
Review of Economic Studies (2026) 00, 1–32 doi:10.1093/restud/rdag011
© The Author(s) 2026. Published by Oxford University Press on behalf of The Review of Economic Studies Limited.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any
medium, provided the original work is properly cited.
Advance access publication 27 February 2026

Jumpstarting an International 

Currency
Saleem Bahaj

University College London, UK

and 

Ricardo Reis
London School of Economics, UK

First version received August 2022; Accepted April 2025 (Eds.)

While the USD dominates cross-border transactions today, a few other currencies are also used 

internationally. This paper shows that central bank policies that reduce the volatility of borrowing costs for 

foreign firms in domestic currency can trigger a jumpstart of the currency’s international status, because 

firms’ choices of the currency of their working capital complement their sales invoicing. Empirically, the 

creation of swap lines by the People’s Bank of China between 2009 and 2018 supports this theoretical 

claim. Signing a swap line with a country is associated with an increase in the probability that the country 

would use the RMB at all by 12%, and a four-fold increase in the value of the country’s RMB payments.
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1. INTRODUCTION

An international currency is a monetary unit that is used significantly in cross-border transac- 

tions. The few currencies that qualify today are the euro, the yen, pound sterling, the Swiss 

franc, the yuan and, of course, the US dollar, which dominates invoicing, issuance of financial 

assets, sovereign reserves, and almost any measure of international use. A significant literature 

has modeled the complementarities that make one currency dominant and has studied the privi- 

leges afforded to a country from its currency dominating.1 But before a currency can dominate, 

it has to become international. Fewer studies have investigated how a currency achieves that sta- 

tus, and almost none have asked which government policies assist (or hinder) that jumpstart. 

Why have the euro, yen, sterling, and franc survived in international use despite the dollar’s 

dominance? Why did the yuan join this group in the last decade when the Brazilian real, or the

1. See Prasad (2015), Gopinath (2015), Eichengreen et al. (2017) , and Ilzetzki et al. (2020) among many others.

The editor in charge of this paper was Elias Papaioannou.
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2 REVIEW OF ECONOMIC STUDIES

Indian rupee, has not done so? Did the deliberate policies of the People’s Bank of China (PBoC) 

a decade ago play a role, and if so, how large was it? This paper investigates these questions.
It makes two contributions. First, in Sections 2 and 3, it offers an empirical analysis of the 

PBoC’s swap lines, signed over 2009–18, that provided RMB lending of last resort to foreigners. 

The PBoC’s publicly stated objective for providing this RMB liquidity was to support RMB- 

denominated trade finance and settlement.2 We describe their properties and characterize their 

rapid growth. We combine them with monthly SWIFT data on payments across borders, broken 

down by currency and usage, for the entire globe. These data have the advantage of covering 

many countries over a decade, so we can exploit the cross-country variation to estimate the 

consequences of signing the swap lines.
Our main finding is that there was significant growth in the use of the RMB after entering 

a swap agreement. Comparing twenty-one countries that signed a RMB swap line with those 

that did not, while controlling for a series of confounding factors, we find that a swap line is 

associated at the extensive margin with an increase in the probability that the country uses the 

RMB for international payments by approximately 14%. At the intensive margin, RMB use rises 

by between 220 and 450% across specifications. Most of the effect of the swap lines on using 

the RMB happens within 12 months of the signature of the agreement and persists long after. 

The effect is visible in RMB payments that do not involve China itself, and it is not explained by 

the rising economic integration with China, including under the Belt and Road initiative. Finally, 

this policy has spillovers: when a country enters an agreement, its neighbors’ use of the RMB 

increases by 10%, even if they do not have a swap line.
The paper’s second contribution is a model in Section 4 that explains why a currency 

becomes international (as opposed to dominant) and, most importantly, how a central bank’s 

lender-of-last-resort policy directed at trade finance can influence that process. In the theoret- 

ical framework, import–export firms choose the currency in which to invoice their goods in 

their export markets and the currency of denomination of their trade finance for imported inputs. 

While the literature has focused on the currency of the sales and of the assets of economic agents, 

we focus on the currency of firms’ liabilities. This provides a link to the effect of central bank 

policies on borrowing costs for firms, matching the policies associated with the rise in RMB in 

the data.
In the model, firms face uncertainty over the interest rate on trade finance. By cutting the 

right tail of the distribution of borrowing costs, a swap line makes finance in that currency more 

attractive. Sticky prices then generate a complementarity between the currency of liabilities and 

the currency of invoicing. The model predicts the existence of a threshold on the distribution of 

borrowing costs that, when cleared, leads a currency to jumpstart into international use. Accord- 

ing to the model, the RMB was close enough to this threshold in many countries before the swap 

lines were signed, justifying the extensive margin effects that we estimate.
This mechanism predicted by the model comes with further predictions that we look for in 

the data in Section 5. First, we find that the signing of a swap line stabilizes offshore RMB 

borrowing costs, as postulated by the theory. Second, we show that the volatility in the offshore 

borrowing costs affects RMB use, by looking at the 2015–16 RMB crisis, when the PBoC’s 

attempts to manage the RMB exchange rate by draining liquidity in the offshore market caused 

a sharp rise in the private cost of borrowing RMB outside of China. As our model predicts, this 

event lowers the use of the RMB by countries without a swap line, but not by those with a swap 

line, which insulated them from the fluctuations in the private cost of borrowing. Third, the swap

2. See Zhou (2017) for an official PBoC statement on the aims of the swap facilities. It explicitly mentions 

currency internationalization and the stabilization of markets for trade finance.
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Bahaj & Reis JUMPSTARTING AN INTERNATIONAL CURRENCY 3

lines are associated with an increase in trade finance in the SWIFT data, which was the focus of 

the theory. Moreover, the effect is heterogeneous in line with the theory’s predictions: stronger in 

countries with a higher trade share with China, that import more intermediate goods, and whose 

export industries require more working capital. Fourth and finally, again in line with the model, 

the RMB has replaced existing vehicle currencies like the USD and the EUR in denominating 

payments, as opposed to the local currencies.
We conclude in Section 6 by noting the strong parallels between the rise of the RMB and the 

rise of the USD one century earlier, and speculating on the future role of the RMB.
Related literature. A large literature has studied international currencies, mostly focusing 

on the causes and consequences of USD dominance (Maggiori, 2017; Gourinchas et al., 2019;
Gopinath et al., 2020). We contribute by analysing the early stages of adoption, when a currency 

goes from zero to positive use, well before it becomes dominant.
Like us, several papers put trade at the center of the mechanism that leads to dominance 

(Gopinath and Stein, 2021; Chahrour and Valchev, 2022; Mukhin, 2022). Currency choice in 

trade has several complementarities that incentivize using relatively few currencies. There are 

firm complementarities in matching the currency of costs and revenues (Engel, 2006; Gopinath
et al., 2010), demand complementarities for firms in the same market (Bacchetta and van Win- 

coop, 2005; Goldberg and Tille, 2008), and complementarities between the denomination of 

exports and imports (Chung, 2016; Mukhin, 2022). Empirically, the literature has used micro- 

data on invoicing to confirm that complementarities in currency choice are present in invoicing 

decisions (Goldberg and Tille, 2016; Amiti et al., 2022; Chen et al., 2022; Corsetti et al., 2022), 

including more recently for trade denominated in RMB (Chowdhry, 2024). Our focus is on the 

complementarities between invoicing and trade finance, and especially on how they create a role 

for central bank policies that stabilize the cost of finance in a currency and jumpstart its use.
In that regard, our work is closest to the models of currency choice by Corsetti and Pesenti

(2002, 2015) where self-validating currency areas can emerge depending on the policy rule for 

the nominal rate. Similarly, Drenik et al. (2021) ask how a central bank’s control of inflation 

influences the denomination of contracts. We study a different central bank policy, the lender of 

last resort function extended to trade finance abroad.3

Using firm-level data, Salomao and Varela (2022) characterize which Hungarian firms bor- 

row in foreign currency. Their findings support the mechanisms guiding the choices of the firms 

in our model. Benguria and Novy (2024) use Argentinian data on firm invoicing to study our 

model’s predictions on the impact of the RMB swap lines. Closest to our paper is Eichengreen
et al. (2017), which asks whether central bank’s policies can jumpstart the international use of 

a currency in the historical context of the Federal Reserve (Fed). For the internationalization of 

the USD, it is difficult to separate the effect of policy from other factors, including World War I 

or rapid US growth. We provide an analogy with the PBoC, and use its swap lines as a way to 

test for the effects of policy.
Returning to theoretical mechanisms, Gopinath and Stein (2021) study a different comple- 

mentarity between finance and invoicing for firms. They focus on the problem of local banks, 

who lend domestically in foreign currency in order to match the deposits of domestic households 

in foreign currency. In our application, there is no significant volume of RMB deposits in almost 

all of the countries in our sample. Moreover, because the foreign currency deposit base gives an 

abundant supply of foreign currency funding to banks in the model of Gopinath and Stein (2021),

3. Bruno and Shin (2023) also emphasize the importance of the currency of firms’ working capital. Their focus, 

however, is on how changes in the exchange rate transmit to costs of production. Drenik and Perez (2021) also introduce 

a working capital channel, but their focus is on the domestic, rather than cross-border, use of an international currency.
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4 REVIEW OF ECONOMIC STUDIES

an international lender of last resort is unnecessary.4 Therefore, this model does not explain our 

empirical results. Consistent with our focus instead on trade finance and the availability of bank 

loans to firms in foreign currency, di Giovanni et al. (2021) show that this funding is important, 

volatile, and exposed to shocks from the foreign economy. Empirically, Bahaj and Reis (2024)
document the sources of volatility in RMB-denominated offshore borrowing, further raising the 

relevance of lender-of-last-resort policies while, theoretically, Cristoforoni and Errico (2024)
extend our model to study asymmetric shocks across currencies.

The role of depositors by Gopinath and Stein (2021) ties with a related literature on how 

international currencies act as a store of value. A currency can dominate others as an asset if 

it offers a hedge against consumption risk (Hassan, 2013; Gourinchas et al., 2022) or if it has 

special features in terms of its safety or convenience (Farhi and Maggiori, 2018; Jiang et al., 

2021). In the data, the USD also dominates the denomination of debt securities (Maggiori et al., 

2019, 2020).5 Farhi and Maggiori (2019) propose a model where the denomination of payments 

intersects with the denomination of reserve assets, specifically in the context of competition 

between the US and China. The policy we study does not directly tie into the role of the RMB as 

a store of value. Swap lines alter the cost of borrowing RMB rather than the returns on holding it. 

Several other Chinese policies are designed to internationalize the RMB as a store of value (Naef
et al., 2022), including the opening up of the stock market (He et al., 2023), the bond market 

(Clayton et al., 2025), and the establishment of an offshore banking system (Bahaj and Reis, 

2024). Clayton et al. (2025) discuss this aspect of the internationalization strategy, rationalizing 

China’s policies as trying to build credibility as an issuer while reducing the cost of capital 

flight.
There is a growing literature studying swap lines (Bahaj and Reis, 2022b, 2023), but it 

has focused almost entirely on the swap lines established by the Federal Reserve or the ECB. 

Their features and aims are different from the PBoC lines studied in this paper, since they: 

(i) have shorter maturities, (ii) involve only a handful of advanced economies as opposed to 

the diverse set of countries with RMB swap lines, (iii) were designed to address the dollar 

funding needs of foreign banks with substantial dollar-denominated assets, in contrast to the 

PBoC’s focus on trade finance in the context of limited RMB cross-border banking, and (iv) 

were needed because of the USD’s dominance, as opposed to the RMB swap lines that were 

deployed to start the internationalization of the RMB. While the RMB’s swap lines are dif- 

ferent, they are no less economically important: their notional limit of approximately RMB 

3tr is comparable to the USD 600 bn of peak drawings from the Fed’s swap line. Horn et al.
(2023) aggregate public sources and argue that around half the lines have been tapped and, in 

keeping with the lender of last resort function, drawings are associated with times of external 

distress.

