in USD than in
JPY when firm size is measured by export amounts. In terms of transaction count,
the JPY-invoiced share is always higher than the USD-invoiced share in Japanese
exports to all destinations. These findings shed light on new aspects of the dominant
currency paradigm that have not been sufficiently discussed.

2.2.2 Invoice Currency Share by Destination and Industry
Table 2 presents the intra-firm export share and the invoice currency choice by

export destination (region). The intra-firm export share for each destination is
obtained by a simple annual average of individual firms’ intra-firm export shares for

" Shimizu et al. (2024) also found that the JPY-invoiced export share is always larger in the transaction-
based results than in the amount-based ones. See also Appendix Figure 3, in which the transaction-based
JPY and USD invoiced shares are presented for Japan’s exports to the World and to Asia. Compared with
Figure 1, which presents the amount-based invoice currency share, the transaction-based JPY share is
closer to the corresponding USD share in Japan’s exports to the World (Figure 3). More strikingly, the
transaction-based JPY share clearly exceeds the corresponding USD share in Japan’s exports to Asia.

12 In Table 2, Asia includes 50 economies. See Appendix 1 for details. This definition differs from that
in Appendix Figure 3, where Asia includes 26 economies to align with Figure 1(d).

3 See Figure II of Amiti et al. (2022), which is similar to our Figure 2. Amiti et al. (2022) pointed out
that invoice currency choice is related to the firm size, although they did not delve deeper into that rela-
tionship.
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the sample period from 2014 to 2019. Table 2 reports two invoice currency shares:
one based on export amounts and the other based on the number of transactions.

First, Asia and the Americas (i.e., North and South America) are the two largest
export destinations. The second and third columns of Table 2, respectively, present
the average export amounts and the average number of export transactions for sam-
ple firms, which clearly show that these two regions are the most important destina-
tions for Japanese export firms. Second, the average share of intra-firm exports is
around 26-35 percent and does not differ much across destination regions. Third,
USD-invoiced exports account for around 50 percent of Japanese exports to the
Americas, both in terms of amount and transaction. More interestingly, the share
of JPY-invoiced exports is the largest in the other destinations: 5571 percent on an
amount basis and 56—73 percent on a transaction basis.

Table 3 presents the industry breakdown of intra-firm export share and invoice
currency share.!* First, the intra-firm export share varies across industries. The
“Motor Vehicles, Parts and Accessories” industry has the highest intra-firm export
share—47.6 percent—among 17 industries. Yoshimi et al. (2024) found that more
than 70 percent of Japanese automobile exports to France are intra-firm trade,
although it focused on only 17 large automobile firms. Table 3 indicates that, when
including smaller firms, the intra-firm trade share declines and becomes more het-
erogeneous across industries.

Second, the share of JPY-invoiced exports is much higher than the USD-invoiced
exports across all industries except the “Communication Equipment and Related
Products” industry: only for the invoice currency share on an export amount basis,
this industry’s USD share (46.7 percent) is somewhat higher than the corresponding
JPY share (45.0 percent).

Overall, the invoice currency shares presented in Tables 1-3 and Figure 2 differ
significantly from the conventional patterns documented in previous studies: Fig-
ure 1 illustrates one such conventional pattern, in which the USD is predominantly
used in Japan’s trade. The primary reason behind the conventional view is that
researchers typically calculate a simple arithmetic average share based on export
amounts. To separately show the share of invoice currency by firm size, we dem-
onstrate that firm size is strongly associated with the choice of invoice currency:
smaller firms tend to invoice their exports in JPY. Another intriguing finding is that
the choice of invoice currency is closely related to the intra-firm export share.

3 Theoretical Underpinnings

Early studies on invoice currency choice rely on a partial equilibrium model of
export firms’ profit-maximizing behavior (Giovannini 1988; Donnenfeld and Zilcha
1991; Friberg 1998). The functional form, such as the curvature of the demand func-
tion, determines which currency choice yields the highest expected profits, a condi-
tion similar to that governing the degree of the ERPT. These studies indicate that

14 Table 3 follows the industry classification of the BSJBSA.
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Fig.2 Firm Size and Invoice Currency Choice in Japanese Exports. Note: Japanese exports to all destina-
tions (2-A) and to Asian countries (2-B) are displayed. Asia consists of 50 economies, based on informa-
tion from the United Nations (UN) M49 Standard. See Appendix 1 for details. Deciles are based on the
ranking of the firm size for 8644 Japanese export firms. The firm size is measured by the export amounts
of individual firms. Each bin shows a simple arithmetic average of firms’ invoice currency shares from
2014 to 2019. For instance, the lowest decile (“1” on the horizontal axis) represents the average invoice
currency shares for the smallest 10 percent of firms based on export amounts. PCP indicates the JPY-
invoiced share, and DCP indicates the USD-invoiced share. Others refer to other invoice currency shares,
which account for at most 10.4 percent across all destinations and 6.6 percent for Asian countries in the
highest decile (“10” on the horizontal axis). Source: Authors’ calculation based on the Japan Customs
export declaration data

factors such as the degree of product differentiation in export goods and exchange
rate volatility affect the choice of invoice currency. Recent literature has extended
the model developed by these early works into a general equilibrium framework,
demonstrating optimal currency choice as a structural empirical model (Bacchetta
and van Wincoop 2005; Engel 2006; Gopinath et al. 2010). The first part of this sec-
tion (Sections 3.1 and 3.2) draws upon Amiti et al. (2019, 2022) to review the styl-
ized mechanism of invoice currency choice. In the latter part, we extend the model
to examine joint profit maximization by the exporting and importing firms regard-
ing the currency choice (Section 3.3). We also discuss how an individual exporter’s
trade balance may influence the choice of invoice currency, especially from the per-

spective of exchange rate risk hedging (Section 3.4).'

15 We are sincerely grateful to an anonymous referee for encouraging us to include a more detailed theo-
retical discussion. In particular, the analysis presented in Section 3.4 is entirely based on the referee’s
insightful guidance regarding the relationship between trade balance and invoice currency shares. This
section would not have existed without the dedicated suggestion.
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3.1 Stylized Model of Invoice Currency Choice
3.1.1 Basic Structure

In the model developed by Amiti et al. (2022), exporters simultaneously determine
the profit-maximizing export price and invoice currency for export transactions by
comparing expected profits across all possible invoice currencies. Regarding price
setting, exporters set their prices to maximize expected profits before observing the
state of the world, including productivity and exchange rate shocks. These prices,
determined in advance of the realization of such shocks, are referred to as preset
prices. With probability 6, exporters do not update their preset prices even after
observing the realized values of economic shocks. Thus, 6 captures the degree of
price stickiness in the sense of Calvo (1983). Price stickiness is the source of profit
losses arising from unexpected fluctuations of economic shocks. In a flexible price
equilibrium, prices adjust instantaneously in response to economic shocks. In other
words, profit-maximizing prices under a flexible price equilibrium are the prices
exporters desire to pursue. Thus, we refer to those flexible prices as the desired
prices, conditional on the realization of economic shocks. If exporters could repli-
cate the price adjustments that occur in a flexible price equilibrium—even in a sticky
price environment—they could minimize profit losses attributable to price rigidity.
Therefore, when choosing the invoice currency, it is optimal for exporters to select a
currency that enables them to approximately replicate the price adjustments associ-
ated with a flexible price equilibrium, even in a sticky price environment.

