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Purpose?

Economically interesting?



This paper
As for the currency swap, it is an unexpected outcome of the global financial crisis […] due to the shortage of hard 
currencies and the difficulties in developing correspondent banking relationship on the part of commercial banks, some 
neighboring countries requested to enter into local currency swap agreements with China, in order to support and 
facilitate regional trade.

-- Zhou Xiaochuan, Governor of the PBoC, G30 Annual International Banking Seminar, October 2017.

Between the lines: internationalize the RMB in trade flows/finance. 

Two contributions:

1. Empirics: PBoC swap lines 09-18 on RMB settlements, country level panel. 

• Signing a swap line associated with increased RMB use + lower synthetic borrowing costs.

2. Model: Understand the mechanism. SoE with trading firms deciding denomination of trade credit 
and invoicing. Compare rising and dominant currencies.

• Can central bank policies jump-start currency use? When?

• Model predictions on heterogeneity born out in the data.



Marginal contribution: jumpstart & non-dollar
• Dominant currency; we focus on jumpstart and on policies
• Maggiori, 2017, Gourinchas, Rey and Sauzet, 2019, Gopinath et al., 2020, Gopinath and Stein 2022, Chahrour and 

Valchev, 2022

• Currency invoicing literature; complementarity across P and MC choices
• Engel (2006) Gopinath, Itskhoki Rigobon (2010) Bacchetta van Wincoop (2005), Goldberg Tille (2008), Mukhin (2018)

• Emphasis on working capital and finance; RMB and rising, firms not banks
• Amiti and Weinstein (2011) Gopinath and Stein (2018) Bruno and Shin (2019) Eren and Malamud (2019)

• RMB policies and the USD swap lines; model+test and different in aims+work
• Eichengreen, Mehl and Chitu (2017), McDowell (2019), Clayton et al (2022), Bahaj and Reis (2022)

• Empirics on currency choice; payments rather than invoicing, all countries
• Goldberg, Tille, 2016, Corsetti, Crowley, Han, 2018, Chen, Chung, Novy, 2018, Amiti, Itskhohi, Konings, 2019



2. The PBOC swap lines 
and global payments data



The lines and their evolution
Straightforward way of thinking 

about the policy:

• Collateralised loan from PBoC => 
Counterparty CB.

• Used to provide RMB credit to 

local banking system at known 
price.

• Lent on to firms as trade credit. 

(Organised facility)

• In principle caps offshore 
borrowing costs. 

• Insurance not direct subsidy.
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Swap lines 2018
Table A1: The PBoC’s swap lines 2009-2018

Country Date of First Agreement (2009 onwards only) Notional Amount as of First Agreement (RMB millions)

Albania 12/09/2013 2,000

Argentina 02/04/2009 70,000

Armenia 25/03/2015 1,000

Australia 22/03/2012 200,000

Belarus 11/03/2009 20,000

Brazil 26/03/2013 190,000

Canada 08/11/2014 200,000

Chile 25/05/2015 22,000

ECB 08/10/2013 350,000

Egypt 06/12/2016 18,000

Hong Kong 20/01/2009 200,000

Hungary 09/09/2013 10,000

Iceland 09/06/2010 3,500

Japan 26/10/2018 200,000

Indonesia 23/03/2009 100,000

Kazakhstan 13/06/2011 7,000

Korea, Republic of 20/04/2009 180,000

Malaysia 08/02/2009 80,000

Mongolia 06/05/2011 5,000

Morocco 11/05/2016 10,000

New Zealand 18/04/2011 25,000

Nigeria 27/04/2018 15,000

Pakistan 23/12/2011 10,000

Qatar 03/11/2014 35,000

Russia 13/10/2014 150,000

Serbia 17/06/2016 1,500

Singapore 23/07/2010 150,000

South Africa 10/04/2015 30,000

Sri Lanka 16/09/2014 10,000

Surinam 18/03/2015 1,000

Switzerland 21/07/2014 150,000

Tajikistan 03/09/2015 3,000

Thailand 22/12/2011 70,000

Turkey 21/02/2012 10,000

United Kingdom 22/06/2013 200,000

Ukraine 26/06/2012 15,000

United Arab Emirates 17/01/2012 35,000

Uzbekistan 19/04/2011 700

Notes: Records all swap agreements signed between 2009 and 2018, hand collected from PBoC press releases and cross-referenced
with partner central banks. Some agreements have lapsed since initiation.
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Global payments dataset
• SWIFT Database of International Payments