4. Das et al. (2022) extend the model to include banking crises, which creates a role for a lender of last resort 

in foreign currency to fund bailouts. However, the lender of last resort is the local central bank, and the relevant policy 

trade-offs are with reserve accumulation and macroprudential policy, unlike the borrowing costs for trade finance that 

we emphasize.
5. As shown by Maggiori et al. (2020), access to the international bond market is relatively rare among firms, 

and the policy we study focuses primarily on supporting the banking system. Several papers study determinants of the 

denomination of bond issuance, including hedging (Coeurdacier and Gourinchas, 2016), safety and convenience premia 

(Caramichael et al., 2021; Jiang et al., 2024), carry trades and speculation (Bruno and Shin, 2017; Huang et al., 2024), 

and signaling (Eren et al., 2024). More broadly, Eren and Malamud (2022) propose that the dominance of the USD 

arises from its role in denominating credit and study the resulting global impact of the US monetary policy.
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Bahaj & Reis JUMPSTARTING AN INTERNATIONAL CURRENCY 5

2. DATA ON RMB PAYMENTS AND SWAP LINES

This section describes our two sources of data: the PBoC and multiple central banks on 

their swap agreements, and the Society for Worldwide Interbank Financial Telecommunication 

(SWIFT) on cross-border payments by currency. Formal definitions and sources are in 

Appendix B. After discussing how many lines were signed and when between 2009 and 2018, we 

build an aggregate series for cross-border RMB payments, and discuss the appropriate sample 

of countries to connect the two.
The PBoC swap lines. A RMB swap line is an agreement between the PBoC and a foreign 

central bank enabling the latter to borrow RMB in order to provide RMB-denominated credit in 

the foreign economy to local banks. The typical agreement sets out a renewable three-year period 

during which the foreign central bank can choose to activate the line. Like other central bank 

lending programs, swap lines put a ceiling on interest rates, thereby reducing the interest rate 

risk faced by commercial banks (and by extension their customers) in dealing in RMB.6 There- 

fore, the lines provide insurance against excessively high borrowing costs; we will empirically 

confirm this effect for the RMB in Section 5.
Appendix A describes the operational aspects of the RMB swap lines and explains how they 

are an extension of the PBoC’s lender of last resort function abroad to support the provision of 

RMB-denominated trade finance by foreign banks. It also discusses the usage of the facilities. On 

the one hand, there is no systematic usage data, but there is scattered evidence that it is positive. 

On the other hand, even if a line is unused most of the time, its presence still caps interest rate 

risk for firms reliant upon RMB trade finance.
We collect data on each swap line agreement signed or renewed by the PBoC starting from 

2009.7 We compiled this information from the PBoC’s news releases, validated against the 

counterparty’s communications. By 2018, thirty-eight countries had signed an agreement. The 

variable SwapLinei,t takes a value of one if country i first signed a PBoC swap agreement at or 

before month t. Because swap line agreements sometimes lapse and are usually renewed right 

away or within a few months, we keep the indicator at 1 if the agreement lapses, since the poten- 

tial for renewal would maintain its insurance aspect. Hence, SwapLinei,t is a binary absorbing 

treatment variable with staggered adoption.
Figure 1(a) shows the evolution of the number of outstanding swap lines and the sum of their 

notional limits. The trend is upward-sloping. Most of the growth happened in the decade’s first 

half, with a slowdown after 2016. Since 2018, only Saudi Arabia, Macau, and Laos signed new 

agreements, but many swap lines were renewed and the amount outstanding increased.
Figure 1(b) shows a map of outstanding lines. Large financial centers have large swap lines, 

as expected since their financial systems supply credit in RMB to firms around the world. Some 

countries with significant trade or investment relations with China also have a line. For the other 

swap lines, there is no obvious pattern driven by economic fundamentals. This likely reflects that 

the lines were partly a political endeavor. It also means that the timing in which the agreements 

were signed is not clearly linked to fundamentals.
SWIFT data on RMB payments. SWIFT provides a network for banks to send and receive 

secure and standardized messages about financial transactions. SWIFT does not settle payments, 

but its messages are mostly cross-border payment orders that are settled via correspondent

6. See Bahaj and Reis (2022a) on this mechanism and evidence for its effectiveness.
7. Subsequent work has expanded this data collection to cover all swap lines around the world (Bahaj et al., 

2024).
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6 REVIEW OF ECONOMIC STUDIES

(a) (b)

FIGURE 1 

The PBoC swap lines: (a) swap lines: number and amounts and (b) the network of swap lines in 2018
Notes: In Panel (a), the navy line with circular dots shows the cumulative number of countries/central banks that had signed at least one 

swap agreement with the PBoC; the burgundy line with square dots shows the current notional limit on all active PBoC swap lines where 

lines that have lapsed and have not been renewed receive a zero value. Panel (b) shows swap lines active at the end of 2018; the shade of 

color indicates the maximum amount the PBOC is willing to lend in RMB bn.

accounts that banks hold with each other. These messages account for a large share of cross- 

border transactions (see Rice et al., 2020) across currencies, including RMB payments (see 

Appendix A.3).
Our data are the monthly value of messages (measured in USD) in a balanced panel between 

October 2010 and October 2018, excluding within-country messages, aggregating by country- 

pair (there is no information on the bank or client sending the message), and broken down 

by currency and message type. For most of what follows, we focus on payment orders: these 

are message types MT103 and MT202 in SWIFT, covering single customer and bank-to-bank 

payment message types, respectively. We also consider message types MT400, which are advices 

of payment, and MT700, which confirm the issuance of a letter of credit.8 These messages arise 

directly from trade finance (the payments backing MT400 and MT700 are recorded separately 

as message types MT202 or MT103). However, not all international trade involves an MT400 or 

MT700, and not all trade finance is communicated via SWIFT. Hence, these message types have 

incomplete coverage and may not be representative.
Our main measure of interest is the value of RMB cross-border payments sent and received 

per month per country (or, equivalently, the messages related to trade finance). The aggregated 

series for the RMB share of payments computed from the microdata is displayed in Figure 2. 

We show message types from payments in panel (a) and those from trade finance in panel (b). 

While our microdata stops in 2018, we add aggregate public data published by SWIFT on RMB 

payments to show more recent trends.9

The upward trend in the use of the RMB for payments since the PBoC started its internation- 

alization strategy is visible. As with the number of swap lines, there is a leveling off in 2015–16 

and a slight decline after, which we will discuss in detail in Section 5.2. The RMB recovered

8. Specifically, an MT400 is a message from a bank acting on behalf of an importer, confirming to a bank acting 

on behalf of an exporter that the importer has made payment. An MT700 is a message from a bank acting on behalf of 

an importer to a bank acting on behalf of the exporter that it will pay the exporter once required documents are supplied, 

typically upon receipt of proof of shipping.
9. Our aggregate series differs from SWIFT’s due to us consolidating jurisdictions—the Euro Area, the US and 

its outlying territories, the UK and the crown dependencies, and others.
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Bahaj & Reis JUMPSTARTING AN INTERNATIONAL CURRENCY 7

(a) (b)

FIGURE 2 

RMB share in global payments and trade finance: (a) payments (MT103 & MT202) and (b) trade finance/settlement 

(MT400 & MT700)
Notes: In Panel (a), the burgundy line with square dots shows the percentage of SWIFT messages MT103 and MT202 denominated 

in RMB as reported by the SWIFT RMB tracker; the navy line with circular dots shows the equivalent for our microdata. Panel (b) is 

the equivalent but for message types MT400 and MT700, i.e. those related to trade finance. The navy and burgundy lines do not align 

precisely due to differences in how jurisdictions have been consolidated.

ground in 2018–22, and there was a further jump in use following the invasion of Ukraine that 

cannot be accounted for solely by Russia, which is too small in the global payment system.10

In the final quarter of 2023, the RMB was the fourth most commonly used currency for pay- 

ments, between the GBP and JPY, and the second most commonly used for trade finance at a 

similar level to the EUR. A decade prior, in 2013, the RMB was the 12th most used currency for 

payments, just below the Thai Baht.
A first look at the data. Figure 3 plots the sample average RMB share of payments per country 

against the share of goods trade for each country with China. Three points stand out. First, there 

are outliers in the data. Some heavy users of RMB are large financial centers that process RMB 

payments, like Hong Kong or Singapore. Macau and Iran are also special cases: the former is a 

special administrative area of China, while the latter is under economic sanctions. Mongolia is 

another outlier as a neighboring country with strong links to China.
Second, the observations are above the 45-degree line: the RMB as a payment currency has 

punched below China’s weight in international trade. By comparison, the USD has a weight 

of around 50% in global payments relative to a US trade share of around 15%. The USD is a 

dominant, as opposed to merely international, currency. The correlation in the figure is small, as 

some economies that are highly integrated in trade use the RMB little.
Third, for most country-month observations, the use of the RMB is zero.11 Appendix Figure 

A2 presents equivalent scatter plots for the start and end of the sample, in 2010 and 2018. A 

significant change between the two dates is countries starting to use the RMB in the first place, 

alongside an overall increase in the share of payments.

10. In subsequent work, Chupilkin et al. (2023) show that the swap lines are associated with an amplification of 

the switch to the RMB among Russia’s trading partners after 2022.
11. SWIFT reports a zero for a country pair if there were less than four payments across all currencies in that 

month. So, if a country makes many payments to China, but all are in dollars, we would accurately observe RMB 

payments as a precise zero. If the country only makes two payments to China, but all are in RMB, then the observation 

would be zero as well.
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8 REVIEW OF ECONOMIC STUDIES

FIGURE 3 

RMB payments per country versus trade with China
Notes: Scatter plot showing the average share of a country’s good trade with China (sum of imports and exports) on the y-axis and the 

equivalent share of payments in RMB (MT103 and MT202) on the x-axis. The dashed line is a 45 degree line and the solid black line is 

a line of best fit. Data on trade shares are from the IMF direction of trade statistics.

Let Rpaymenti,t denote the value of RMB payments (MT103 and MT202) from country i in 

month t. Reflecting the extensive margin, our initial variable of interest is an indicator that takes 

a value of 1 if, in a month, the country sends or receives an RMB payment, 1(Rpaymenti,t > 0). 

We then turn to the share of cross-border payments in RMB, Rsharei,t , scaled so a unit change 

is equivalent to 1 percentage point, together with other measures to assess the intensive margin.
Sample selection. Developed economies have sophisticated financial sectors that generate 

domestic trade finance and are often hubs for international payments. This can lead to double 

counting transactions in SWIFT: a payment can appear as multiple messages if routed through 

several jurisdictions. A payment from Chile to China may pass through New York, London, and 

Singapore, so payment flows to and from financial centers can be misleading.
We deal with financial centers and the concern over the outliers highlighted by Figure 3 in 

a few ways. First, we consolidate Hong Kong and Macau into China. Second, we drop Iran 

from the sample given its sanctioned status, and we consider the robustness of our results to the 

inclusion of Mongolia’s swap line. Third, in the baseline, we exclude the financially developed 

countries that are hubs and focus on developing countries (average below 30,000 PPP dollars of 

GDP per capita over the sample) and likely rely on foreign currency credit.12

Finally, we exclude four countries that had a swap line before the start of the sample, as well 

as countries with an average population of less than half a million, and countries with missing 

values for our control variables to keep a balanced panel. This leaves 11,058 observations on 

114 countries, of which twenty-one are treated during the sample period. Table 1 shows the date

12. We treat the euro area’s countries at the start of the sample in 2010 as a single consolidated entity, which is 

dropped because its per capita income exceeds the threshold. Countries that joined the euro area after 2010 are separate, 

but we do not treat their adoption of the euro, and resulting access to the ECB’s swap line, as equivalent to signing an 

agreement.
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Bahaj & Reis JUMPSTARTING AN INTERNATIONAL CURRENCY 9

TABLE 1
The PBoC’s swap line agreements as of end 2018

In Date Notional Amount In Date Notional Amount
Baseline of First (RMB mn) as of Baseline of First (RMB mn) as of

Country Sample Agreement First Agreement Country Sample Agreement First Agreement

Albania ✓ 12/09/2013 2,000 Malaysia 08/02/2009 80,000
Argentina 02/04/2009 70,000 Mongolia ✓ 06/05/2011 5,000
Armenia ✓ 25/03/2015 1,000 Morocco ✓ 11/05/2016 10,000
Australia 22/03/2012 200,000 New Zealand 18/04/2011 25,000
Belarus 11/03/2009 20,000 Nigeria ✓ 27/04/2018 15,000
Brazil ✓ 26/03/2013 190,000 Pakistan ✓ 23/12/2011 10,000
Canada 08/11/2014 200,000 Qatar 03/11/2014 35,000
Chile ✓ 25/05/2015 22,000 Russia ✓ 13/10/2014 150,000
ECB 08/10/2013 350,000 Serbia ✓ 17/06/2016 1,500
Egypt ✓ 06/12/2016 18,000 Singapore 23/07/2010 150,000
Hong Kong 20/01/2009 200,000 South Africa ✓ 10/04/2015 30,000
Hungary ✓ 09/09/2013 10,000 Sri Lanka ✓ 16/09/2014 10,000
Iceland 09/06/2010 3,500 Surinam ✓ 18/03/2015 1,000
Indonesia 23/03/2009 100,000 Switzerland 21/07/2014 150,000
Japan 26/10/2018 200,000 Tajikistan ✓ 03/09/2015 3,000
Kazakhstan ✓ 13/06/2011 7,000 Thailand ✓ 22/12/2011 70,000
Korea 20/04/2009 180,000 Turkey ✓ 21/02/2012 10,000
Malaysia 08/02/2009 80,000 Ukraine ✓ 26/06/2012 15,000
Mongolia ✓ 06/05/2011 5,000 UAE 17/01/2012 35,000

Notes: This shows all the countries that signed swap agreements with the PBoC until the end of our sample in 2018. 