We start with analytically investigating potential determinants of invoice cur-
rency by examining the exporters’ price-setting behavior. Suppose p; is a log
of firm i’s export price in the producer’s currency (i.e., JPY), and its profit is
[1:(p;) = I1(p:IQ). where a vector Q shows the state of the world.'® The firm i’s
export price under the flexible price setting is:

pi = argmax, 1, (p;). (1)

p; is referred to as the desired price. Let ¢, be the log of the bilateral nominal
exchange rate of a currency [/ against JPY. A rise of ¢, indicates an appreciation of
JPY vis-a-vis currency [. We can obtain the desired price when currency [/ is adopted
as the invoice currency in a similar manner (55).17
(LOOP) relationship between desired prices denominated in the currency / and JPY
under the flexible price setting, as ﬁf =p; + ¢;. The firm i’s optimal preset price, 1_75’
is:

We then have the law of one price

16 In this section, all lowercase letters denote the natural logarithm of the variable (x = InX).
'7 We can formalize more generally the determination of the desired price when the exporter adopts cur-

N . o e~ ; _ ~ o~
rency / as invoice currency in a similar manner: p; = argmaxpfl'll- (pl. - e,). ¢, = 0and p; = p; if currency

lis JPY.
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pl= argmaxy EI1, (P! — €19Q), )

where the expectation, E, is based on all possible realizations of Q. As presented in
Lemma 1 of Amiti et al. (2022), based on the first-order approximation, the optimal
preset price corresponds to the expectation of the desired price as follows:

b= E{p,+e} = Ep. 3)

Equation (3) indicates that an exporting firm targets (or replicates based on its
expectation) the desired price when it sets the price in advance of the realization of
shocks.

The firm selects the invoice currency to maximize the expected profit associated
with the optimally chosen preset price, taking into account the presence of price
stickiness as:

= argmaxl{maxﬁ4[EHi (ﬁf -¢|Q) } 4)

Price stickiness generates a loss relative to the flexible-price benchmark. Firms
choose their invoice currency to minimize this loss. The loss from price stickiness
is defined as the difference between the profit under the desired (i.e., flexible) price
and the profit under the sticky price regime, denoted as IT; (ﬁi) -1, (faf - e[). Select-
ing the invoice currency to minimize this expected loss, averaged across states €2,
is equivalent to solving the optimization problem described in Eq. (4). Further, the
optimization problem in Eq. (4) is approximately equivalent to the following simpli-

fied problem.
I = argmin {var(p!) }. 5)

Equation (5) corresponds to Lemma 2 in Amiti et al. (2022), indicating that the
firm selects the invoice currency that minimizes the volatility of the desired price
denominated in that (invoice) currency. According to (3), the preset price is set to
target the desired price. If the desired price is volatile across different states, then
the difference between the preset price and the desired price will be larger. Since this
difference is the source of the profit loss associated with price stickiness, the optimal
invoice currency is the one that minimizes the volatility of the desired price.

Consider a firm choosing between JPY and the currency I. The firm selects cur-
rency [ if the variance of the desired price denominated in currency / is lower than
the variance of the desired price when denominated in JPY (var(p!) < var(p;)). By
expanding the variance terms, we obtain the following condition under which the
firm prefers currency [ to JPY:

COV(ﬁi+€Z, €l) < l (6)
Var(el) 2

This proposition is equivalent to the one derived by Devereux et al. (2004) in a
two-currency choice model. The left-hand side corresponds to the ERPT elasticity

¥
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of the desired price denominated in currency / with respect to the exchange rate
e;. That is, the less responsive the desired price denominated in currency [ is to
exchange rate fluctuations (i.e., the more likely the inequality in Eq. (6) is to hold),
the more likely it is that currency [ will be chosen over JPY as the invoice currency.
Accordingly, it is crucial to identify the factors that influence the extent of ERPT
into the desired price, referred to as the desired ERPT, to understand the determi-
nants of invoice currency.

3.1.2 Desired ERPT and Currency Choice

Building on Amiti et al. (2019, 2022) decompose the desired price in a manner
applicable to a broad class of monopolistic and oligopolistic competition models,
enabling them to explicitly identify the key factors that influence the desired ERPT
and, thus, the invoice currency. The desired price is expressed as the sum of the
desired markup (%;) and the marginal cost (mc;) as p; = Ji; + mc;. Following Amiti
et al. (2019), we replace the desired markup with a markup function M [(ﬁi, zz;ei),
which depends on the firm’s own price and the price index of competitors within a
given industry-destination pair (z;).

D= Mi(f’i’zz?%) + mc;. @)

z; is the competitor prices that reflect the strategic complementarity. €; represents
the firm i’s effective demand shock. Since the desired markup decreases with the
desired price, the desired price is given by the solution to Eq. (7). The full derivative
of Eq. (7) provides the following decomposition for the log price differential:

~ 1 Fi *
dp; = F.dmci + (dzy —de;) +&;. (8)

1+ 14T,

1 1

I'; is defined as the elasticity of the desired markup with respect to price, given
by I'; = —0M,(p;. 2 3¢;) /9p;. and it can be shown that T, > 0. The term 1/(1 +T;)
corresponds to the own-cost pass-through elasticity, which measures the extent to
which marginal costs affect prices, while I';/ (1 + l"i) captures the impact of strate-
gic complementarity in price setting.

Let e, be the log of the bilateral nominal exchange rate of the importer’s currency
against JPY. A rise of e, indicates an appreciation of JPY vis-a-vis the importer’s
currency. As the LOOP holds in the flexible price equilibrium, the desired price in
the importer’s currency is given by:

Pl =p;+e. )

Let eZ be the log of the bilateral nominal exchange rate of the importer’s currency
against the vehicle currency. A rise of eZ indicates an appreciation of the vehicle
currency vis-a-vis the importer’s currency. In the Japanese context, it is commonly
observed that exports to Asian countries such as China are frequently invoiced in
the USD. In such cases, the importer’s currency is the Chinese yuan, while the USD
functions as the vehicle currency.

e
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Based on Egs. (7)-(9), we obtain the following equation, which presents the
desired ERPT of two exchange rates into the desired price.'®
dp; = (1 = @; = v;)de, + (9] +7v,")dey. (10)
@; = —dmc; /e, is the exposure of marginal cost to e, (ply = omc;/ del‘: is the exposure
of marginal cost to ¢/, 7, = —[r,/(1+T5)] [0(dzz —dmc; — de) [0e;| is the expo-
sure of the desired markup to ¢, and y,” = I0/(1+T)] [0(dzz —dmc; — de;)] /oe)
is the exposure of the desired markup to e,‘j. To clarify the implication of Eq. (10),
Amiti et al. (2022) demonstrate a simplified case in which strategic complementarity
is absent from price setting (i.e., I'; is approximately zero, and thus y; = yl.v = 0), and
no foreign currency-denominated intermediate inputs are used (i.e., @; = (ply =0).
In this case, the desired ERPT with respect to e, equals one (i.e., dp}/de, = 1),
while the desired ERPT with respect to e, is zero (i.e., dp*/de/ = 0). As a result,
PCP (JPY-invoicing) becomes the optimal choice, and full ERPT is realized in
actual prices. Amiti et al. (2022) refer to this case as the complete ERPT benchmark.
Based on Eq. (10), Amiti et al. (2022) specify three limiting cases where PCP,
VCP, or LCP well track the desired price:19

(i) PCP (JPY) is chosen if ¢, 7;, @), 7" ~ 0 (and thus dp} ~ de,);
(ii) LCP (importer’s currency) is chosen if ¢, + 7; ~ 1and ¢! + 7" ~ 0 (and thus
dp; = 0);
(iii) VCPischosenif@; +y; = (ply + yl.V ~ 1 (and thus dﬁ;" & de,‘(/).

Case (i) implies that exporters select PCP when marginal costs and markups
are inelastic with respect to exchange rates, and the desired price closely tracks
the bilateral exchange rate between the exporter and importer currencies. Case (ii)
indicates LCP is preferred when marginal costs and markups are sensitive to the
bilateral exchange rate but inelastic to fluctuations of the exchange rate between the
vehicle currency and importer currency, making the desired price stable. Case (iii)
implies VCP is optimal when marginal costs and markups respond to both of those
exchange rates—exporter—importer and importer—vehicle exchange rates—and the
desired price aligns with the latter exchange rate. In summary, the optimal choice of
invoice currency depends on the sensitivity of marginal costs and desired markups to
exchange rate movements among the exporter’s, importer’s, and vehicle currencies.

18 We assumed ¢, is orthogonal to the exchange rates. Equation (10) corresponds to Lemma 3 in Amiti
et al. (2022).

19 Amiti et al. (2022) examine a case in which euro area exporters sell to foreign markets, making the
euro the producer currency. In contrast, our analysis focuses on Japanese exporters, with JPY serving
as their producer currency. We made changes in notations in the limiting cases to reflect this difference.