• Monthly bilateral payments data
• Oct 2010-Oct 2018
• Covers cross-border bank messages (focus on instructions to pay).
• No information on who is making the payment (neither the bank or the 

client). Only currency is recorded.
• NB: in trade, invoice and payment currency are typically the same (Friberg 

and Wilander, 2008). Trade finance as robustness (MT400+MT700).

• Measure of interest, RMB share in cross border non-FX payments sent and 
received per month per country.



A first look at the data
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45 degree 

• Extensive margin important.
• Consolidate Macau+HK into China.
• Focus on developing countries (robust to relaxing this).



RMB payment share after swap line signed
Median Mean



Event Study Plots
Payment Share Probability of use

Conditional on trade and financial linkages with China and other Chinese intergration policies. 



Baseline Specification

Staggered diff-in-diff interpretation: use Borusyak and Jaravel, 2022: robust to using TWFE, 
large pure treatment group.

21 countries treated in sample.

Controls (factors that drive RMB usage and signing the swap line):

• China trade (trade agreement with China, exports and imports from the country to 
China (log $/share of GDP)): country-specific change in economic relationship with China.

• Chinese policy (RMB clearing bank, membership of AIB, direct investment flows): non-
trade flow related, policies distinct from but correlated with the swap lines being signed.

• RMB share used by country neighbors: region-specific factors due to trade, or political 
developments in relation with China. Not going to talk much about spillovers today.

1(Rpaymenti,t > 0) = ↵i + ↵t + � ⇥ SwapLinei,t + � ⇥ Controlsi,t + errori,t.

<latexit sha1_base64="UNnYUzIirZz0jV+CK12PuXN4KYw="></latexit>



Linear probability model (extensive margin)



Intensive margin



Offshore RMB borrowing costs
Figure 9: Cost of RMB borrowing before and after a swap line is signed
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• No measures of RMB 

denominated borrowing costs by 

country.

• Can look at synthetic borrowing 

costs swapping local currency to 

RMB (wholesale measure).

• Multiple routes: CNY and CNH. 

Taken minimum.

• Daily data for 23 currencies.

• Consistent with other literature 

on swap lines.



Offshore RMB borrowing costs
• No measures of RMB 

denominated borrowing costs by 

country.

• Can look at synthetic borrowing 

costs swapping local currency to 

RMB (wholesale measure).

• Multiple routes: CNY and CNH. 

Taken minimum.

• Daily data for 23 currencies.

• Consistent with other literature 

on swap lines



2015 CNY Reform

Shock to offshore borrowing costs… …reversed rise of the RMB…



2015 CNY Reform

Shock to offshore borrowing costs
…especially in trade finance



Swap line insured against interest rate shock
• 16 countries signed swap line 

agreement as of August 2015.

• 12 countries consistent RMB users 

(non-zero) without swap line. 

Control group.

• Allows for log specification.

• Nearest neighbor match on 2014-

Aug 2015 RMB usage, distance 

from China, PPP GDP. 



Only payments related to trade finance



Preview of extra results
• Ex-payments to China.

• Synthetic control.

• Spillover onto neighbors. 

• No effect on trade (just denomination).



Excluding China



Synthetic control estimates

Cavello et al (2013) approach. Match on control variables.

1(Rpaymenti,t > 0) = ↵i + ↵t + � ⇥ SwapLinei,t + � ⇥ Controlsi,t + errori,t.