The second column indicates whether the country enters our baseline regression sample (i.e. column (4) of Table 2); 

countries can be excluded if they signed an agreement before the start of our sample in October 2010 or are above the 

per capita income threshold. Column (10) of Table 2 relaxes this income threshold filter for the main empirical analysis.

each country signed an agreement with the PBoC, and Appendix Table A1 presents summary 

statistics for the variables used in our baseline specification.

3. THE IMPACT OF SWAP LINES ON RMB PAYMENTS

This section investigates whether signing a swap line is associated with an increase in RMB 

usage, along both the extensive and the intensive margins, and judges how robust this relation is 

to controlling for several covariates.

3.1. The evolution of RMB use

Panels (a) and (b) in Figure 4 plot the mean and median RMB share of cross-border payments 

for all countries that signed a swap agreement against the number of months before and after the 

line was introduced. Noticeably, the typical country that entered a swap agreement made little 

use of the RMB before the policy. Afterwards, the RMB was used persistently, at a rate that grew 

over time.
One year prior to signing the agreement, these countries used the RMB at similar rates to 

other countries. Mean usage increases just a few months before the announcement, but it turns 

out that Mongolia drives this as an outlier: excluding Mongolia, there is no pre-trend (see Figure
A4 in the Appendix). It is still possible that the signing of the swap line is anticipated, since the 

negotiations are not always secret, and some official announcements are made in the buildup to 

an agreement. Considering the role of these facilities as an insurance mechanism, it would not 

be surprising that behavior starts to change even before the agreement is finalized.
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(a) (b)

(c) (d)

FIGURE 4 

RMB payments before and after a swap line is signed: (a) median of Rsharei,t , (b) mean of Rsharei,t , (c) country 

means of 1(Rpaymenti,t > 0), and (d) country means of Rsharei,t

Notes: Panels (a) and (b) plot of Rsharei,t against event time. Event time is defined such that month zero corresponds to the month when 

the country first signs a PBoC swap line. Panel (a) plots, for each event time period, the median value of Rsharei,t for all countries that 

have signed a swap agreement in our sample. The navy line with circular dots in Panel (b) presents the equivalent value for the mean 

of countries that have signed swap line agreements. The burgundy line with square dots in Panel (b) corresponds to a control group 

based on countries that have never signed swap agreements. To produce it, for each country that signed an agreement, we take a mean of 

Rsharei,t for the countries who never entered an agreement in the same event time period. This forms a control group for each country 

that entered an agreement. We then take a second mean of these control series across the swap line countries for each event time period. 

This second mean is the burgundy line. The median RMB usage for countries that have not signed a swap line is nil for all time periods 

so we do not present an equivalent series for Panel (a). Panel (c) plots, for each country that has signed an agreement, the average level 

of 1(Rpaymenti,t > 0) before and after signing a swap line. Navy circles indicate countries that enter our baseline sample, and burgundy 

squares indicate developed economies and financial centers that we drop in the baseline specification. Panel (d) plots the equivalent for 

Rsharei,t , Mongolia is excluded.

Panels (c) and (d) in the figure show the average of 1(Rpaymenti,t > 0) and Rsharei,t , respec- 

tively, before and after a swap line is signed for each country in our sample that has an agreement. 

For completeness, we also add the data points for the developed countries that we excluded from 

our baseline estimates. Almost all the data points are above the 45-degree line, indicating that 

the swap line is associated with a rise in RMB use, consistent with panels (a) and (b).
The bottom line from Figure 4 is that the swap lines are associated with a jumpstart in the 

use of the RMB as an international currency for payments. The rest of this section investigates 

whether this effect is statistically significant, and whether it may be driven by other observables. 

We discuss RMB trade finance in particular in Section 5.
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3.2. Statistical specification

Our baseline specification is a panel linear probability regression:

1(Rpaymenti,t > 0) = ςi + τt + β × SwapLinei,t + γ × Controlsi,t + errori,t , (3.1)

An estimate of β > 0 indicates that the swap lines have a positive association with RMB use 

at the extensive margin. This is a difference-in-differences model with a staggered, absorbing, 

binary treatment. Because a recent literature has noted that there might be a bias if the treatment 

effect is heterogeneous across time, we use the imputation methodology from Borusyak et al.
(2024), clustering standard errors at the country level and averaging treatment effects by cohort.

There is a causal interpretation of β if there is conditional independence: in the absence of 

the swap lines agreement and conditional on our control variables, the countries in our sample 

would have similar trends in the use of the RMB. This would be true if the countries were 

comparable and the swap lines were randomly assigned. Anecdotally, the agreements’ timing 

were primarily the result of political forces in China and the counter-party rather than economic 

forces. However, RMB usage in a country could increase due to factors that also prompt the 

signature of a swap line with the PBoC. The obvious confound is rising economic, financial, 

and political integration with China. We address this concern with a combination of controls, 

zooming in on payments less closely linked to economic activity with China, and looking for 

spillover effects on other countries. Still, to be clear, none of these are watertight identification 

strategies so our results should be read as documenting an association between the policy and 

RMB use.
Covariates. Our controls fall into three categories, reflecting different confounds. First, a 

swap line may be signed to facilitate trade with China and, in turn, more trade with China could 

encourage RMB use independently of the policy. To control for this, we include as covariates: 

the log of dollar exports and imports from the country to China, the ratio of Chinese imports 

and exports in the country’s GDP, and a dummy for whether the country has a trade agreement 

with China. Note, however, that in the data there is no increase in trade with China following the 

introduction of a swap line (see Appendix C.2).
Second, non-trade-related integration may lead to increased RMB payments thanks to poli- 

cies distinct from, but correlated with, the swap lines. The RMB swap lines are sometimes part 

of a package of policies between China and other countries, and it may be these other poli- 

cies that spurred the use of the RMB. To address this issue, we add four measures of Chinese 

economic policy toward county i as another set of controls: whether the country has a RMB 

clearing bank,13 whether it is a member of the Asian Infrastructure Investment Bank, the size 

of infrastructure investment flows from China as a ratio of GDP (both the monthly flow and 

the cumulative flow since the start of the sample),14 and the similarity of the country’s voting 

patterns to China in the UN General Assembly, to proxy for the country’s overall geopolitical 

alignment with China.
Third, region-specific trends in RMB usage may correlate with signing a swap line, perhaps 

because of political or economic developments in the region and its relations with China. We 

control for the proportion of the country’s neighbors that use the RMB in a given month. A 

country’s neighbors are defined as all countries within 1,000 km of country i if at least five are 

within that distance (if there are fewer than five countries, we include the nearest five countries

13. See Appendix A.1 for discussion of the role played by clearing banks.
14. Infrastructure investment forms a key pillar of China’s global development strategy under the country’s Belt 

and Road Initiative (BRI), and we dig deeper into the role played by the BRI in Appendix C.1.
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to country i).15 A related issue is that signing a swap agreement can spill over across borders. If 

an individual country signs an agreement and starts pricing trade in RMB, nearby countries that 

trade with it may also start using the currency. Such spillovers would reject the null hypothesis 

that the swap line has no effect, but they would violate the assumption of a stable unit treatment 

value. Appendix C.2 uses a spillover model to explore the association between a swap line and 

RMB use in neighboring countries.

3.3. Estimates

The extensive margin. Table 2 reports estimates for the extensive margin of RMB use. The first 

column has no covariates and shows that the swap line is associated with an 11% increase in 

the country’s likelihood of using the RMB in a given month. The following three columns show 

that this finding is unaffected by incrementally adding our three sets of covariates. Column (5) 

confirms our coefficient of interest is similar if we use a two-way fixed effects estimator.16

Columns (6) and (7) split payments into those sent versus those received: for payments 

related to trade, the former would correspond to imports and the latter to exports. The relation- 

ship is stronger for payments sent than received, which will be consistent with our model, where 

the response of exports is a second-round effect. The coefficient on payments received is not dis- 

tinguishable from zero in the table, but this is not true across alternative specifications, and when 

we consider only trade finance payments received, the coefficient is statistically significant (see 

Appendix Table A4).
Figure 5(a) shows an event study plot for the specification in column (4), which has all the 

covariates. Most of the effect is in the vicinity of the signing of the swap line, with the coefficient 

stabilizing after 12 months. There is no reversion.
In line with our previous discussion of pre-trends, the event study plot suggests an effect just 

prior to the agreement. The formal pre-trend tests by Borusyak et al. (2024) reject the null of 

no pre-trend up to two months prior, but not for further lags. It is unlikely that an unobserved 

pretreatment shock triggered both the RMB use and the signing of a swap line since it takes more 

than 2 months to negotiate an agreement. More likely, this reflects anticipation, as news about 

the agreement may be available before the announcement. Column (8) of Table 2 accounts for 

an anticipation period by shifting the treatment timing 6 months prior. This raises the coefficient 

estimate by 6% points.
Finally, columns (9) and (10) consider the robustness of the results to sample selection. Col- 

umn (9) excludes Mongolia as an outlier; this has minimal impact on our results at the extensive 

margin (the same is not true at the intensive margin, as we will discuss below). Column (10) 

relaxes the selection criteria on excluding developed economies, which has little impact on the 

coefficient estimate.
The intensive margin. Table 3 considers the association between the swap line and the inten- 

sive margin of RMB use. This requires taking a stance on Mongolia, because it is an outlier

15. Formally, let Ni denote the set of country i’s neighbors. The control variable for neighbors RMB use 

is: Neighbor Usei,t =
1

|Ni |

∑︁
j∈Ni

1(Rpayment j,t > 0). We measure distance capital to capital using great circle 

distance. Alternative measures and thresholds give similar results.
16. The number of countries that sign a swap agreement is small, so there is a large pure control group of 

never-treated countries. Hence, a two-way fixed effects estimator will still primarily deliver an estimate of β based on 

comparisons between treated observations and the never-treated and down weight “forbidden” comparisons that motivate 

the literature on staggered adoption. As a result, the imputation and standard least squares estimates deliver similar 

results.

D
ow

nloaded from
 academ

ic.oup.com
/restud/advance-article/doi/10.1093/restud/rdag011/8501247 by Joint Bank/Fund Library IN

AC
TIVE - D

O
 N

O
 U

SE user on 01 Septem
ber 2026

http://academic.oup.com/restud/article-lookup/doi/10.1093/restud/rdag011#supplementary-data
http://academic.oup.com/restud/article-lookup/doi/10.1093/restud/rdag011#supplementary-data


Bahaj & Reis JUMPSTARTING AN INTERNATIONAL CURRENCY 13

TA
B

L
E

 
2

Sw
ap

 
lin

es
 
an

d 
th

e 
pr

ob
. t

he
 
R

M
B

 
is

 
us

ed

B
as

el
in

e 
Sp

ec
ifi

ca
tio

n
R

ob
us

tn
es

s

Ti
m

e 
&

In
cl

. C
hi

na
In

cl
. C

hi
na

In
cl

. N
ei

gh
L

ea
st

Pa
ym

en
ts

Pa
ym

en
ts

6 
M

on
th

E
x

In
cl

.
C

ou
nt

ry
 
f.e

.
Tr

ad
e

Po
lic

y
Sh

ar
e

Sq
ua

re
s

Se
nt

R
ec

’d
Sh

if
t

M
on

go
lia

D
ev

el
op

ed
(1

)
(2

)
(3

)
(4

)
(5

)
(6

)
(7

)
(8

)
(9

)
(1

0)

Sw
ap

L
in

e i
,t

0.
10

65
**

0.
10

69
**

0.
12

29
**

*
0.