¥
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3.1.3 Consideration of the Fixed Cost of Adopting Particular Currencies

Amiti et al. (2022) generalized the optimal currency choice problem in Eq. (4) by
incorporating the fixed cost, f; ;

['= argmax;q max [El'[i<1_)f - e,lQ) —fii ¢~ (11)
Pi

The fixed cost, fz,p is included to consider additional factors influencing the
choice of invoice currency that are not mentioned in the context of the desired
ERPT.?’ The fixed cost can be interpreted as capturing the influence of specific
factors that either increase or decrease the cost of using a particular currency. For
instance, when a currency, such as USD, is widely accepted in the foreign exchange
market with high liquidity, the transaction costs associated with forward exchange
contracts denominated in that currency tend to be lower. Accordingly, the fixed cost
presented in Eq. (11) is relatively small for such currencies, suggesting their fre-
quent use in international trade transactions. Further, if a country is subject to sig-
nificant macroeconomic risks, exporters are less likely to employ its currency, which
would be reflected in a higher fixed cost associated with that currency. Also, sup-
pose an exporter has a particular incentive to adopt a specific currency. In that case,
the fixed cost of using that currency may be lower for that firm compared to alterna-
tive currencies.’!

3.2 Imported Inputs, Productivity, and Firm Size in the Stylized Model

In this section, among other factors, we discuss how imported inputs, firm produc-
tivity, and firm size influence the choice of invoice currency, drawing on the styl-
ized framework presented above. Many recent studies, including pioneering work by
Chung (2016), have highlighted the importance of imported inputs in determining
the invoice currency. As our analysis focuses on the impact of intra-firm trade on
currency choice, the role of imported inputs becomes an integral part of our inves-
tigation. Therefore, we explicitly discuss how imported inputs shape the choice of
invoice currency.

Equation (10) provides direct guidance for how imported inputs influence
the choice of invoice currency. Starting from the complete ERPT benchmark
(y; = yl.V =0and @, = (pl.v = 0), where PCP is preferred over LCP and VCP, suppose
that firms significantly use intermediate inputs priced in the importer’s currency

20 The main purpose of Amiti et al. (2022) is to investigate the effect of “strategic complementarities” on
invoice currency choice. The strategic complementarities capture the export firm’s mark-up response to
the competitor firm’s prices in the destination market. Although this paper does not pay attention to the
strategic complementarities, Yoshida et al. (2024) rigorously examined the effect of strategic comple-
mentarities on the invoice currency choice using the Japan Customs export and import declaration data.
2! For example, if a firm plans to invest in a particular country, it may prefer to receive payments in that
country’s currency to prepare for future expenditures. In this case, the fixed cost of adopting that cur-
rency for the firm’s export transactions would be lower than for other currencies.



U. Yoshimoto et al.

(e.g., @; > 1/2). The desired ERPT with respect to e, becomes dp;/de, = 1 — ¢,,
implying that1/2 > dp /de, > 0. In other words, the desired price increases as JPY
appreciates against the importer’s currency, but the magnitude of this increase is
smaller than in the full pass-through case in which dp; /de, = 1. This is because the
appreciation of JPY lowers marginal costs—due to the use of imported intermediate
inputs denominated in the importer’s currency—which partially offsets the upward
pressure on the desired price. As a result, the desired ERPT becomes lower than the
complete ERPT benchmark, making LCP more favorable over PCP.

The model also illustrates how the use of imported intermediate inputs, denomi-
nated in a vehicle currency, affects the currency choice. Again, starting from the
complete ERPT benchmark, the desired ERPT with respect to el‘: becomes de, / de]‘:,
indicating that the desired ERPT depends on how those two exchange rates correlate
with each other. Moving to the case in which firms use intermediate inputs priced
in the vehicle currency ((ply > 1/2), the desired ERPT with respect to e,i/ becomes
dp; /de]‘: = de, /deZ + (ply. Therefore, the desired price exposes more to e,‘: when
imported inputs are invoiced in the vehicle currency, making VCP more favorable
over PCP.

The effect of productivity on the choice of invoice currency has rarely been exam-
ined directly in the literature. Nevertheless, existing studies suggest that productivity
may influence currency choice through its effect on firms’ markups. Berman et al.
(2012) demonstrate that firms with higher productivity exhibit greater markups and,
as a result, can respond to exchange rate fluctuations by adjusting their markups,
leading to lower ERPT. While the study does not explicitly analyze invoice currency
choice, the absence of price stickiness in their framework implies a negative correla-
tion between firm productivity and the desired ERPT. Accordingly, it can be inferred
that more productive firms exhibit lower desired ERPT and are thus more likely
to invoice exports in foreign currency.’” This implication aligns with the empiri-
cal findings of Yoshimi et al. (2024), who include labor productivity as an explana-
tory variable to investigate the determinants of currency choice using the Japanese
customs data. It is also consistent with Hommel and Jenuwine (2024), who report
that firms with higher markups are more likely to denominate transactions in foreign
currency. In the empirical analysis, we also examine the effect of the share of R&D
expenditures in total sales. If R&D enhances firm productivity, then—similar to the
effect of productivity—R&D intensity may influence the probability of choosing a
foreign currency for invoicing.

The probability of adopting foreign currencies is expected to be influenced by
firm size at least through two paths. First, based on Eq. (11), which captures the
role of fixed costs in currency choice, we anticipate that these fixed costs are rela-
tively smaller for firms with large transaction volumes due to scale economies. For
example, when a firm signs forward contracts to hedge exchange rate risk, banks are
likely to offer lower transaction costs if the firm engages in large volumes of for-
eign exchange transactions. Consequently, relative to their export profits, firms with

22 The term “foreign currency” used in this study encompasses both the importer’s currency (local cur-
rency) and third countries’ currencies (vehicle currencies).
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higher aggregate transaction volumes—the proxy for firm size in this paper—are
expected to face lower fixed costs of adopting a foreign currency. Second, firm size
also influences currency choice through its effect on the desired markup. Amiti et al.
(2019) demonstrate that the elasticity of markups with respect to price, denoted as
I'; in the model, is positively correlated with a firm’s market share in a broad class
of models of oligopolistic and monopolistic price setting. Especially in the nested-
CES demand model, I'; is approximately zero, and thus, y; = yiv = 0 for exporters
with an insignificant market share, indicating a preference for JPY over foreign cur-
rencies. As an intuition, firms with low market shares charge low markups while
those with high market shares charge high markups. Thus, the former firms tend
to pass through exchange rate shocks more into a local-currency desired price than
the latter firms, due to limited opportunities to adjust markups to absorb the shocks,
indicating a higher desired ERPT for these firms. Therefore, assuming that firm size
is positively correlated with the market share, small firms tend to adopt JPY while
large firms prefer foreign currencies over JPY. Both paths imply a positive correla-
tion between the firm size and the adoption of foreign currencies.

3.3 Currency Choice under Group-wide Optimization

Considering fixed costs outlined in Eq. (11) provides important insights into how
participation in intra-firm trade, which has expanded through deepening global
value chains, influences the choice of invoice currency. For example, suppose a firm
is deeply integrated into a global value chain where affiliated group companies use
USD for intra-firm trade. In that case, the firm is likely to face lower fixed costs
when choosing USD for its own exports. In such cases, there is a strong incentive
for the firm to choose the USD as its invoice currency even after controlling for its
impact through the desired ERPT; however, the stylized framework omits the profit
of the importing subsidiary. To analyze how invoice currency is selected when a
company group conducts group-wide profit maximization, which aligns with our
focus, this subsection explicitly incorporates the expected profits of both an exporter
and its importing subsidiary, as well as the fixed costs borne by these two parties.