<latexit sha1_base64="UNnYUzIirZz0jV+CK12PuXN4KYw="></latexit>



Effect on trade with China



Spillover effects



2. The model of choice of currency of credit



Small open economy, 3 periods

Period 0: Pricing Choices Period 1: Production Period 2: Delivery

Each firm chooses:

1. Technology: composition 
of inputs, xr versus xd

2. Sticky price: it will charge 
in which currency (in 
different markets).

Know:

• Average interest rate

• Relative cost of inputs
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Small open economy, 3 periods

Period 0: Pricing Choices Period 1: Production Period 2: Delivery

Firm:

1. Buys inputs using the 
committed composition

2. Borrows to pay for them 
in matching currency

Risk realises:
• Firm-specific interest rate

• Exchange rates

• Demand shocks

Each firm chooses:

1. Technology: composition 
of inputs, xr versus xd

2. Sticky price: it will charge 
in which currency (in 
different markets).

Know:

• Average interest rate

• Relative cost of inputs

Firm:

1. Sells goods to each 
market, collect revenue.

2. Repays debt (credibly), 
distributes profits.

Mechanical period



Firms and geography
• Firms: j ∊ [0,1]
• Markets: dominant D; rising R;  i ∊ (0,1) other SOEs; bilateral FX si, sd, sr ∊ S.
D market
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R market

<latexit sha1_base64="tCjTbrWJ6ZCdTgcZx2VPQBYi3mE=">AAACHHicdVDLSgMxFM34rPXRqks3wSK4Gma0oO4KWnChWMWq0Cklk95qaOZBckcsw3yJ4Er/xJ24FfwR12ZqBZ8HAodz7ivHj6XQ6Div1tj4xOTUdGGmODs3v1AqLy6d6ShRHJo8kpG68JkGKUJookAJF7ECFvgSzv3+bu6fX4PSIgpPcRBDO2CXoegJztBInXLJQ7jB9IQGTPUBs0654tjOzrazuUN/E9d2hqiQERqd8pvXjXgSQIhcMq1brhNjO2UKBZeQFb1EQ8x4n11Cy9CQBaDb6fDwjK4ZpUt7kTIvRDpUv3akLNB6EPimMmB4pX96ufiX10qwt91ORRgnCCH/WNRLJMWI5inQrlDAUQ4MYVwJcyvlV0wxjiarorcH5i8KDs3coxgUw0ilXj1LvXyT76f1LA/qMw36PznbsN2qXT2uVmoHo8gKZIWsknXiki1SI/ukQZqEk4TcknvyYN1Zj9aT9fxROmaNepbJN1gv70axowo=</latexit>

i = 0

<latexit sha1_base64="hfWWzfiY1yXvXrZmZNeEJ2vvxZE=">AAACDnicdVDLSgMxFM3UV62vqks3wSK4GqZasF0IBS24UKxoH9AZSia9bUMzD5KMUIb5BMGV/ok7cesv+COuzbQVfB4IHM65N/fe44acSWVZb0Zmbn5hcSm7nFtZXVvfyG9uNWUQCQoNGvBAtF0igTMfGoopDu1QAPFcDi13dJL6rVsQkgX+jRqH4Hhk4LM+o0Rp6ZodW918wTKtStk6rODfpGhaExTQDPVu/t3uBTTywFeUEyk7RStUTkyEYpRDkrMjCSGhIzKAjqY+8UA68WTVBO9ppYf7gdDPV3iifu2IiSfl2HN1pUfUUP70UvEvrxOpftmJmR9GCnw6HdSPOFYBTu/GPSaAKj7WhFDB9K6YDokgVOl0cvYp6FsEXOh/L0MQRAUitmtJbKeTXDeuJYkO6jMN/D9pHpjFklm6KhWq57PIsmgH7aJ9VERHqIrOUB01EEUDdIce0KNxbzwZz8bLtDRjzHq20TcYrx89uZ0o</latexit>