11
79

**
*

0.
15

48
**

0.
11

68
**

0.
05

51
0.

17
80

**
*

0.
14

79
**

*
0.

09
83

**

(0
.0

46
)

(0
.0

45
)

(0
.0

44
)

(0
.0

46
)

(0
.0

71
)

(0
.0

46
)

(0
.0

39
)

(0
.0

48
)

(0
.0

47
)

(0
.0

49
)

N
tr

ea
te

d
21

21
21

21
21

21
21

21
20

29
N

co
nt

ro
l

93
93

93
93

93
93

93
93

93
10

7
T

97
97

97
97

97
97

97
97

97
97

Ti
m

e 
f.e

.
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
C

ou
nt

ry
 
f.e

.
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Tr

ad
e 

C
on

tr
ol

s
N

o
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Po

lic
y 

C
on

tr
ol

s
N

o
N

o
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
N

ei
gh

bo
r C

on
tr

ol
N

o
N

o
N

o
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
M

et
ho

d
B

JS
(2

4)
B

JS
(2

4)
B

JS
(2

4)
B

JS
(2

4)
O

L
S

B
JS

(2
4)

B
JS

(2
4)

B
JS

(2
4)

B
JS

(2
4)

B
JS

(2
4)

N
ot

es
:S

ta
nd

ar
d 

er
ro

rs
 
cl

us
te

re
d 

by
 
co

un
tr

y 
in

 
pa

re
nt

he
se

s,
 
*

p
<

0.
1,

 
**

p
<

0.
05

, *
**

p
<

0.
01

. 
E

st
im

at
es

 
of

 
eq

ua
tio

n 
(3

.1
). 

In
 
al

l s
pe

ci
fic

at
io

ns
, t

he
 
ou

tc
om

e 
va

ri
ab

le
 
is

 
an

 
in

di
ca

to
r v

ar
ia

bl
e 

fo
r w

he
th

er
 
th

e 
co

un
tr

y 
m

ak
es

 
a 

pa
ym

en
t d

en
om

in
at

ed
 
in

 
R

M
B

 
in

 
a 

pa
rt

ic
ul

ar
 
m

on
th

 
w

he
re

 

pa
ym

en
t i

s 
de

fin
ed

 
by

 
SW

IF
T

 
m

es
sa

ge
 
ty

pe
s 

M
T

 
10

3 
an

d 
M

T
 
20

2.
 
T

he
 
tr

ea
tm

en
t v

ar
ia

bl
e 

is
 
a 

du
m

m
y 

va
ri

ab
le

 
in

di
ca

tin
g 

w
he

th
er

 
th

e 
co

un
tr

y’
s 

ce
nt

ra
l b

an
k,

 
as

 
of

 
m

on
th

t, 
ha

s 
ev

er
 

si
gn

ed
 
a 

sw
ap

 
lin

e 
ag

re
em

en
t w

ith
 
th

e 
PB

oC
 
(S

w
ap

L
in

e i
,t

). 
Sa

m
pl

e 
pe

ri
od

 
is

 
O

ct
ob

er
 
20

10
 
to

 
O

ct
ob

er
 
20

18
. B

JS
(2

4)
 
re

fe
rs

 
to

 
th

e 
D

iD
 
im

pu
ta

tio
n 

m
et

ho
d 

fr
om

B
or

us
ya

k
et

 
al

.(
20

24
)

. C
ol

um
n 

(1
):

 
in

cl
ud

es
 
on

ly
 
co

un
tr

y 
an

d 
tim

e 
fix

ed
 
ef

fe
ct

s 
an

d 
no

 
fu

rt
he

r c
on

tr
ol

s.
 
C

ol
um

n 
(2

):
 
as

 
pr

ev
io

us
, a

s 
bu

t i
nc

lu
de

s 
as

 
co

nt
ro

ls
 
a 

C
hi

ne
se

 
FT

A
 
du

m
m

y 
an

d 
tr

ad
e 

flo
w

s 
w

ith
 
C

hi
na

. 
C

ol
um

n 
(3

), 
as

 
pr

ev
io

us
, b

ut
 
in

cl
ud

es
 
as

 
ex

tr
a 

co
nt

ro
ls

 
du

m
m

ie
s 

fo
r m

em
be

rs
hi

p 
of

 
th

e 
A

II
B

 
an

d 
th

e 
pr

es
en

ce
 
of

 
an

 
R

M
B

 
cl

ea
ri

ng
 
ba

nk
 
an

d 
C

hi
ne

se
 
in

ve
st

m
en

t fl
ow

s 
in

to
 
th

e 
co

un
tr

y.
 

C
ol

um
n 

(4
):

 
as

 
pr

ev
io

us
, b

ut
 
in

cl
ud

es
 
N

ei
gh

bo
r U

se
i,

t
as

 
an

 
ex

tr
a 

co
nt

ro
l. 

C
ol

um
n 

(5
):

 
as

 
co

lu
m

n 
(4

), 
bu

t u
se

s 
a 

tw
o-

w
ay

 
fix

ed
 
ef

fe
ct

s 
es

tim
at

or
. C

ol
um

n 
(6

):
 
as

 
co

lu
m

n 
(4

), 
bu

t o
nl

y 
co

ns
id

er
s 

pa
ym

en
ts

 
se

nt
. C

ol
um

n 
(7

):
 
as

 
co

lu
m

n 
(4

), 
bu

t o
nl

y 
co

ns
id

er
s 

pa
ym

en
ts

 
re

ce
iv

ed
. C

ol
um

n 
(8

):
 
as

 
co

lu
m

n 
(4

), 
bu

t s
hi

ft
s 

tr
ea

tm
en

t b
ac

k 
by

 
si

x 
m

on
th

s.
 
C

ol
um

n 
(9

):
 
ex

cl
ud

es
 

M
on

go
lia

 
as

 
an

 
ou

tli
er

. C
ol

um
n 

(1
0)

: a
s 

co
lu

m
n 

(4
), 

bu
t r

el
ax

es
 
sa

m
pl

e 
se

le
ct

io
n 

cr
ite

ri
a 

ba
se

d 
on

 
co

un
tr

y 
G

D
P 

pe
r c

ap
ita

.

D
ow

nloaded from
 academ

ic.oup.com
/restud/advance-article/doi/10.1093/restud/rdag011/8501247 by Joint Bank/Fund Library IN

AC
TIVE - D

O
 N

O
 U

SE user on 01 Septem
ber 2026



14 REVIEW OF ECONOMIC STUDIES

TA
B

L
E

 
3

Sw
ap

lin
es

 
an

d 
th

e 
in

te
ns

iv
e 

m
ar

gi
n 

of
 
R

M
B

 
us

e

O
ut

co
m

e 
V

ar
ia

bl
e:

R
sh

ar
e i

,t
ln

(1
+

R
pa

ym
en

t i,
t)

R
pa

ym
en

t i,
t

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

(1
1)

Sw
ap

L
in

e i
,t

0.
12

89
**

*
0.

09
48

**
*

0.
11

06
**

0.
10

08
**

3.
71

54
**

*
3.

40
16

**
*

3.
23

54
**

2.
56

37
*

1.
68

31
**

*
1.

12
26

**
*

(0
.0

19
)

(0
.0

11
)

(0
.0

43
)

(0
.0

45
)

(0
.7

20
)

(0
.7

73
)

(1
.4

82
)

(1
.4

36
)

(0
.2

98
)

(0
.3

06
)

0–
11

 
m

on
th

s
0.

02
62

**
*

(0
.0

09
)

12
–2

3 
m

on
th

s
0.

07
72

**
*

(0
.0

07
)

24
–3

5 
m

on
th

s
0.

11
19

**

(0
.0

48
)

36
–4

8 
m

on
th

s
0.

29
83

**
*

(0
.0

14
)

N
tr

ea
te

d
20

20
20

20
20

20
20

20
20

20
20

N
co

nt
ro

l
93

93
93

93
93

93
93

93
93

58
58

T
97

97
97

97
97

97
97

97
97

97
97

Ti
m

e 
f.e

.
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
C

ou
nt

ry
 
f.e

.
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Y

es
Tr

ad
e 

C
on

tr
ol

s
N

o
Y

es
Y

es
N

o
Y

es
N

o
Y

es
N

o
Y

es
N

o
Y

es
Po

lic
y 

C
on

tr
ol

s
N

o
Y

es
Y

es
N

o
Y

es
N

o
Y

es
N

o
Y

es
N

o
Y

es
N

ei
gh

bo
r C

on
tr

ol
N

o
Y

es
Y

es
N

o
Y

es
N

o
Y

es
N

o
Y

es
N

o
Y

es
L

og
 
C

on
tr

ol
s

N
o

N
o

N
o

N
o

N
o

N
o

Y
es

N
o

Y
es

N
o

Y
es

M
et

ho
d

B
JS

(2
4)

B
JS

(2
4)

B
JS

(2
4)

SD
ID

SD
ID

B
JS

(2
4)

B
JS

(2
4)

SD
ID

SD
ID

PP
M

L
PP

M
L

N
ot

es
:S

ta
nd

ar
d 

er
ro

rs
 
cl

us
te

re
d 

by
 
co

un
tr

y 
in

 
pa

re
nt

he
se

s,
 
*

p
<

0.
1,

 
**

p
<

0.
05

, *
**

p
<

0.
01

. 
E

st
im

at
es

 
of

 
eq

ua
tio

n 
(3

.1
) w

ith
 
di

ff
er

en
t o

ut
co

m
e 

va
ri

ab
le

s 
re

fle
ct

in
g 

th
e 

in
te

ns
iv

e 
m

ar
gi

n 
of

 
R

M
B

 
us

e,
i.e

.t
he

 
va

lu
e 

of
 
R

M
B

 
pa

ym
en

ts
 
in

 
a 

pa
rt

ic
ul

ar
 
m

on
th

 
w

he
re

 
pa

ym
en

t i
s 

de
fin

ed
 

by
 
SW

IF
T

 
m

es
sa

ge
 
ty

pe
s 

M
T

 
10

3 
an

d 
M

T
 
20

2.
 
T

he
 
tr

ea
tm

en
t v

ar
ia

bl
e 

is
 
a 

du
m

m
y 

va
ri

ab
le

 
in

di
ca

tin
g 

w
he

th
er

 
th

e 
co

un
tr

y’
s 

ce
nt

ra
l b

an
k,

 
as

 
of

 
m

on
th

t, 
ha

s 
ev

er
 
si

gn
ed

 
a 

sw
ap

 
lin

e 
ag

re
em

en
t w

ith
 
th

e 
PB

oC
 
(S

w
ap

L
in

e i
,t

). 
Sa

m
pl

e 
pe

ri
od

 
is

 
O

ct
ob

er
 
20

10
 
to

 
O

ct
ob

er
 
20

18
, M

on
go

lia
 
is

 
ex

cl
ud

ed
 
fr

om
 
th

e 
se

t o
f t

re
at

ed
 
co

un
tr

ie
s.

 
B

JS
(2

4)
 
re

fe
rs

 
to

 
th

e 
D

iD
 
im

pu
ta

tio
n 

m
et

ho
d 

fr
om

B
or

us
ya

k
et

 
al

.(
20

24
). 

SD
ID

 
co

rr
es

po
nd

s 
to

 
a 

sy
nt

he
tic

 
di

ff
er

en
ce

 
in

 
di

ff
er

en
ce

s 
es

tim
at

or
 
fr

om
A

rk
ha

ng
el

sk
y

et
 
al

.(
20

21
), 

in
 
w

hi
ch

 
ca

se
 
bo

ot
st

ra
pp

ed
 
st

an
da

rd
 
er

ro
rs

 
ar

e 
re

po
rt

ed
. P

PM
L

 
co

rr
es

po
nd

s 
to

 
a 

ps
ue

do
 
Po

is
so

n 
m

ax
im

um
 
lik

el
ih

oo
d 

es
tim

at
or

 
(S

an
to

s 
Si

lv
a 

an
d 

Te
nr

ey
ro

, 2
00

6)
. T

ra
de

 
C

on
tr

ol
s 

ar
e 

a 
C

hi
ne

se
 
FT

A
 
du

m
m

y 
an

d 
go

od
s 

im
po

rt
s 

an
d 

ex
po

rt
s 

fr
om

/to
 
C

hi
na

 
in

 
lo

g 
te

rm
s 

an
d 

as
 
a 

sh
ar

e 
of

 
th

e 
co

un
tr

y 
to

ta
l. 