Specifically, we revise the currency choice presented by Eq. (11) in the following
manner to incorporate the subsidiary’s profit into the exporter’s profit:

I = argmax;q max [E[Hi(pﬁ —¢|Q) +11; (pf + ei|Q) — (e + ei)] -, 7. (12)
I <Ef + ei|Q) is the subsidiary k’s profit denominated in the subsidiary’s

(importer’s) currency conditional on the realization of shocks.’ ei is the log of the

23 For simplicity, we abstract from the fact that each Japanese exporter has multiple local subsidiaries
in various countries. We relax this assumption in Appendix 2 to consider a scenario in which the Japa-
nese parent company operates subsidiaries in two foreign countries. The model presented in Appendix 2
demonstrates that foreign currencies are more likely to be used in intra-firm trade, as we discuss in this
section. The model also suggests that larger firms are more likely to adopt foreign currencies to adopt the
same invoice currencies, typically the USD, for multiple destination markets.
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bilateral nominal exchange rate of the importer’s currency against currency /. A rise
of e,’{ indicates an appreciation of currency [ vis-a-vis the importer’s currency. f; is
the sum of fixed costs, f; = f;; + f,,, where f,; and ;, are the fixed costs of adopting
currency [ paid by the exporter i and the subsidiary k, respectively, and assumed to
be deterministic. We assume these fixed costs are all denominated in the exporter’s
currency. We also assume that the company group maximizes its joint profit in terms
of the parent firm’s currency.

In line with the focus of this paper, we assume that the primary determinant of
the fixed cost is the cost of hedging exchange rate risk. The company group is con-
cerned only with the aggregate of profits net of group-wide fixed costs. Since the
group maximizes the combined net profits of the exporting parent and the importing
affiliate, the transaction price cancels out.?* Consequently, the optimal preset price
for each invoice currency is independent of whether the exporter or importer bears
the fixed cost (i.e., hedging cost).

Importantly, the fixed cost depends on the choice of invoice currency. For exam-
ple, suppose the company group decides to use JPY as the invoice currency between
the parent company in Japan and its affiliate in abroad. In that case, the exchange
rate risk is shifted to the affiliate, which must then manage this risk itself (f,; =0
and f,, >0, then §, =, =: fpcp). By contrast, if the corporate group decides to
denominate the transaction in the local currency between the parent company and
the foreign affiliate, the associated exchange rate risk—or the fixed costs of man-
aging such risk—is effectively transferred to the parent company located in Japan
(f,; >0andf;;, =0, then f, =f,; =: f;p). Foreign affiliates are typically more vul-
nerable to exchange rate risks due to limited access to resources, such as a smaller
workforce and weaker relationships with local financial institutions, compared to
their parent firm’s stronger relationships with home financial institutions. Accord-
ingly, we assume that the fixed cost is higher when it is incurred by the foreign
affiliate (i.e., when the transaction is denominated in JPY) than when it is borne
by the parent company (i.e., when the transaction is denominated in the importer’s
currency): T, p < fpep.>> In the case of vehicle currency invoicing—where a third-
country currency, such as the USD, is employed in transactions between the Japa-
nese parent firm and its foreign affiliates—the fixed cost is assumed to lie between
that of the local currency and the JPY cases because a part of the cost is borne

24 Mirus and Yeung (1987), a pioneering work in this topic, examine a setting in which the exporter and
importer jointly determine the invoicing currency to maximize their consolidated profits. They show that,
in the context of an export transaction from a parent company to a foreign subsidiary, the consolidated
profit becomes zero when there are neither import tariffs in the importing country nor differences in cor-
porate income tax rates between the exporting and importing countries. In our analysis, we abstract from
such tariffs and taxes. Accordingly, our assumption that the transaction price cancels out is consistent
with their result.

25 Even when the cost is independent of which party incurs it, the same implication can be derived if the
foreign subsidiary—typically smaller and more resource-constrained than the parent firm—is unable to
afford the fixed cost of exchange rate risk management.
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by foreign affiliates, which have limited resources to hedge exchange rate risks:
26
frep < Fvep < Tpcp.

This simple framework guides our empirical analysis of the effect of intra-firm
trade on the choice of invoice currency. If the fixed cost of managing exchange rate
risk is lower within a corporate group when the importer’s currency is used, then—
viewed from the group-wide perspective—it is optimal to denominate the transac-
tion in the importer’s currency (LCP). VCP is also better than PCP after controlling
for the factors implied by the desired ERPT. By contrast, these tendencies do not
arise in arm’s-length transactions, since the exporter does not internalize the import-
er’s cost. Therefore, from the perspective of exchange rate risk management, export-
ers optimally choose their own currency when trading with non-affiliated firms. In
sum, we expect that, compared to arm’s-length trade, there is a stronger incentive to
use the importer’s currency and/or vehicle currencies in intra-firm transactions.

3.4 Trade Balance and the Currency Choice

Operational hedging is one factor that has rarely been examined in existing stud-
ies; this subsection examines it. To evaluate the effect of operational hedging in the
empirical section, we investigate how a firm’s trade balance relates to its choice of
invoice currency in exports, highlighting the different effects of trade balance on
surplus and deficit scenarios. This section provides theoretical guidance for this
issue, stepping away from the stylized model framework.

Suppose all imports M are denominated in a foreign currency, such as USD, as
a typical example.”’ Let X denote exports. For operational hedging, it is assumed
that an amount of exports equivalent to imports is also invoiced in USD. We dis-
tinguish between two cases: trade deficit (X < M) and trade surplus (X > M). In
the case of a trade deficit, since all exports are invoiced in foreign currency for
operational hedging purposes, the share of foreign currency-denominated exports is
always 100 percent, thus the trade balance does not influence the share of USD-
invoicing in exports. In the case of a trade surplus, for the portion up to M, exports
are denominated in USD to achieve operational hedging. For the portion exceeding
imports, we assume a fraction @ of X — M is also invoiced in USD for reasons other
than operational hedging—such as strategic complementarity or preparing for future
foreign currency obligations. The share of exports denominated in USD is denoted
by [M + (X —M)]/X =1-(1 —w)(1 — M/X). An increase in exports relative to

26 Mirus and Yeung (1987) examine a case in which hedging is absent for both exporters and importers,
corresponding to a situation where the cost of hedging is prohibitively high. The key difference between
their analysis and ours lies in the treatment of exchange rate risk management. We assume that the cost
of managing exchange rate risk depends on which party—the exporter or importer—bears the burden.
More specifically, we focus on differences in resources for managing exchange rate risk between the par-
ent company and the foreign subsidiary.

27 1t is not an extreme assumption. For example, in the first half of 2014, JPY-invoicing accounted for
only 20.5 percent of Japanese overall imports from abroad, and 79.5 percent were invoiced in foreign
currencies, mainly in USD. The data are from the website of Japan’s Ministry of Finance.
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imports—that is, an improvement in the trade balance—negatively affects the share
of exports invoiced in USD.

This simple framework provides empirical guidance for analyzing the role of
trade balance in currency invoicing. When a firm’s trade balance is negative, it does
not significantly affect the overall share of USD-invoicing. On the other hand, for the
case of a trade surplus, the trade balance has a negative effect on the share of USD.
This framework abstracts from many realistic factors that complicate the choice of
invoice currency. Nevertheless, it highlights firms’ operational hedging behavior—
that is, firms attempt to align the currency used in exports with the currency used
in imports so that foreign currency receipts can offset foreign currency payments,
thereby minimizing exchange rate exposure. This operational hedging motive has
been noted in many studies, but it has rarely been examined explicitly. By analyzing
the influence of trade balance on invoice currency shares, drawing on the guidance
provided by this simple theoretical framework, it becomes possible to gain insights
into how firms jointly consider operational hedging and currency choice to manage
exchange rate risk.