i = 1

<latexit sha1_base64="SkbxbVWcd13LvGfjXzWL8lPsY54=">AAACDnicdVDLSgMxFM3UV62vqks3wSK4KjNasF0IBS24UKxoH9AZSia9bUMzD5KMUIb5BMGV/ok7cesv+COuzbQVfB4IHM65N/fe44acSWWab0Zmbn5hcSm7nFtZXVvfyG9uNWUQCQoNGvBAtF0igTMfGoopDu1QAPFcDi13dJL6rVsQkgX+jRqH4Hhk4LM+o0Rp6ZodW918wSyalbJ5WMG/iVU0JyigGerd/LvdC2jkga8oJ1J2LDNUTkyEYpRDkrMjCSGhIzKAjqY+8UA68WTVBO9ppYf7gdDPV3iifu2IiSfl2HN1pUfUUP70UvEvrxOpftmJmR9GCnw6HdSPOFYBTu/GPSaAKj7WhFDB9K6YDokgVOl0cvYp6FsEXOh/L0MQRAUitmtJbKeTXDeuJYkO6jMN/D9pHhStUrF0VSpUz2eRZdEO2kX7yEJHqIrOUB01EEUDdIce0KNxbzwZz8bLtDRjzHq20TcYrx8/YZ0p</latexit>

j = 1

<latexit sha1_base64="jbUnRmqRp1MNowF85P0qeZq3hvA=">AAACDnicdVDLSgMxFM3UV62vqks3wSK4Gma0YLsQClpwoVjR1kJnKJn0to3NPEgyQhnmEwRX+ifuxK2/4I+4Nn0IPg8EDufcm3vv8SLOpLKsNyMzMzs3v5BdzC0tr6yu5dc3GjKMBYU6DXkomh6RwFkAdcUUh2YkgPgeh2tvcDTyr29BSBYGV2oYgeuTXsC6jBKlpcubQ7udL1imVS5Z+2X8m9imNUYBTVFr59+dTkhjHwJFOZGyZVuRchMiFKMc0pwTS4gIHZAetDQNiA/STcarpnhHKx3cDYV+gcJj9WtHQnwph76nK32i+vKnNxL/8lqx6pbchAVRrCCgk0HdmGMV4tHduMMEUMWHmhAqmN4V0z4RhCqdTs45Bn2LgDP973kEgqhQJE41TZzRJM9Lqmmqg/pMA/9PGnumXTSLF8VC5XQaWRZtoW20i2x0gCroBNVQHVHUQ3foAT0a98aT8Wy8TEozxrRnE32D8foBQQudKg==</latexit>

j = 0

<latexit sha1_base64="PhmmiZ36Yl4HBPn+cdbMkdSZIsc=">AAACDnicdVDLSgMxFM3UV62vqks3wSK4KlMt2C6EghZcKFa0tdAZSia908ZmHiQZoQzzCYIr/RN34tZf8Edcm2kr+DwQOJxzb+69xwk5k8o034zMzOzc/EJ2Mbe0vLK6ll/faMkgEhSaNOCBaDtEAmc+NBVTHNqhAOI5HK6d4VHqX9+CkCzwr9QoBNsjfZ+5jBKlpcubQ7ObL5hFs1ox96v4NykVzTEKaIpGN/9u9QIaeeAryomUnZIZKjsmQjHKIclZkYSQ0CHpQ0dTn3gg7Xi8aoJ3tNLDbiD08xUeq187YuJJOfIcXekRNZA/vVT8y+tEyq3YMfPDSIFPJ4PciGMV4PRu3GMCqOIjTQgVTO+K6YAIQpVOJ2cdg75FwJn+9zwEQVQgYquexFY6yXHiepLooD7TwP+T1l6xVC6WL8qF2uk0sizaQttoF5XQAaqhE9RATURRH92hB/Ro3BtPxrPxMinNGNOeTfQNxusHP2OdKQ==</latexit>