Po
lic

y 
C

on
tr

ol
s 

ar
e 

du
m

m
ie

s 
fo

r m
em

be
rs

hi
p 

of
 
th

e 
A

II
B

 
an

d 
th

e 
pr

es
en

ce
 
of

 
an

 
R

M
B

 
cl

ea
ri

ng
 
ba

nk
 
an

d 
va

ri
ab

le
s 

ca
pt

ur
in

g 
C

hi
ne

se
 
in

ve
st

m
en

t fl
ow

s 
in

to
 
th

e 
co

un
tr

y.
 
N

ei
gh

bo
r c

on
tr

ol
 
ca

pt
ur

es
 
th

e 
sh

ar
e 

of
 
ne

ig
hb

or
in

g 
co

un
tr

ie
s 

us
in

g 
th

e 
R

M
B

. L
og

 
C

on
tr

ol
s 

ar
e 

th
e 

lo
ga

ri
th

m
 
of

 
th

e 
co

un
tr

y’
s 

G
D

P 
an

d 
th

e 
lo

ga
ri

th
m

 
of

 
its

 
to

ta
l c

ro
ss

 
bo

rd
er

 
pa

ym
en

ts
, b

ot
h 

in
 
U

SD
. C

ol
um

n 
(1

):
R

sh
ar

e i
,t

is
 
th

e 
ou

tc
om

e 
va

ri
ab

le
, s

pe
ci

fic
at

io
n 

in
cl

ud
es

 
on

ly
 
co

un
tr

y 
an

d 
tim

e 
fix

ed
 
ef

fe
ct

s 
an

d 
no

 

fu
rt

he
r 

co
nt

ro
ls

. C
ol

um
n 

(2
):

 
as

 
pr

ev
io

us
, b

ut
 
in

cl
ud

es
 
al

l c
on

tr
ol

s.
 
C

ol
um

n 
(3

) 
as

 
pr

ev
io

us
, b

ut
 
sh

ow
s 

tr
ea

tm
en

t e
ff

ec
ts

 
af

te
r 

ye
ar

s 
1,

 
2,

 
an

d 
3.

 
C

ol
um

n 
(4

) 
an

d 
(5

):
 
as

 
co

lu
m

ns
 
(1

) 
an

d 
(2

) 
bu

t u
se

s 
a 

sy
nt

he
tic

 
di

ff
er

en
ce

 
in

 
di

ff
er

en
ce

s 
es

tim
at

or
. C

ol
um

n 
(6

)–
(9

):
 
as

 
co

lu
m

n 
(1

) 
an

d 
(2

) 
an

d 
(4

) 
an

d 
(5

), 
bu

t u
se

s 
a 

tw
o-

w
ay

 
fix

ed
 
ef

fe
ct

s 
es

tim
at

or
 
bu

t t
he

 
ou

tc
om

e 
va

ri
ab

le
 

is
ln

(1
+

R
pa

ym
en

t i,
t)

. C
ol

um
n 

(9
):

 
us

es
 
a 

PP
M

L
 
es

tim
at

or
 
on

 
th

e 
va

lu
e 

of
 
pa

ym
en

ts
 
w

ith
 
no

 
co

nt
ro

l v
ar

ia
bl

es
 
an

d 
tim

e 
an

d 
co

un
tr

y 
fix

ed
 
ef

fe
ct

s.
 
C

ol
um

n 
(1

0)
: a

s 
co

lu
m

n 
(9

) 
bu

t 
au

gm
en

ts
 
sp

ec
ifi

ca
tio

n 
w

ith
 
co

nt
ro

ls
. S

in
ce

 
th

e 
ou

tc
om

e 
va

ri
ab

le
 
ha

s 
a 

lo
g 

in
te

rp
re

ta
tio

n,
 
to

 
co

nt
ro

l f
or

 
co

un
tr

y 
si

ze
 
w

e 
au

gm
en

t t
he

 
co

nt
ro

l s
et

 
to

 
in

cl
ud

e 
th

e 
lo

ga
ri

th
m

 
of

 
th

e 
co

un
tr

y’
s 

G
D

P 
an

d 
th

e 
lo

ga
ri

th
m

 
of

 
its

 
to

ta
l c

ro
ss

 
bo

rd
er

 
pa

ym
en

ts
, b

ot
h 

in
 
U

SD
.

D
ow

nloaded from
 academ

ic.oup.com
/restud/advance-article/doi/10.1093/restud/rdag011/8501247 by Joint Bank/Fund Library IN

AC
TIVE - D

O
 N

O
 U

SE user on 01 Septem
ber 2026



Bahaj & Reis JUMPSTARTING AN INTERNATIONAL CURRENCY 15

(a) (b)

FIGURE 5 

Event study plots: (a) 1(Rpaymenti,t > 0) and (b) Rsharei,t

Notes: Event study plots using the methodology of Borusyak et al. (2024). Panel (a) presents event study plots between horizons −18/+24 

months for the specification in column (4) of Table 2. Panel (b) presents the equivalent for column (2) of Table 3. The shaded areas 

represent 95% confidence intervals.

with a large and volatile RMB usage. To be conservative, we drop Mongolia for all the specifi- 

cations presented here, while Appendix Table A5 includes it leading to larger estimates, since 

Mongolian use of the RMB rose sharply after it signed a swap agreement.
Columns (1) and (2) of Table 3 replace the left-hand side of equation (3.1) with Rsharei,t , 

showing estimates with or without controls. Signing a swap line agreement is associated with an 

increase in the share of the RMB in international payments of 0.13% points. Figure 5(b) presents 

the equivalent of column (2) as an event study plot. In contrast to Figure 5(a), when accounting 

for the intensive margin, there is no evidence of pre-trends in the months immediately prior 

to signing an agreement. Column (3) considers the average treatment effect at different time 

intervals. The effect compounds over time, rising to 0.3% points between years 3 and 4, or 

approximately one-fifth of the overall rise in RMB payments between 2010 and the end of our 

sample.
To reinforce the point regarding a lack of pretrends, in columns (4) and (5) we employ 

the synthetic control approach of Arkhangelsky et al. (2021) that reweights observations to 

ensure the pre-agreement trends are the same in the treated and control countries. This synthetic 

difference-in-differences methodology is also robust to staggered adoption and is well-suited for 

settings with relatively few treated units (as in our case).17 The coefficient estimates are robust 

to this alternative approach.
Even after dropping Mongolia, it is still the case that, across countries, the volatility of 

Rsharei,t is increasing in its level. Hence, the estimates in columns (1)–(5) are weighted 

towards the countries that use the RMB the most. In columns (6)–(9), we present results using 

ln(1 + Rpaymenti,t ) as the outcome variable. This is a common and simple way to transform 

data that can handle zeros, retains a log-like interpretation of the coefficients, is compatible with 

synthetic control methods, and is more robust to volatile outliers (the inclusion of Mongolia

17. Applying synthetic control methods to a binary outcome variable is problematic, so we did not use this 

approach for the extensive margin regressions.
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has a minimal impact in this specification, see Appendix Table A5).18 Across the difference- 

in-differences estimators, the coefficients are positive and statistically significant. In columns 

(10) and (11), we instead use a Poisson model (Santos Silva and Tenreyro, 2006). Interpreting 

the point estimates from this specification, as by Chen and Roth (2023), suggests that countries 

that signed a swap agreement had RMB usage between 250 and 440% higher than the control 

countries following the policy’s introduction.19

Additional results. Appendix C presents additional empirical exercises. First, we show that 

rising economic or political integration between the country and China does not explain our 

results. Specifically, the swap lines’ association with RMB payments: (i) is present for non- 

Chinese counterparties; (ii) is not explained by the membership of the Belt and Road Initiative; 

and (iii) does not extend to trade between the country and China.
Second, we consider the association between the swap line and RMB payments in neighbor- 

ing countries. Distance is a key determinant of the size of trade flows. When a country’s neighbor 

signs a swap line with the PBoC, the country is more likely to import more inputs invoiced in 

RMB from this neighbor, increasing the likelihood that the country jumpstarts its own use of the 

RMB. A neighboring country signing a swap line is also arguably orthogonal to local economic 

or political confounds that simultaneously drive RMB use. In Appendix C.2, we confirm this 

effect on neighboring countries and offer an evaluation of potential spillovers.

4. A MODEL OF CURRENCY CHOICES

This section proposes a model to explain the association we found between RMB use and the 

swap lines. The setting is a small open economy where firms choose their invoicing currency, 

as by Engel (2006) and the literature that followed. Novel, we consider import–export firms that 

also choose the currency of trade finance to study the complementarity between the two currency 

choices and how central-bank policy can influence the cost of borrowing.

4.1. The environment

There is a continuum of firms indexed by j ∈ [0, 1]. Each firm sells to a continuum of markets 

with zero mass, each with its own currency, indexed by i ∈ [0, 1]. The firm also sells to the 

market of the issuer of the current dominant currency, denoted with the subscript d, and to the 

market of a rising international currency, subscript r. These two markets have positive mass in 

the sales of each firm, reflecting the size of their economies.
There are three periods, distinguishing between three stages of choices that each firm must 

make. In period 0, the firm chooses the currency in which it pays for imported inputs. These 

are purchased in advance, so they require working capital, and the firm chooses a matching cur- 

rency for its trade finance. Imported inputs and trade finance are available in the two international

18. This log-like transformation has been criticized by Chen and Roth (2023) as not being invariant to the scaling 

of the data so the size of the coefficients in columns (5)–(8) lack a meaningful interpretation. Note also that, given 

the log-like interpretation of the outcome variable, we control for country size by augmenting the control set with the 

logarithm of the country’s GDP and its total cross-border payments, both in USD.
19. The Poisson model does not include countries where all values for RMB payments are zero, so the control 

group is restricted to countries that use the RMB at least once throughout the sample. Another caveat of this model is 

that, unlike in the trade literature, where country-pair data are used, our specification is aggregated at the country level. 

Therefore, there is still an incidental parameters problem when including country-level fixed effects, which could bias 

the estimates. Finally, the issues surrounding a staggered difference-in-differences design in Poisson regression models 

have still not been thoroughly studied.
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currencies, d or r. The interest rate that will later be charged for recurring finance in each cur- 

rency is uncertain and can differ across firms, reflecting their reputation or (out-of-equilibrium) 

temptation to default.
In period 0, the firm also chooses the price in a specific currency at which it will sell its goods 

in each market. Prices are nominally sticky, so currency choice affects the volatility of firm sales. 

The firm can choose the currency of its price from: its own currency, the local currency of the 

market to which it is selling, the dominant currency d, or the rising international currency r.20

The exchange rates and the level of demand in each market are uncertain.
In period 1, the firm produces using imported and local inputs. All uncertainty is resolved. 

The price of inputs, exchange rates, and borrowing costs are all exogenous, while the period-0 

choices generate an endogenous joint distribution of future revenues and costs of production.
Finally, in period 2, each firm j satisfies demand in each market i given its sticky price. It 

collects revenues, pays off loans, and realizes its profits.
Functional assumptions in production. Firm j’s production technology in period 0 is:

x j
= min

{︄
x j 

r

η j
,

x j 

d

1 − η j

}︄
.

The firm can choose η j
∈ [0, 1] to pin down the relative shares of the input x j denominated in 

currency r, x j 

r , and the share x j 

d paid for in currency d.
The production function in period 1 uses input x j and other local inputs l j :

y j
= (x j )α(l j )1−α.

Appendix E.4 allows for a generic, linear, homogeneous production function.
The input l j is paid for in period 2, while the x j input must be paid for ahead of production. 

Thus, the firm must borrow to finance these inputs. Using a different currency to pay for and 

to finance the imported inputs generates exchange-rate risk. We assume that the firm will never 

bear this risk, so η j pins down both the currency of the input and the currency of its trade finance. 

Appendix E.3 allows these two choices to differ and shows that, in general, it is optimal for them 

to be the same.
Cost of finance and production. For firm j, in period 1, borrowing bd units of d currency 

requires repayment of 1 unit of d currency in period 2. Borrowing br of r currency requires a 

payment of ε j . Therefore, the interest rate on a d loan is 1/bd , while the interest rate on a r loan 

is ε j/br . Both rates are known in period 1, but in period 0, firm j faces uncertainty on ε j , which 

is drawn from a distribution G j (ε j ).
The difference in the cost of finance plays a role in the firm’s choice of currency. For a start, 

a higher mean of ε j makes it more expensive on average to use r credit than d credit. This may 

be the case if the dominant currency enjoys a convenience premium. Second, the larger spread of 

possible r interest rates relative to d rates makes r credit more risky and is a reflection of the more 

liquid, stable, and efficient capital markets in d currency. In our model, this is what defines d as 

the dominant currency. Assuming that the cost of borrowing in d is known and homogeneous is 

for simplicity, since it is the spread between d and r credit that matters.