4 Empirical Analysis
4.1 Empirical Strategy

The main goal of this study is to examine whether firm size and intra-firm trade
affect the choice of invoice currency. We set up the following fixed-effect model for
a Japanese firm i’s export transaction of product p in year ¢ to destination country
¢.” For product category, p, we use the HS six-digit classification, a highly disag-
gregated product category. The whole sample includes 4,408,033 observations from
2014 to 2019, 8644 firms, and 233 destinations. We estimate the following equa-
tion to examine the effect of firm size and intra-firm trade on the choice of invoice
currency:

_
yi,p,c,l - ﬁ Xi,t + ep + ect + 6i,p,c,t’ (13)

where y, , ., is the invoice currency share aggregated at the firm-product-country-
year level. The share of USD-invoiced and JPY-invoiced transactions for each export
is calculated based on the export amount. X, is a vector that includes firm-specific
explanatory variables described below. e, and e,, are product fixed effects (FEs) and
country-year FEs, respectively. We employ these fixed effects to control for unob-
served factors at their respective dimensions. For example, product-level FEs control
for systematic patterns in invoice currency choice across different products. These
effects may capture the product-level competitiveness of Japanese exporters in the

28 The original dataset contains information at the transaction level. We aggregate these transactions to
the firm—product—destination level for each year, in cases where multiple transactions are reported within
the same grouping.
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global market. Country-year fixed effects, in turn, control for macroeconomic var-
iables such as exchange rate volatility, economic uncertainty in destination coun-
tries, production fluctuations, and inflation—factors that may influence the choice of
invoice currency.?’ We do not include the firm FE because we use the cluster stand-
ard errors at the industry classification.

X ; includes the following explanatory variables for the baseline estimation. First,
we introduce two key explanatory variables: firm size and the share of intra-firm
trade. We use the natural log of export amounts as a proxy for firm size, ln (Export,-!,),
which is constructed from export amounts obtained from Japan Customs export dec-
laration data.’® The intra-firm export share, Intra—firm,,, for each firm and year is
calculated from the firm-level survey data, the BSJBSA. Ideally, we should calculate
the intra-firm trade share separately for each destination country. This would require
identifying the financial ties between Japanese exporters and their importers in each
destination market. While such identification is theoretically possible using customs
data that include the names of trade partners, it is practically challenging to rig-
orously determine the ownership relationships between Japanese exporters and for-
eign importers. As explained in Section 2.1, Japan Customs data provides the names
of counterparts for Japanese exports and imports, but it does not indicate whether
each transaction is intra-firm or arm’s-length trade. Therefore, as an alternative, we
directly use the firm’s intra-firm export share for each year reported in the BSJBSA.
As a note, the intra-firm export share is calculated at the firm-year level and is not
disaggregated by destination country or product.

Second, we include the R&D intensity, which is defined as a ratio of firm’s R&D
expenditures to the firm’s total sales, (R&D/TotalSales);,, as a proxy for firm per-
formance. R&D expenditures may enhance a firm’s productivity and enable higher
profit margins. These improved margins can serve as a buffer against exchange rate
fluctuations, allowing exporters to absorb such volatility without adjusting the prices
they charge importers. In other words, firms with substantial R&D investment may
be more inclined to invoice in a foreign currency—such as the USD—to maintain
stable demand from their buyers. Accordingly, we expect R&D intensity to have a
positive effect on the likelihood of choosing USD as the invoice currency, and a
negative effect on the probability of choosing JPY.

Third, we use a proxy for the firm’s operational hedging as another likely factor
in the firm’s invoice currency choice. We calculate the trade balance for each firm
by dividing the absolute value of its exports minus imports by the sum of its exports
and imports, called the “T.B. Ratio.” As discussed theoretically in Section 3.4, a
firm’s trade balance may influence its choice of invoice currency in exports. For
instance, if a firm has a negative trade balance—meaning its exports are smaller
than its imports—it may adopt a foreign currency, such as USD, for its exports to
offset its foreign currency exposure from imports as much as possible. By invoicing
exports in the same foreign currency used for imports, the firm can hedge against

2 In the next section, we use other combinations of FEs to see the robustness of our results.
30 We also employ alternative proxies for firm size, such as total sales, which will be discussed in the

following section.



U. Yoshimoto et al.

exchange rate fluctuations.®! Consequently, firms with a negative trade balance may
be more likely to invoice in foreign currencies, regardless of the degree of their trade
imbalance. Thus, we would not expect any systematic relationship between a firm’s
trade balance and its currency choice for firms with a negative trade balance. Con-
versely, firms with a trade surplus may reduce the share of foreign currency invoic-
ing in their exports as the surplus grows. These firms may already invoice their
exports in foreign currencies up to an amount roughly equivalent to their import
payments, thereby balancing their foreign currency exposure. This indicates that
their export surplus is less likely to be invoiced in foreign currencies. As a result,
a firm’s trade surplus may have a negative effect on the share of foreign currency
invoiced exports, while it has a positive effect on that of home currency invoiced
exports. Table 4 presents the descriptive statistics of our empirical variables.

4.2 Baseline Results: Impacts of Firm Size and Intra-firm Trade

We employ the ordinary least squares (OLS) method in our baseline analysis and
include detailed FEs. As mentioned earlier, we hypothesize that both firm size and
intra-firm trade share negatively affect the share of JPY-invoiced exports and posi-
tively affect the share of USD-invoiced exports. Table 5 presents the baseline results
for Eq. (13), including firm size, intra-firm export share, and various combinations
of FEs, with the dependent variable being either the JPY- or USD-invoiced export
share.*? In columns (1) and (2), we include product (HS six-digit), country, and year
FEs and confirm that the estimated coefficients for firm size (measured by export
amount) and intra-firm export share are significantly negative. When we replace the
individual country and year FEs with country-year FEs (column (3)), the estimated
coefficients for export amount and intra-firm export share remain significantly nega-
tive. When we add the nominal exchange rate volatility of JPY against USD as an
additional explanatory variable along with product and country FEs (column (4)),
the estimated coefficients for export amount and intra-firm export share remain sig-
nificantly negative, although the coefficient for exchange rate volatility is not statisti-
cally significant.*’

In columns (5)—(8), we use the USD-invoiced export share as the dependent vari-
able. The estimated coefficients for export amount and intra-firm export share are
the opposite of those obtained when using the JPY-invoiced share as the depend-
ent variable: both coefficients are positive and statistically significant. These results
show that larger firm size, measured by export amounts, and a higher intra-firm
export share increase the likelihood of export firms choosing USD-invoiced exports.

31" As mentioned in Section 3.4, we assume that firms” imports are invoiced in foreign currencies. This is
not an extreme assumption. See footnote 27 for details.

32 We do not include the firm FEs because we use cluster standard errors at the industry classification.
The industry classification follows the BSIBSA data, which has 17 industries presented in Table 3.

33 We calculated the standard deviation of the weekly series of the Japan Customs-declared exchange
rate, which is the JPY’s bilateral nominal exchange rate vis-a-vis the USD, for the annual exchange rate
volatility variable.
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Additionally, when JPY becomes more volatile against USD, Japanese firms tend
to increase their share of USD-invoiced exports (column (8)). This result indicates
that Japanese export firms adopt a pricing-to-market strategy: they are more likely to
choose USD-invoiced exports when JPY is more volatile, helping to stabilize selling
prices in destination markets.

As Table 1 shows, larger firms tend to engage in intra-firm exports, which may
cause multicollinearity between the export amount and the intra-firm export share
in our baseline estimation.>* However, the magnitude of the estimated coefficient
for export amount in column (1) of Table 5 remains mostly unchanged even when
the intra-firm export share is added in column (2). Moreover, the magnitudes of the
coefficients for both export amount and intra-firm export share remain stable across
various specifications in the table. Thus, although these two variables may be posi-
tively correlated, it does not appear problematic to include them together.*

4.3 Firm Performance and Operational Hedging

Table 6 presents the estimation results, using R&D intensity as a proxy for firm per-
formance and the trade balance (T.B.) ratio as a proxy for operational hedging. First,
the estimated coefficients for firm size and intra-firm export share remain mostly
consistent with those in Table 5. These results support the finding that firm size and
intra-firm trade share have significantly negative effects on the likelihood of JPY
invoicing, while having opposite effects on USD invoicing.

Second, the R&D intensity, calculated by dividing R&D expenditures by total
sales, has a negative effect on exports invoiced in JPY and a positive effect on
exports invoiced in USD, as shown in columns (1) and (6) of Table 6. These find-
ings align with theoretical expectations that R&D investment enables exporters to
buffer exchange rate fluctuations by enhancing productivity and maintaining profit
margins. Consequently, firms with higher R&D intensity tend to prefer USD over
JPY, since USD invoicing is associated with a lower desired ERPT.