20. In the model, firms choose the currency of their borrowing and their invoicing, but in the data we only 

observed the currency of cross-border payments. In principle, the currency used for invoicing and settling payments 

could differ, and the currency of credit could not be the currency used for repayment. However, studies in this topic 

(e.g. Friberg and Wilander, 2008) find that, in 99% of the cases, the currency used to settle payments is the same as the 

currency of invoicing or the one denominating the debt.
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18 REVIEW OF ECONOMIC STUDIES

In period 1, the inputs in each currency, x j 

d and x j 

r , cost ρd in d currency and ρr in r currency, 

respectively. Both ρd and ρr are known in period 0, so we can focus on the cost of credit. The 

local input costs w, which is paid in domestic currency in period 2. Also uncertain is the exchange 

rate si between domestic currency and the currency of market i. (A higher si is an appreciation 

of the foreign currency.)
The marginal cost of production for firm j depends on the choice of η j and on all the shocks 

that are realized in period 1:

C(η j , ε j , sr , sd , w ) =

⎡ ⎣η j srρr

(︂
ε j

br

)︂
+ (1 − η j )sdρd

(︂
1
bd

)︂
α

⎤ ⎦α (︃
w

1 − α

)︃1−α

.

Currency of pricing. In period 0, each firm j chooses the currency of its sticky price in market
i from four options:

P j 

i ∈ 

{PC P, LC P, DC P, RC P} .

Under producer currency pricing (PCP), the firm chooses a price p j 

i , in domestic currency. Under 

local currency pricing (LCP), p j 

i is the price in market i, so p j 

i si is the domestic currency revenue 

per unit sold. Pricing in the dominant currency (DCP) in market i yields a unit revenue p j 

i sd , and 

doing so in the rising currency (RCP) gives p j 

i sr .
The firm faces a demand curve in each market with a constant elasticity θ . Its sales depend 

on the currency in which it sets its price. Under LCP, demand is given by: y j 

i = (p j 

i /qi )
−θ where

qi is a stochastic market-specific demand shifter that realizes in period 1. Under PCP, changes 

in the exchange rate cause changes in the price facing consumers, and thus in their demand 

for the firm’s product: y j 

i = (p j 

i /(qi si ))
−θ . Under DCP, changes in the exchange rate between 

the i market and d, so sd/si , shift demand: y j 

i = (p j 

i sd/(qi si ))
−θ . Symmetrically, with RCP:

y j 

i = (p j 

i sr/(qi si ))
−θ .

The goal of each firm. We gather the shocks to exchange rates, si , and the demand shifters,
qi , into vectors S and Q, respectively. These contain the analogs in the r and d markets. The 

noncredit stochastic variables that realize in period 1 have joint density H(S, Q, w ).
The ex-post profits of a firm in period 2 are given by the difference between revenues and 

costs. In the case of choosing LCP in market i, they are:

π LC P(p j 

i , η j , ε j , S, Q, w ) = (p j 

i si )(p j 

i /qi )
−θ

− C(η j , ε j , S, w )(p j 

i /qi )
−θ .

Similar expressions hold for the other three pricing cases (see Appendix E.1).
Combining profit functions with the marginal cost function, the firm’s problem is:

max
η j

(︄∫︂ 1 

0
max
P j 

i

max
p j 

i

(︃∫︂ ∫︂
πP(p j 

i , η j , ε j , S, w )d H(S, Q, w )dG j (ε j )

)︃
di + · · ·

)︄
(4.1)

The first inner maximization is over the optimal price in each market. The second is over the 

pricing currency for each market. The outer maximization is over the currency of credit at the 

firm level. The expression omits the equivalent expressions for the d and r markets that have 

positive mass (the whole expression is in the Appendix).

4.2. The predictions of the model

We now solve the firm’s problem in equation (4.1) and study how a swap line affects equilibrium.
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The forces in the model. With full information, a firm would choose a price equal to a con- 

stant markup over marginal cost. The pricing currency would be irrelevant since, knowing the 

exchange rates, prices could adjust to deliver the optimal constant markup. As for the choice 

of credit, firms with ε j > (ρd/ρr )(br/bd)(sd/sr ) would choose to use d since its cost is lower, 

accounting for the cost of inputs, the cost of credit, and the appreciation of the currency in the 

three terms in parentheses, respectively.
With uncertainty, firms must form expectations of the costs of choosing a different currency. 

Firms are not averse to uncertainty per se: they maximize expected profits and are risk neutral, 

as in the standard microeconomic theory of the firm. Therefore, access to fairly priced finan- 

cial hedges would not alter the firm’s problem.21 However, ex-post deviations from a constant 

markup over marginal cost lead to lower profits in expectation, as do ex-post changes in the costs 

of credit and inputs. Therefore, the firm is averse to positive co-movement between the marginal 

costs and demand, and between the components of marginal costs. This is the key force in the 

model.
To expose the mechanisms driven by this force, we start by making the simplifying assump- 

tion that the distribution H(S, Q, w ) is log normal with mean µ and Σ.22 We use subscripts to 

indicate its elements: mean and variances of the currency of country i are µi and σ 2
i , covari- 

ance with currency of k is σik , and subscripts w and q refer to domestic input costs and demand 

shifters. Appendix F.1 proves the following result:

Proposition 1. The solution to the firm’s problem in equation (4.1) has the following properties:

(a) The firm will choose either to use entirely r- or d-credit and inputs, η j
∈ {0, 1}.

(b) Consider a particular market i where the firm chooses RCP. If ε j
= 1 and the d and r 

currencies are otherwise identical in terms of mean, variance and costs, the firm’s profit 

in market i will increase following a switch from d-credit to r-credit if:

θ
(︁
σ 2

r − σrd
)︁

> (1 − α )(σrw − σdw) + θ (σri − σdi ) + θ
(︁
σrqi − σdqi

)︁
.

(c) If the firm chooses r-credit, and the d and r currencies are otherwise identical in terms 

of mean and variance, then RCP is preferred to LCP in market i if the variance of the 

local exchange rate is sufficiently high:

σ 2
i − 2α σir − 2(1 − α )σiw ≥ Φ ≡ σ 2

r − 2α σ 2
r − 2(1 − α )σrw.

Proposition 1(a) follows from the quasi-convexity of profit functions in input prices. The 

firm wants to pick the currency with the lowest expected cost, and diversification is not beneficial 

since the marginal cost of imported inputs is linear in the two currencies. Hence, a corner solution 

is optimal, since one currency will (weakly) dominate the other.
Proposition 1(b) shows how the choice of the currency of credit allows the firm to hedge 

different risks. The firm wishes to maintain a constant mark up over marginal cost. If it uses RCP 

in a particular market, switching to r-credit brings the benefit of aligning one component of costs 

to the currency of revenues. This benefit is captured by the left-hand side of Proposition 1(b), as

21. An alternative way of interpreting risk neutrality is to assume that the firm has already engaged in sufficient 

financial hedging from a competitive risk neutral intermediary such that it is indifferent between cash flows received in 

different states of the world.
22. We obtain equivalent results using a second-order approximation with a general distribution in 

Appendix E.4). Log-normality provides simple analytical solutions.
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σ 2
r − σrd is weakly positive, and reflects the alignment of prices and marginal costs in switching 

from d to r-credit. On the right-hand side, the first term captures the hedge for domestic input 

costs, which will be higher for r-credit if σrw is low relative to σdw. The second and third terms 

capture the hedging of shifts in demand, as the firm wishes to avoid having high marginal costs 

when it needs to meet high demand. Since this could happen either because si appreciates or 

because qi is large, then r-credit is less attractive than d-credit if σri > σdi or σrqi > σdqi .
Finally, Proposition 1(c) considers the choice of pricing currency. Unlike the previous two 

results, this one follows existing well-known findings in the literature. Taking η j
= 1 as given: 

(i) a higher σ 2
i relative to σ 2

r makes choosing LCP less attractive as prices would be more volatile, 

(ii) a higher covariance σir makes LCP more attractive as it would better hedge the r-component 

of costs, and (iii) a higher σiw relative to σrw provides a further incentive for LCP since marginal 

cost also depends on the local input price w.23

A simplification on the shocks. This paper focuses on how access to trade finance alters 

a firm’s pricing decisions. To keep expressions more straightforward, from here onwards we 

abstract from some of these hedging channels by making the following assumption:

Assumption 1. The elements of µ and σ that relate to the currencies d and r are symmetric 

such that µd = µr , σ 2
r = σ 2

d , σrw = σdw, and σri = σdi and σrqi = σdqi for all i ∈ [0, 1]. The 

covariances between r and qr and d and qd are also symmetric and are restricted such that 

profits in the r market are higher under r-credit if borrowing costs are the same across currencies 

(symmetric for the d market).

This assumption ensures that neither the r nor the d currency has an innate advantage over the 

other beyond the cost (and uncertainty) of borrowing in each currency. If one of the currencies 

is expected to depreciate relative to the other, or if it is less volatile, the firms will favor it. These 

effects are mostly isomorphic to altering the relative interest rates (bd and br ), so carrying the 

extra terms offers little extra insight. Moreover, in our empirical application, r stands for the 

RMB and d for the USD, currencies which, during our sample period, were partially pegged, so 

this restriction approximately held, with the USD dominance coming from its deeper financial 

markets in the model. The last part of Assumption 1 ensures that the alternative currency is 

not a sufficiently good hedge against demand shocks that it overcomes the complementarity of 

matching currencies.
The currency of borrowing. Appendix F.2 proves the following result:

Proposition 2. The firm will choose r-credit (η j
= 1) if:

(︃∫︂ (︁
ε j)︁α dG j (ε j )

)︃1/α

≤

(︃
br

bd

)︃ (︃
ρd

ρr

)︃
Ψ(µ ,Σ,P j ).

Otherwise, it will choose d-credit. Under Assumption 1, Ψ(µ ,Σ,P j ) equals one if the r and 

d markets are the same size. Starting from here, Ψ(µ ,Σ,P j ) increases with the size of the 

r-market.

23. By assuming constant elasticity demand curves, we have ruled out demand complementarities in price set- 

ting, since the firm’s optimal flexible price is unrelated to those of other firms. Therefore, neither σrqi and σiqi appear 

in Proposition 1(c). Demand complementarities provide an additional force for currency dominance, as firms have an 

incentive to price in the same currency as their competitors. Appendix E.4 shows that, up to a second-order approxi- 

mation, the main insights of our main analysis are unchanged. Novel, if the demand complementarities are sufficiently 

strong, this can provide a new force pushing the firm to use the rising currency following the introduction of a swap line.
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For intuition, consider the case where Ψ(.) = 1. The proposition shows that if the expected 

value of a concave function of the excess credit costs in r currency is below the relative interest 

rates and input costs in the r and d currencies, then the firm chooses r credit. The threshold is 

whether the cost of r-credit is low relative to d-credit.
Now, Ψ(.) captures how the distribution of exchange rates (captured by Σ and µ) interacts 

with the endogenous choice of invoice pricing (captured by P j ). This includes the complemen- 

tarities between the currency of pricing and credit, as well as any advantages that a choice of 

credit has as a hedge. The exact functional form of Ψ is convoluted, and we present it in the
Appendix. If r and d are symmetric in every way, including market size, and only differ in the 

cost of borrowing and inputs, then all these interactions cancel between the two currencies and
Ψ = 1. However, if the r market becomes larger (or the firm prices in the r currency for another 

exogenous reason), the above complementarities kick in and raise Ψ, thus making r-credit more 

attractive.
Central bank policies to jumpstart the currency. The distribution of credit costs in the r

currency, G j (ε j ), plays a central role in Proposition 2. If the expected cost and volatility of r- 

credit is low, the firm is likelier to borrow and price in r currency. A swap line provides a way to 

borrow foreign currency at a pre-announced interest rate, placing a ceiling on borrowing costs. 

Hence, we model its introduction as giving firms the option to always borrow r currency at a rate
εswap/br , where εswap is within the support of ε j for some j. Appendix F.3 proves the following 

result on the impact of introducing a swap line:

Proposition 3. The introduction of a swap line that allows firms to obtain r-credit from the 

central bank at a known rate εswap/qr has the following effects:

(a) It shifts the effective distribution of borrowing costs to

G̃ j (ε j ) =

{︄
1 if ε j

≥ εswap

G j (ε j )/G j (εswap) if ε j < εswap

so that G̃ j (ε j ) is the first-order stochastically dominated by G j (ε j ) under the new 

distribution.
(b) Keeping fixed the P j decision, some firms switch from η j

= 0 to η j
= 1 if the threshold 

on Ψ(.) in Proposition 2 is crossed when computed using G̃ j (ε j ).
(c) For firms that switch to η j

= 1, then RCP is always preferred to DCP as long as the 

correlation between sd and sr is smaller than one, and RCP is preferred to LCP if the 

condition in Proposition 1(c) involving the threshold Φ is met. RCP is preferred to PCP 

if the covariance of the country’s noncredit marginal costs with the r exchange rate is 

high enough:

σrw ≥ Ω ≡ σ 2
r

(︃
0.5 − α

1 − α

)︃
.

By only cutting the right tail of the distribution of ε j , the swap line may end up only being 

used infrequently and in small volumes. Nonetheless, result (a) notes that removing rare high 

rates affects firms’ inclination to borrow in the r currency ex-ante.24

24. The same result could be achieved through a direct government subsidy of trade finance in the rising currency. 

This would directly shift the G j (ε j ) distribution to the left. However, this would come with potentially large costs if the
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Result (b) shows that
∫︁
(ε j )αdG̃ j (ε j ) is a sufficient statistic to assess the effectiveness of the 

policy that shifts the distribution of credit costs on currency choices. The firms that cross the 

new threshold switch from d credit to r credit.25

Once a firm switches the currency of its credit from d to r, the first part of result (c) notes that 

it will always want to switch out of the d currency for its pricing. Since its marginal costs are 

now partly denominated in the r currency but not in d, the firm has no reason to use DCP. The 

second part recalls Proposition 1(c)’s result that the firm will not choose LCP as long as σ 2
r is 

small enough. The third part shows that the firms will adopt RCP in some markets if σrw is high 

enough, crossing a third thresholdΩ, which is common across markets. If α > 1/2, the condition 

always holds as sr makes up a large enough share of the firm’s marginal cost that it wants to set 

its price in the r currency. For a smaller α, even though w makes up a more significant portion 

of marginal costs, as long as σrw is large enough, RCP will achieve higher expected profits.
Discussion. The model explains why the majority of the currencies in the world are not 

international for three complementary reasons associated with each of the three thresholds: Ψ,
Φ, and Ω.26 First, a stable exchange rate is a pre-condition for the currency’s international use, 

but for most currencies, σ 2
r is large, so the currency will not be used for invoicing according 

to Proposition 1. Second, credit is expensive and illiquid in most currencies, and a distribution
G j (.) skewed to the right will fail to pass the threshold in Proposition 2. Third, most countries are 

not large enough in international trade as export markets or as sources of intermediate imports 

so their Ω threshold in Proposition 3 is small and hard to clear. If these countries were to try 

policies to jumpstart their currencies, Proposition 3 predicts they would fail as the thresholds 

would not be overcome.
The policies of the PBoC in the 2010s had a chance to succeed because they also came with 

sound monetary policy, growing capital markets, and a considerable weight in trade.27 Consider 

an initial situation where the r currency is not used outside the r-market, as was the case with the 

RMB before 2009. All firms use d-currency credit, and each firm uses DCP in some markets and 

LCP in others. If the swap line lowers expected borrowing costs enough that some firms cross 

the threshold in Proposition 2, a mass of firms starts borrowing in r-currency. Because in some 

markets, the volatility of the bilateral exchange rate is above theΦi threshold in Proposition 1(c), 

these firms move away from invoicing in the d currency for those markets as well. They will 

choose RCP instead of PCP if the country itself satisfies the Ω threshold in Proposition 3(c).28

In the end, both payments sent and received in the r currency rise, as the two complement 

each other. This happens not just with respect to the r country but also to the other countries 

with which it trades. The currency has jumpstarted into international status, as we saw in the 

data with the RMB after the signature of a swap line with the PBoC.

subsidy is paid on all overseas credit. Instead, the swap line serves as a backstop, ex-ante lowering the risk of very high 

rates, but only used infrequently ex-post.
25. One result from the empirical analysis is that the swap line does not increase trade with China. This is 

consistent with the model, since the swap line lowers the cost of RMB credit but not of Chinese trade. Further, in the 

model, we hold the size of each market, including the r-market, fixed so there is no change in trade by assumption, only 

a change in the denomination of prices.
26. For example, in October 2018, the final month in our sample of SWIFT data, 89% of international payments 

were made in just six currencies: USD, EUR, JPY, GBP, CHF, and CNY.
27. This insight allows us to elaborate on what may initially seem a critical assumption in our model: that the 

firm can only buy inputs in r and d currencies. We could have allowed the firm to source inputs denominated in any 

of the other currencies in the model. However, the firm would never choose to do so if the threshold in Proposition 2
was not satisfied. The assumption that the firm is picking between r and d inputs is simply equivalent to assuming the 

thresholds are not satisfied for other currencies.
28. Appendix D displays these predictions of the model using a simple graph.
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5. EVIDENCE ON FOUR MECHANISMS IN THE MODEL

The model has predictions beyond a jumpstart in RMB payments. This section states them and 

looks at the evidence to test them.

5.1. Swap lines reduce RMB borrowing costs

The mechanism in our model relied on the distribution of borrowing costs under the swap 

line, G̃ j (ε j ), being first-order stochastically dominated by G j (ε j ). In expectation, RMB- 

denominated borrowing costs should fall following the agreement of a swap line.
To our knowledge, there is no comprehensive data on country-specific interest rates for 

RMB-denominated trade or wholesale finance. However, instead of borrowing RMB directly 

in interbank markets, a local bank wishing to extend RMB-denominated trade finance to a local 

firm can obtain the RMB by converting local currency in the FX spot market while using an 

FX swap to hedge the mismatch between the RMB loan and the local currency deposit. This 

synthetic RMB borrowing is nearly equivalent in its cash flow to wholesale finance, so its cost 

should give a proxy for the cost of RMB funding for the local banking system. Since the swap 

line caps the cost of direct RMB borrowing, they should, through competition and arbitrage, cap 

the cost of synthetic borrowing as well.29

We measure synthetic 3-month borrowing costs at a daily frequency between June 2007 and 

June 2021 for twenty-three currencies issued by central banks that enter a swap agreement with 

the PBoC, using data from Datastream. We consider four different potential ways of synthetic 

borrowing based on using onshore or offshore RMB markets, or on swapping the RMB directly 

or using the USD as a vehicle, and take the minimum rate as if banks always opted fot the 

cheapest option.30 Appendix B.1 has full details.
The cross-currency average of synthetic borrowing costs is shown in Figure 6(a), together 

with direct RMB borrowing costs onshore in China (the 3-month SHIBOR rate) and offshore 

in Hong Kong (the 3-month HIBOR rate). Outside of the period between August 2015 and 

April 2017, which we will discuss further below, the average synthetic rate closely tracks the 

offshore borrowing rate, consistent with the idea that borrowing RMB in offshore money markets 

is an alternative to synthetic borrowing. At the same time, there is significant cross-sectional 

dispersion. Even after accounting for time and currency fixed effects, the standard deviation 

across countries is around 100 bp on a typical day, rising to around 400 bp when RMB rates are 

volatile.
Table 4 tests for the impact of swap lines on borrowing rates using the same staggered 

difference-in-differences methodology. Column (1) shows that signing a swap agreement is asso- 

ciated with a 115 bp fall in RMB borrowing rates. Figure 6(b) considers monthly averages and 

presents the equivalent specification as an event study plot. There is an immediate and sustained 

downward movement after the agreement, and we cannot reject the null of no pre-trends. Col- 

umn (2) uses a least-squares estimator. Since now there is no never-treated group, the issues 

with staggered adoption are severe, and the OLS estimator delivers a materially smaller coeffi- 

cient. Column (3) uses the spread between local borrowing costs and the relevant RMB interest

29. The relevant interest rate in the model is the cost of trade finance for firms. Instead, we measure banks’ 

wholesale funding costs, and rely on there being significant interest rate passthrough. Note, however, that the effective- 

ness of the swap lines themselves also rely on this passthrough. After all, the PBoC provides RMB to the local central 

bank, which will lend to the local banking system, who, finally, lend to firms.
30. Markets may be segmented such that a relatively cheap option is not available and the swap line may be 

capping the cost of more expensive options. Our results, therefore, are a lower bound.
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(a) (b)

FIGURE 6 

RMB borrowing costs: (a) time series of borrowing costs and (b) event study around swap agreements
Notes: Panel (a) presents time series plots of the 3-month RMB SHIBOR rate, the 3-month HIBOR rate, and the average of the synthetic 

RMB borrowing costs we compute for countries in our sample as discussed in Appendix B.1. Panel (b) is an event study plots using the 

methodology of Borusyak et al. (2024) based on the equivalent specification to column (1) of Table 4 with observations aggregated to a 

monthly frequency by taking averages. Shaded areas represent 95% confidence intervals.

TABLE 4
Swap lines and RMB borrowing costs

Least Spread v 1-year Emerging
Baseline Squares China Rate Tenor Markets Only

(1) (2) (3) (4) (5)

SwapLinei,t −1.1539***
−0.4953*

−1.1967***
−0.9415***

−2.0505*

(0.425) (0.288) (0.425) (0.321) (1.090)

N 23 23 23 23 13
T (trading days) 3,506 3,506 3,506 3,506 3,506
Time f.e. Yes Yes Yes Yes Yes
Country f.e. Yes Yes Yes Yes Yes
Method BJS(24) OLS BJS(24) BJS(24) BJS(24)

Notes: Standard errors clustered by country in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01. 

Sample covers twenty-three currencies in a balanced panel covering trading days from 1 June 2007 to 8 June 2021. The 

outcome variable is the country-specific estimate of the synthetic RMB borrowing cost as computed in Appendix B. The 

treatment variable is a dummy variable indicating whether the country’s central bank, as of trading day t, has ever signed 

a swap line agreement with the PBoC. Column (1): baseline specification estimated using the imputation method of
Borusyak et al. (2024). Column (2): uses a two-way fixed effects estimator rather than a the imputation method. Column 

(3): redefines the the outcome variable to be the spread over the equivalent offshore or onshore Chinese borrowing cost. 

Column (4): uses a 1-year tenor rather than a 3-month tenor. Column (5): restricts the sample only to the emerging 

market countries used in the main analysis sample reduced to thirteen currencies.

rate as the dependent variable. This way, we control for all time variation in the underlying 

level of RMB borrowing costs. The result is unaffected. Column (4) uses a 1-year, as opposed 

to 3-month, maturity, and the results are almost unchanged. Finally, column (5) looks only at 

a sample of emerging market currencies in line with the sample selection criteria in the main 

analysis. The effect rises to 205 bp, consistent with these countries experiencing more volatile 

funding conditions, so that the swap line is more likely to be a valuable backstop.

5.2. Swap lines reduce tail risk of RMB use

In early 2015, macro-financial forces led the RMB-USD exchange rate to depreciate. The PBoC 

managed this exchange rate via a trading band with a central parity rate and, on 11 August 2015,
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it adjusted that rate. The RMB depreciated by 3% over the next two days, and would continue 

doing so for the next 18 months. Because China operates parallel offshore and onshore currency 

systems in order to enforce its capital controls, this devaluation caused the offshore currency 

to be worth less than the onshore currency. To keep the peg between the two currencies, the 

PBoC intervened by draining liquidity from the offshore financial system. This intervention 

raised the level and volatility of offshore RMB borrowing costs, visible in Figure 6(a). The 

volatility continued until the introduction of a new currency management regime around April 

2017. McCauley and Shu (2019) and Bahaj and Reis (2024) elaborate on these events.
This episode has useful features to test our model. First, the shock was primarily financial, 

coming with no economic slowdown in China’s economy or in its global trade share. Second, 

the shock had its source in China, rather than being related to a specific counterparty economy. 

Third, the policy change in August 2015 was unanticipated; there was no movement in offshore 

prices beforehand. And fourth, the volumes drawn from the swap line are dwarfed by the net 

flows in or out of China and by Chinese FX reserves, so they are not a source of pressure on 

the RMB-USD exchange rate. Hence, the 2015–16 episode can be interpreted as an unexpected 

rightward shift in G j (ε j ). Figure 6(a) validates this interpretation: offshore borrowing costs were 

unusually volatile in 2015–16.
The model predicts that this shock would stall the use of the RMB for payments, as coun- 

tries near the threshold would move away from it. Figure 2 already showed this was the case. 