Third, in columns (2) and (7) of Table 6, we consider the effect of operational
hedging by including the firm’s trade balance ratio (T.B. ratio). As discussed in the
theoretical section, a firm’s trade balance increases the likelihood of JPY-invoiced
exports and decreases that of USD-invoiced exports in the case of a trade surplus,
while it does not significantly affect the invoice currency choice in the case of trade
deficits. In columns (2) and (7) of Table 6, the stand-alone effect of the T.B. ratio
is significantly positive for JPY-invoiced exports and negative for USD-invoiced
exports. In columns (3) and (8), we also include an interaction term between the
T.B. ratio and the trade surplus dummy, which indicates that the coefficient for the
T.B. ratio alone becomes insignificant. However, the coefficient for its interaction
with the trade surplus dummy becomes significantly positive when the dependent

3% Matsuura et al. (2023) empirically showed that firm size significantly affects the Japanese intra-firm
trade share.

35 We re-estimated the model using different proxies instead of the log of export amounts: the log of
total sales, the log of the number of export transactions, and the number of export products. Appen-
dix Table 9 shows that the estimated results using alternative firm size variables are similar to those in
Table 5.
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variable is the JPY-invoiced export share and significantly negative when it is the
USD-invoiced export share, aligning with our theoretical predictions. As shown in
columns (4), (5), (9), and (10), these results remain unchanged even when including
R&D intensity and the T.B. ratio together.

4.4 Effect of the Transaction Size

We extend our analysis to the transaction level to explore whether the choice of
invoicing currency varies with individual transaction characteristics. While our main
analysis is conducted at the firm level—since intra-firm trade data is only available
at that level—examining transaction-level data enables us to assess whether trans-
action size influences currency choice. As shown in Goldberg and Tille (2016) for
Canadian imports, larger transactions may be invoiced differently from smaller ones.

Table 7 presents the estimation results using (the natural log of) the transaction
value as an explanatory variable. The results indicate that transaction value has a
significantly negative effect on the share of JPY-invoiced exports and a significantly
positive effect on the share of USD-invoiced exports. These findings are consist-
ent with our baseline firm-level analysis, suggesting that larger transactions—due
to their greater exposure to foreign exchange risk—are more likely to be invoiced in
a dominant foreign currency such as USD. The effects of the intra-firm export ratio
and R&D intensity remain consistent with our baseline analysis. In contrast, the
coefficients for the T.B. ratio and its interaction term with the surplus dummy are
statistically insignificant. One possible explanation is that operational hedging may
influence firm-level decisions concerning the aggregate share of export invoice cur-
rency, whereas the currency choice at the transaction level may not directly reflect
these broader hedging strategies.

5 Other Estimations

So far, we have analyzed how our key variables affect the choice of invoicing cur-
rency, and the results broadly align with our theoretical expectations. In this sec-
tion, we examine how these findings differ by exporter size by dividing the sample
into large, medium, and small firms. Additionally, we conduct a series of robustness
checks to confirm the validity of our results.

5.1 Different Firm Size Groups

To further examine the effect of firm size on invoice currency choice, we divide
the entire sample into three subgroups. Based on the classification used in multiple
surveys by the MOF and the Bank of Japan (BOJ),* firms with capital below 100

3 For example, this classification is adopted in the MOF’s Corporate Enterprise Survey and the BOJ’s
Tankan Survey.
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million yen are defined as “small-sized”; those with capital between 100 million and
one billion yen as “medium-sized”’; and those with capital of one billion yen or more
as “large-sized.” We conduct the same estimation for each group as in the previous
section. Table 8 presents the estimation results.

Both export amounts, as a proxy for firm size, and the intra-firm export share
show negative and statistically significant effects on JPY-invoiced exports across the
three firm-size groups, while having significantly positive effects on USD-invoiced
exports. The magnitude of the estimated coefficients remains stable regardless of
including other explanatory variables. Thus, the effects of firm size and intra-firm
export share are robust across the three firm-size groups categorized by capital
stock.

Focusing on small-sized firms (Panel A of Table 8), we find that R&D intensity
does not have a statistically significant effect on the choice of invoice currency for
either JPY or USD (columns (2) and (8) of Panel A). This finding suggests that the
impact of R&D investment on improving firms’ productivity and profit margins may
only become evident after reaching a certain threshold. It appears that small firms’
R&D expenditures might be below the level necessary to enhance resilience against
exchange rate risks.

The T.B. ratio, used as a proxy for operational hedging, does not exhibit a sig-
nificant effect on the choice of invoicing currency (columns (3) and (9) in Panel A).
However, when both the T.B. ratio and its interaction with the trade surplus dummy
are included, the coefficient of the T.B. ratio becomes significantly negative for the
share of JPY, while the interaction term becomes significantly positive (column (4)).
In contrast, the signs of these coefficients are reversed for the share of USD (column
(10)). These results suggest that while the interaction term’s effect aligns with our
baseline estimation, the standalone impact of the T.B. ratio does not necessarily mir-
ror the baseline findings. Importantly, these patterns remain robust even when R&D
intensity is included together in the model (columns (5), (6), (11), and (12)).

Why do the findings for the T.B. ratio among small-sized firms differ from our
theoretical predictions? We interpret this inconsistency as stemming from the lim-
ited capacity of small-sized firms—many of which have few or no overseas subsidi-
aries—to effectively engage in operational hedging. Given their generally limited
access to financial hedging instruments, these firms are more likely to invoice in
JPY when running trade surpluses, thereby reducing their exposure to exchange rate
risk. Conversely, when facing trade deficits, small-sized firms tend to prefer USD
invoicing to match their import payments, which are often denominated in USD.
This explanation also accounts for the opposite signs of the coefficients observed in
the determinants of JPY-invoiced exports.

For medium-sized firms (Panel B of Table 8), R&D intensity does not signifi-
cantly influence the choice of invoice currency for either JPY or USD, consistent
with the findings for small-sized firms. The R&D investment might not reach a
threshold that affects firms’ resilience to exchange rate risk, as is the case for small-
sized firms. The coefficient of the T.B. ratio is positive for JPY invoicing and nega-
tive for USD invoicing (columns (3) and (9)). When the interaction term with the
trade surplus dummy is included, the coefficient of the T.B. ratio alone becomes
insignificant, while the interaction term yields estimated results consistent with our
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theoretical predictions (columns (4) and (10)). These patterns remain robust even
when R&D intensity is also included in the specification (columns (5), (6), (11),
and (12)). Thus, unlike small-sized firms, medium-sized firms appear to engage in
invoicing behavior consistent with operational hedging, as expected.

In contrast to small- and medium-sized firms, the estimation results for large-
sized firms (Panel C of Table 8) largely align with our baseline findings presented in
Tables 5 and 6. The coefficient of R&D intensity is significantly negative for JPY-
invoiced exports and significantly positive for USD-invoiced exports, indicating that
Japanese large-sized firms with greater R&D investment are more likely to invoice
in USD. This suggests that their R&D spending likely exceeds the threshold neces-
sary to enhance resilience against exchange rate risk. While the coefficient of the
T.B. ratio is statistically insignificant for JPY-invoiced exports (column (3)), the
interaction term becomes significant for both JPY and USD invoiced exports (col-
umns (4), (6), (10), and (12)), which supports our theoretical expectations. Given
their extensive and sophisticated supply chains, large-sized firms appear well-posi-
tioned to fully leverage operational hedging strategies.

5.2 Other Robustness Checks

We conduct several additional analyses to assess the robustness of our main findings;
all results are presented in the Appendix Tables. First, we investigate the role of firm
performance by including profit margin and labor productivity as alternative explan-
atory variables, since we assume that R&D expenditure influences invoicing cur-
rency choice through these two channels. Appendix Table 10 shows the estimation
results. The profit margin—measured as the ratio of operating profit to total sales—
has a significantly negative effect on the share of JPY-invoiced exports (Panel A)
and a significantly positive effect on the share of USD-invoiced exports (Panel B).
This pattern is consistent with the R&D intensity results in Table 6. It suggests that
firms with higher profit margins have greater financial capacity to absorb exchange
rate risk, making them more likely to choose foreign currency invoicing. In contrast,
labor productivity does not show statistically significant effects on invoicing cur-
rency choice in most cases (Panels A and B). A possible explanation for this lack
of significance is data limitations: labor productivity is measured only at the par-
ent-firm level based on domestic employees, excluding contributions from overseas
operations.