For countries that have a swap line though, the relevant distribution, G̃ j (ε j ), is capped on the 

right. Therefore, it will experience a smaller outward shift, and borrowing costs will not rise, so 

the use of the RMB would be preserved. Figure 6(a) supports this prediction of the model, as 

most of the countries in the sample had a swap line by 2015 and the mean synthetic RMB bor- 

rowing cost did not track the rise in offshore rates. Finally, Figure 7 plots the average quarterly 

RMB usage for countries with and without a swap line before and after the crisis. (Appendix B.2
describes the sample; the key selection criteria being that all countries already used the RMB 

prior to 2015.) As expected, countries with swap agreements tend to use the RMB more, but 

the trends were parallel prior to 2015-Q4, both visually and confirmed by formal test from
Borusyak et al. (2024). Consistent with the predictions of the model, countries without a swap 

line experienced a sharp decline in RMB usage in 2015Q4 that countries with a swap line did 

not emulate.
Table 5 establishes this via difference-in-differences estimates of the effect of the swap line 

on RMB usage after 2015Q3. The first column presents a simple two-way fixed effects model 

with a coefficient of 2.2 log points. Column (2) includes controls for the logarithm of the coun- 

try’s overall payments, its nominal GDP, and its trade with China, which raises the point estimate 

somewhat. In columns (3) and (4), we push the event date back one quarter to 2015Q2. The cri- 

sis started at the end of Q3 and the policy change may have led to outflows from China, which 

would explain the uptick in payments in 2015Q3 among the control group. Shifting the event 

date back by one quarter lowers the point estimate but does not alter the overall message of 

the results. Finally, reflecting the small cross-section, columns (5)–(8) repeat the analysis using 

a synthetic difference-in-differences estimator. The results are similar. To conclude, since the 

swap line insures its recipients from spikes in private borrowing costs, we find that countries 

with swap lines maintained their use of the RMB relative to non-recipients.

5.3. Swap lines work through trade finance

Our model’s predictions relate to the choice of currency for international trade and trade finance, 

as opposed to for trading financial assets. We now focus on the subset of messages that are due 

to bank-financed international trade (message types 400 and 700).
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FIGURE 7 

RMB payments before and after the 2015–2016 RMB crisis
Notes: The figure plots ln(1 + Rpaymenti,t ) for countries with and without swap agreements as of August 2015. Rpaymenti,t has been 

aggregated to a quarterly frequency. To be included in the sample a country must make positive RMB payments in all quarters between 

2013-Q4 and 2015-Q3 as well as meet our standard sample selection criteria. Dashed lines show linear trend lines computed over 2013- 

Q4 and 2015-Q3. Lines colored in navy with circular dots relate to countries with a swap agreement, lines burgundy with square dots to 

those without.

TABLE 5
Swap lines and RMB payments during the August 2015 episode

(1) (2) (3) (4) (5) (6) (7) (8)

Swap Line Aug-15i 2.2141* 2.7522** 1.7645* 2.2315* 2.5698** 2.9280** 1.9584* 2.1724
×Postt (1.181) (1.307) (1.068) (1.200) (1.203) (1.347) (1.095) (1.370)

N treated 12 12 12 12 12 12 12 12
N control 17 17 17 17 17 17 17 17
T 14 14 14 14 14 14 14 14
Time f.e. Yes Yes Yes Yes Yes Yes Yes Yes
Country f.e. Yes Yes Yes Yes Yes Yes Yes Yes
Controls No Yes No Yes No Yes No Yes
Event Date 2015Q3 2015Q3 2015Q2 2015Q2 2015Q3 2015Q3 2015Q2 2015Q2
Method OLS OLS OLS OLS SDID SDID SDID SDID

Notes: Standard errors clustered by country in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01. 

Difference-in-differences estimates based on an outcome variable of ln(1 + Rpaymenti,t ), where Rpaymenti,t is the 

total value of payments in RMB made by country i in quarter t. The treatment variable is a dummy that takes a value of 

one if the country has a PBoC swap line in August 2015. The sample period is 2013:Q4–2017:Q1. The sample applies 

the same selection criteria as in the main analysis; in addition, all included countries must have made use of the RMB in 

every quarter between 2013:Q4 and 2015:Q2. Column (1) presents results with country and time fixed effects and event 

date of 2015 Q3; Column (2) adds controls including the logarithm of the country’s overall payments, its nominal GDP, 

and its trade with China. Column (3) and (4) repeat prior two columns with an event date of 2015 Q2. Columns (5)–(8) 

repeat the prior estimation using a synthetic differences-in-differences estimator (Arkhangelsky et al., 2021).

Table 6 shows the association between swap lines and RMB-denominated messages for trade 

at the extensive margin (columns (1) and (2)) and for the share of messages related to trade- 

finance denominated in RMB (column (3)). The coefficient estimates are quite similar to those
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obtained when looking at all payments. Appendix Table A4 replicates our baseline Table 2
in full using messages related only to trade, confirming this is true across a broad sweep of 

specifications. These findings are consistent with our model’s predictions that stabilizing off- 

shore funding costs can lead to a redenomination of trade finance with knock-on effects on 

international payments.
The focus on trade finance also ties the model’s predictions to a set of country characteristics 

that make it more likely for the policy to be effective. We formalize these in Appendix E.5. First, 

the larger is the r market for a country, the more likely the swap line will jumpstart RMB use. In 

the model, since the firm prices in RCP in the r-market, more sales to that economy lowers the 

thresholdΨ, and boost the relative attractiveness of using r-credit. Columns (4) and (5) in Table 6
test this prediction. We split our sample into observations where the country’s goods trade share 

with China is above or below the sample median. While the variation for this specification is 

limited, the extensive margin effect is quite different between the two groups, with almost all the 

effect concentrated in countries with above-average trade with China.
Second, the swap line is effective in the model by altering the cost of working capital and 

imported inputs. Therefore, countries that consume more intermediates or that produce in sec- 

tors that rely more heavily on working capital should see a stronger association between RMB 

use and the introduction of the policy. In the model, all imported inputs need working capital, 

so these two concepts are captured by the parameter α. In the data, we can separate them. Using 

the BEC trade classification, we measure reliance on imported inputs as the average share of 

imports that correspond to intermediates. We measure reliance on working capital by classify- 

ing a country’s exports to industries by ISIC and then matching ISIC industries to their reliance 

on liquidity needs measures using average inventory-to-sales ratios in US Compustat firms from 

1980 to 1999.31 Combining this series with the trade data, we produce an export-weighted mea- 

sure of a country’s industrial reliance on working capital and divide countries depending on 

whether they are above or below the sample median. Columns (6) and (7) and (8) and (9) of 

Table 6 show that the relationship between RMB use and the swap line is generally increas- 

ing in both intermediate input intensity and reliance on working capital. These differences are 

quantitatively large and statistically significant.

5.4. Swap lines boost RMB use relative to other international currencies

A final prediction of the model is that the switch to the RMB should primarily come from 

existing international currencies, like the USD or the EUR, and not from the local currencies. 

The RCP choice replaces DCP as opposed to PCP or LCP according to Proposition 3c.
In the data, different countries trade in different markets. In some of them, the USD might 

be the usual vehicle, while in others it is the EUR or the JPY. To compare countries’ payments 

with a common counterparty, we focus on payments to and from China. Table 7 presents results 

from our staggered adoption difference-in-differences estimator, where our outcome variable is 

the share of payments to/from China in different currencies. Column (1) shows that signing a 

swap agreement is associated with a rise in the RMB share of payments to and from China of 

14% points. Columns (2)–(5) decompose this increase: 8 percentage points are accounted for 

by a fall in the USD share (column (2)), 2.5% points by a fall in the EUR share (column (3)), 

a further 0.5% points is a fall in the combined share of GBP, JPY and CHF (column (4)) and 

the remaining three percentage points is accounted for by a decline in other currencies (mostly

31. This follows Manova et al. (2015). US public firms likely have access to finance and working capital, so this 

measure should capture technological differences rather than financial frictions.
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TABLE 7
Swap lines and currency choice in payments with China

RMB USD EUR GBP/JPY/CHF Other Home
(1) (2) (3) (4) (5) (6)

SwapLinei,t 14.046***
−7.898***

−2.627**
−0.493***

−2.796**
−1.527

(2.29) (2.49) (1.04) (0.09) (1.25) (1.19)

N treated 20 20 20 20 20 20
N control 93 93 93 93 93 93
T 97 97 97 97 97 97
Time f.e. Yes Yes Yes Yes Yes Yes
Country f.e. Yes Yes Yes Yes Yes Yes
Method BJS(24) BJS(24) BJS(24) BJS(24) BJS(24) BJS(24)

Notes: Standard errors clustered by country in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01 

Estimates of equation (3.1) with the outcome variable being the currency composition of payments made to China 

(inclusive of Hong Kong and Macau). A payment is defined by SWIFT message types MT 103 and MT 202. The 

treatment variable is a dummy variable indicating whether the country’s central bank, as of month t, has ever signed 

a swap line agreement with the PBoC (SwapLinei,t ). Sample period is October 2010 to October 2018, Mongolia is 

excluded from the set of treated countries. BJS(24) refers to the DiD imputation method from Borusyak et al. (2024). 

Column (1): the outcome variable is the share of payments in RMB. Column (2)–(5): the outcome variable is the share 

of payments in USD; EUR; GBP, JPY, and CHF; all other currencies. The coefficients on columns (1)–(5) must, by 

definition, sum to nil. Column (6) is the share of payments in the currency of the counterparty.

HKD, AUD, CAD, and SGD, column (5)). As predicted by the model, the home currency of 

the country that receives the swap agreement (column (6)) does not experience a statistically 

significant decline in usage.

6. CONCLUSION

By extending its lender of last resort function to stabilize the supply of trade finance abroad, a 

central bank can influence the international status of its currency. We put forward a model of the 

currency choice for trade finance and invoicing. It predicts that there will be thresholds for key 

economic variables that a currency must meet before it becomes international. Most currencies 

do not meet these thresholds, explaining why so few are used internationally. However, for some, 

policy can shift the thresholds and jumpstart the currency. Empirically, the RMB swap lines 

support these theoretical mechanisms and the role of these thresholds. We estimated that a swap 

line is associated with a 14% point increase in the probability of a country making or receiving 

RMB payments.
There have been so few instances of currency rising to international status that it is impossible 

to know if these results are specific to the RMB. However, an analogy from economic history is 

informative. In 1912, the United States was the world’s largest exporter, but US firms used finan- 

cial markets in London to access trade finance denominated in GBP. The Federal Reserve Act 

of 1913 allowed the US banks to open branches abroad, and the first president of the FRB, New 

York, Benjamin Strong, had an explicit goal of internationalizing the USD. One notable measure 

he took was to give US banks the ability to discount USD-denominated trade acceptances—a 

form of trade finance—at the Federal Reserve. The Fed was aggressive in backstopping the mar- 

ket for USD trade finance: by some estimates, between 1923 and 1929, the Fed owned as much 

as half of all issued trade acceptances (Eichengreen, 2011). By 1925, the USD had become an 

international currency, and by World War II it had become the dominant currency.
A century later, China was also the world’s largest exporter and largely reliant on foreign cur- 

rency trade finance. It pursued a similar policy agenda, this time using swap lines to backstop the
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provision of RMB-denominated trade finance. Is it a coincidence that similar policies succeeded 

one century apart? The theory and empirics in this paper suggest that the answer is no. Rather, 

these policies and the Chinese experience with them provide valuable lessons for why some cur- 

rencies rise to international status. At the same time, this comparison suggests that China must 

go well beyond the swap lines for the RMB to rise further in international usage and challenge 

the dominant USD’s status. Further policies to remove capital controls in China and some luck 

in a shock to the USD dominance (like World War I was for sterling) are likely required.
Is this internationalization strategy optimal? Whether the swap lines were the best tool to 

trigger the jumpstart and whether the costs of policies outweigh the benefits of having an inter- 

national currency are questions that we did not ask or answer. Neither did we address whether 

the central bank is the right agent to pursue this promotion, how it should interact with fiscal 

authorities, and what the implications are for the exchange rate regime and capital flows. We 

leave these questions for future work.
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