Second, we explore the operational hedging motive using an alternative meas-
ure: the actual value and share of imports invoiced in foreign currencies (Appen-
dix Table 11). While our baseline analysis in Table 6 uses the firm’s overall trade
balance as a proxy for operational hedging, this alternative approach allows us to
directly measure firms’ exposure to foreign currency-invoiced imports. The results
indicate that both USD-invoiced imports and total foreign currency-invoiced imports
significantly decrease the share of JPY-invoiced exports and significantly increase
the share of USD-invoiced exports. These findings are consistent with the theoretical
discussion in Subsect. 3.2 and further support the operational hedging hypothesis.
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Third, we further divide the entire sample into two subgroups: one consisting of
firms in the wholesale industry—corresponding to Japan’s large trading companies
known as Sogo Shosha—and the other including all remaining firms (i.e., those out-
side the wholesale sector). Previous studies, such as Kawai (1996), have highlighted
the significant role of Sogo Shosha in shaping Japanese exporters’ choice of invoice
currency. Given their extensive trade volumes, Sogo Shosha can effectively man-
age foreign exchange risk through internal offsetting of exports and imports. Appen-
dix Table 12 presents the estimation results. Panel A, which focuses on wholesale
firms, shows that the coefficients for R&D intensity and the T.B. ratio are statisti-
cally insignificant. Only the interaction term between the T.B. ratio and the trade
surplus dummy is significant. By contrast, Panel B, which excludes wholesale firms,
yields results that closely align with our baseline findings in Table 6. These results
suggest that the main findings are generally robust to the inclusion of Sogo Shosha,
except for the R&D intensity effect, which appears less pronounced among whole-
sale firms.

Fourth, we perform a robustness check using a more stringent fixed effects speci-
fication. While the choice of invoice currency plays a critical role in determining
ERPT when prices are preset, its macroeconomic relevance may vary between
arm’s-length and intra-firm trade. In intra-firm transactions, prices may function pri-
marily as accounting tools, influenced more by tax considerations than by exchange
rate fluctuations. To account for this distinction, we re-estimate our model using
three-way fixed effects at the year—product—destination country level. Appendix
Table 13 shows that the estimated coefficients for firm size and the intra-firm export
share remain consistent with our baseline results in Table 6, thereby confirming the
robustness of our main findings.

Fifth, we examine the role of export intensity. In our baseline estimations, firm
size is proxied by export value. However, it is plausible that among firms of similar
size, those with higher export intensity are more accustomed to managing exchange
rate risk and thus more likely to adopt USD invoicing. To account for this possibil-
ity, we include total sales and export intensity (defined as the ratio of total exports to
total sales) as separate explanatory variables. Appendix Table 14 reports the results,
indicating that both variables have significantly negative effects on the share of JPY-
invoiced exports and significantly positive effects on the share of USD-invoiced
exports. These findings suggest that, after controlling for firm size (total sales), firms
with greater export dependence are more inclined to invoice in USD.

Finally, we replicate our estimations by firm size presented in Table 8, focus-
ing specifically on exports to Asian countries, given their importance as Japan’s
primary trading partners. The estimation results, presented in Appendix Table 15,
closely align with those in Table 8. As illustrated in Figure 2, Japanese firms pri-
marily choose between JPY (Producer Currency Pricing, PCP) and USD (Vehicle
Currency Pricing, VCP) when exporting to Asia. The findings show that larger firm
size and a higher share of intra-firm exports are associated with a greater likelihood
of USD-invoiced transactions. This pattern reflects the advantage large firms have in
operational hedging through their extensive global production networks and supply
chains. In contrast, smaller firms that may expand exports to Asia without a cor-
responding increase in imports cannot benefit from operational hedging effects and
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are therefore more likely to continue invoicing in JPY to reduce their exchange rate
exposure.

6 Conclusion

It has long been believed that Japanese exports are mainly invoiced in USD. Due
to its vehicle role in foreign exchange transactions and the well-developed finan-
cial markets, the USD is typically considered the most extensively used currency
for Japanese exports, as shown in the aggregated invoice currency share in Figure 1.
However, this study has presented contrary evidence: the majority of Japanese firms
tend to invoice exports in JPY, based on Japan Customs export declaration data.
Only the top 10 percent—and certainly the top one percent—of Japanese firms by
size tend to invoice their exports in USD.

To explain why most Japanese firms choose JPY-invoiced exports, we have con-
ducted a panel estimation with fixed effects and demonstrated that intra-firm exports
tend to facilitate USD-invoiced exports while hindering JPY-invoiced exports. As
Ito et al. (2018) showed, large Japanese firms tend to centralize group-wide credits
and debts from international trade on their parent firms to manage operational hedg-
ing, selecting a single currency, typically USD, as the invoice currency for effective
foreign exchange risk management. In contrast, small firms are less likely to have
a global production and sales network with many overseas subsidiaries. Therefore,
small firms are strongly motivated to pass on exchange rate risk to importers by con-
ducting JPY-invoiced exports.

The question is how small firms can invoice their exports in JPY rather than
USD. Without strong bargaining power, small firms would find it difficult to pursue
JPY-invoiced exports because they cannot pass on exchange rate risk to importers.
One likely reason is that small firms can export their products to foreign countries
because their export products have strong non-price competitiveness, which is a
source of their strong bargaining power and enables them to choose JPY-invoiced
exports. Another reason is that small Japanese firms might accept unfavorable deals
with importers, such as ex-post risk-sharing for large exchange rate changes, in
exchange for invoicing in JPY. Since small firms are at a disadvantage in managing
foreign exchange risk, they have strong incentives to persist in JPY-invoiced exports.

Given that large Japanese firms utilize operational hedging, their dependence on
the USD would remain unchanged. In contrast, smaller firms with fewer overseas
subsidiaries have strong incentives to avoid exchange rate risk by invoicing exports
in JPY because most of their trading partners are foreign firms without capital ties.
It is crucial for smaller firms to avoid exchange rate risk in their exports because
they are at a disadvantage in operational hedging due to having fewer overseas sub-
sidiaries and, consequently, fewer intra-firm exports. Thus, smaller firms will likely
continue to rely on yen-invoiced exports unless they can utilize financial hedging.

This study has examined how firm size, intra-firm exports, and operational
hedging affect the choice of invoice currency. Financial hedging has not yet been
thoroughly explored, mainly due to limited data availability. This financial aspect
of invoice currency choice needs to be empirically investigated. Also, the use of
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Table9 Determinants of Invoice Currency Share: Various Firm Size Variables

Dependent Var. JPY-invoiced export share USD-invoiced export share
(6] (@) 3 “ ® (6)
In(Total Sales) —0.025%%* 0.016%*
(0.004) (0.003)
In(N_transact) —0.035%* 0.023%**
(0.006) (0.003)
In(N_product) —0.031%%* 0.023**
(0.004) (0.002)
Intra-firm —0.143%* —0.157%* —0.150%*%  0.102%* 0.110%* 0.104%#*
(0.033) (0.034) (0.033) (0.023) (0.025) (0.024)
HS6 FE YES YES YES YES YES YES
CountryxYear FE ~ YES YES YES YES YES YES
R-squared 0.161 0.159 0.163 0.203 0.203 0.206
No. Observations 4,101,586 4,101,586 4,101,586 4,101,586 4,101,586 4,101,586
No. Firms 8496 8496 8496 8496 8496 8496

The dependent variable is the invoice currency share in JPY or USD. Results of OLS estimation with
cluster standard errors at the industry level are presented in parentheses. In(N_transact) denotes the natu-
ral logarithm of the number of firms’ export transactions. In(N_product) denotes the natural logarithm of
the number of firms’ export products. The industry classification is based on the BSIBSA classification.
See Table 3 for the BSJBSA classification. Double asterisks (**), a single asterisk (*), and a sharp (#),
respectively, denote one percent, five percent, and 10 percent significance levels

Source: Authors’ estimation

transfer pricing in intra-firm transactions may affect the choice of invoice currency,
suggesting that this issue warrants further investigation, particularly in the context
of international transmission of macroeconomic shocks. We leave these issues as an
important avenue for future research.

Appendix 1: Definition of Asia

Based on information from the United Nations (UN) M49 Standard, “Asia” in
Figure 2, Table 2, and Appendix Table 15 includes the following 50 economies:
Afghanistan, Armenia, Azerbaijan, Bahrain, Bangladesh, Bhutan, Brunei Darus-
salam, Cambodia, China, Cyprus, Georgia, Hong Kong, India, Indonesia, Iran
(Islamic Republic of), Iraq, Israel, Jordan, Kazakhstan, Korea, Democratic Peo-
ple’s Republic of Korea, Kuwait, Kyrgyzstan, Lao People’s Democratic Republic,
Lebanon, Macao, Malaysia, the Maldives, Mongolia, Myanmar, Nepal, Oman, Paki-
stan, State of Palestine, the Philippines, Qatar, Saudi Arabia, Singapore, Sri Lanka,
Syrian Arab Republic, Tajikistan, Thailand, Timor-Leste, Tiirkiye, Turkmenistan,
United Arab Emirates, Uzbekistan, Vietnam, Yemen, and Taiwan (Tables. 9, 10, 11,
12).
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Appendix 2

Section 3.3 of the main text examined the case in which a Japanese parent company
maximizes the joint profit with a single foreign subsidiary. However, especially for
large corporations, it is common to own multiple subsidiaries across different coun-
tries. To better reflect this situation, we consider a case in which the Japanese parent
company has two subsidiaries, each located in a different foreign country. Suppose
an exporter has two importing subsidiaries in different destination countries, country
1 and country 2. The overall profit for this multinational firm can be expressed as
the sum of the exporter’s profit, importing subsidiaries’ profits, minus fixed costs
regarding invoice currencies, as the modified version of Eq. (12):

—I1 x [ =1
maxg [E[Hil <pi1 - e“lQ) +11; (pil +e |Q> — (en + 6111)]
(ho12) = argmax,1,)\ +maxgz E [T, (5 - enl@) + 115 (73 + ¢4 12) = (en + )
—_fm
The subscripts and superscripts include either / or 2 to indicate the destination

countries. e;; (e),) is the log of the bilateral nominal exchange rate of a currency /; (/,)
against JPY. A rise of ¢;; and e, indicates an appreciation of JPY vis-a-vis currencies /,

Table 14 Determinants of

Invoice Currency Share: Export Dependent Var. JPY-invoiced export USD—
Intensity share invoiced
export share
@ (@)
In(Export) —0.016** 0.011%*
(0.002) (0.001)
Intra-firm —0.138** 0.097%**
(0.034) (0.023)
In(Total Sales) —0.021%* 0.013%%*
(0.004) (0.003)
Export Intensity —0.100%* 0.081*
(0.039) (0.032)
HS6 FE YES YES
CountryXxYear FE YES YES
R-squared 0.168 0.207
No. Observations 4,101,586 4,101,586
No. Firms 8496 8496

The dependent variable is the invoice currency share in JPY or USD.
Results of OLS estimation with cluster standard errors at the indus-
try level are presented in parentheses. The industry classification is
based on the BSIBSA classification. See Table 3 for the BSIBSA
classification. Double asterisks (**), a single asterisk (*), and a
sharp (#), respectively, denote one percent, five percent, and 10 per-
cent significance levels

Source: Authors’ estimation
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and /,, respectively. 9111 (6‘122) is the log of the bilateral nominal exchange rate of the cur-
rency of country / (country 2) against currency /; (/,). A rise of el'1 and elz2 indicates an
appreciation of currency /; and /, vis-a-vis the currency of country / and 2, respec-
tively. The invoice currency choice is extended to choosing a pair of currencies for two
destinations. We assume that optimal pricing for two destination countries, i.e., the
equations in the top two rows, is independent of the other market.”” We also assume
that the company group maximizes its joint profit in terms of the parent firm’s cur-
rency. Given a choice of invoice currency in destination country 2, [,, the multinational
maximizes the joint profit for exports to destination country /, the top equation in the
bracket, for each possible invoice currency /,. The profit of importing subsidiary 7,

denominated in the importing country’s currency, is shown as I} <1_75} + elll |Q>.

=1t (ll, lz) is the sum of fixed costs paid by the exporter and the two import-
ers when adopting invoice currencies /; and [, for countries / and 2, respec-
tively.®® We assume these fixed costs are all denominated in the exporter’s cur-
rency and are deterministic. For the fixed cost function, f(/,,/,), we assume
f(PCP,LCP,) < f(VCP,LCP,) < f(LCP,,LCP,), where LCP; and LCP, denote
the local currency pricing for countries / and 2, respectively. We also assume that
the same property holds symmetrically for the second argument. More specifically,
the managerial cost of invoice currency for a Japanese multinational increases in
the order of the JPY, the vehicle currency (typically, the USD as the dominant cur-
rency), and then the local currency. First, the use of the producer’s currency frees
an exporter from managing multiple currencies. Second, using the vehicle cur-
rency avoids the costs associated with the liquidity problem of minor currencies
in foreign exchange markets. Third, and most importantly, we also assume that
f (12, lz) < f(l;,1,) for any currencies of /; and /,. For example, a multinational can
reduce the fixed cost of managing invoice currencies by choosing the USD for des-
tination country / if the invoice currency for destination country 2 is the USD.
(Tables 13, 14, 15).

Without the fixed cost of managing multi-currency invoicing, an exporter would
have to choose the invoice currency independently for each destination country. The
criteria for the optimal currency choice are thoroughly discussed in Section 3.1.
However, when we include the joint fixed costs, ™, the preference order of PCP,
VCP, and LCP for a destination could change depending on the choice of invoice
currency for other destinations. As an important example, a multinational may opt
for the USD as the destination currency, even if it is not the most preferred choice
according to the desired ERPT discussed in Section 3.1. This could be the case if the
multinational has already adopted the USD as the group-wide invoice currency for
other destinations. Choosing the same currency for all destination markets reduces

37 More specifically, this implies that the production functions of the exporter to two destinations are
independent. This assumption is more plausible if products sold to two destination countries are in
entirely different categories. We also need to impose that there exists no arbitrage between two destina-
tion countries if these products are close substitutes.

38 Alternatively, we can use a more generalized form of " = (1, 6) + F,(1)) + £,(1,), where f, f, and
f, are the fixed costs of adopting invoice currencies /; and [, incurred by the exporter, importer /, and
importer 2, respectively. However, for the argument in this subsection, the simplified form is sufficient.

¥



U.S. Dollar Dominance Revisited: New Findings from Japanese...
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Fig. 3 Invoice Currency Choice in Japanese Exports (Count-based; Percent). Note: Data for 2014-2019
are presented. The export invoicing share is calculated by count (i.e., treating each transaction as one
unit, irrespective of value). Following Japan Customs’ definition, “Asia” consists of the following 26
economies: Korea, Democratic People’s Republic of Korea, China, Taiwan, Mongolia, Hong Kong, Viet-
nam, Thailand, Singapore, Malaysia, Brunei, the Philippines, Indonesia, Cambodia, Lao People’s Demo-
cratic Republic, Myanmar, India, Pakistan, Sri Lanka, the Maldives, Bangladesh, Timor-Leste, Macao,
Afghanistan, Nepal, Bhutan. Source: Authors’ calculation based on the Japan Customs export declaration
data

a significant portion of the cost associated with managing multiple currencies. This
is more likely for larger-sized multinationals with a larger number of importing sub-
sidiaries, implying a positive impact of firm size on the probability of choosing the
USD (Figure 3).
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