M
ar
ke
ts

<latexit sha1_base64="NrZRKJBuFYuuvJBMKqe7q7qz44k=">AAACGXicdVDLSgMxFM34rPVVdekmWARXw1QL6q6gBRcWK1gVOlUy6R0NzTxI7ohlmP8QXOmfuBO3rvwR12baCj4PBA7n3FeOF0uh0XHerLHxicmp6cJMcXZufmGxtLR8qqNEcWjxSEbq3GMapAihhQIlnMcKWOBJOPN6e7l/dgNKiyg8wX4MnYBdhcIXnKGRLlyEW0wbTPUAdXZZKju2s7vjbO3S36RiOwOUyQjNy9K72414EkCIXDKt2xUnxk7KFAouISu6iYaY8R67grahIQtAd9LB1RldN0qX+pEyL0Q6UL92pCzQuh94pjJgeK1/ern4l9dO0N/ppCKME4SQDxf5iaQY0TwC2hUKOMq+IYwrYW6l/JopxtEEVXT3wfxFQcPMPYpBMYxU6taz1M03eV5az/KgPtOg/5PTTbtStavH1XLtcBRZgaySNbJBKmSb1MgBaZIW4USRO/JAHq1768l6tl6GpWPWqGeFfIP1+gFuIqKw</latexit>

Firms
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Increasingly volatile firm 
specific interest rate risk

Increasingly stable bilateral 
exchange rate



Technologies and cost function 
Each firm chooses production technology "j

Must borrow to pay for x inputs,             also cost of credit

• Terms of borrowing in D: 

• Terms of borrowing in R: 

• Non-credit input, stochastic:

xj = min

(
xj
r

⌘j
,

xj
d

1� ⌘j

)
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Period 0 choice of pricing
For each market, choose sticky price and pricing technology:

Market demand has constant elasticity of demand # and demand shifter    .

E.g. demand under RCP: 

Log-normal joint pdf                   , mean    , variance    . (elements $)                    

Assume: %d = %r &  $d = $r .

Ex post deviations from a constant markup over marginal cost lead to lower profits. 
Shocks to exchange rates, cost of inputs, borrowing costs, affect profits differently 
depending on the firm's choice of currency for credit and pricing.

Pj
i 2 {PCP,LCP,DCP,RCP}

<latexit sha1_base64="D2QNtKlPp5o2lxBggikVAbDX/bc="></latexit>



Forces in the model
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Forces in the model

Benefit from aligning 
denomination of 

marginal cost to price.

Potential cost if d currency is a better operational hedge.

Assum. 1: Neither r nor d currency has a hedging 
advantage.



Forces in the model



Period 0 choice of credit



Period 0 choice of credit



Starting point, dominant currency



Add a swap line
• Holding      fixed some 

firms cross threshold 

• Choose RCP over LCP if 
local currency sufficiently 
volatile (threshold    )

• Choose RCP over PCP if 
strong enough correlation 
with local inputs:

• Complementarity:    is 
lower the more RCP is 
used (primitive: size of r-
market).



Why so few international currencies?

• Credit denominated in the currency too expensive (or rationed)

• Country small as a share of a market for goods. Weakens complementarity.

• Exchange rate too volatile, prefer LCP over RCP. .

• Currency uncorrelated with other inputs. PCP preferred. 



Sorting and the effects of the swap line



Sorting and the effects of the swap line
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Sorting and the effects of the swap line



Sorting and the effects of the swap line



5. Conclusion



USD in 1912     RMB in 2009
• Start: largest goods exporter, world creditor, 

RMB not used at all given capital controls

• Policies starting in July 09:

• De-regulate: trade settlement pilot scheme

• Market: CNH in HK offshore market

• Stable exchange rate: dollar peg

• Buyer of last resort: PBoC swap lines

• Outcomes:

• 2016, IMF includes it in SDR basket

• 2019, 2% of official foreign exchange rate 

reserves.

• Coincidence, luck, policies?

• Start: World’s largest exporter, but USD 0% 

of trade finance. All in sterling, in London

• Federal Reserve Act (and Strong at FRBNY)

• De-regulate: US banks branches abroad

• Stable exchange rate and inflation

• Liquid secondary market and Fed has 

buyer of last resort of trade acceptances

• By 1925 USD very large, by 1945 dominant

• Policy?

• Luck (war) over London?

• Inevitable as US became world creditor?



Parting thoughts
• International currency status depends on: (i) financial markets, working capital 

credit, (ii) policy central bank actions

• Empirics: RMB swap line by removing right-tail risk of RMB financing increased 
probability a country making or receiving RMB payments.

• Model: complementarity between credit and invoicing. Three thresholds that 
most countries do not meet. Some do, and policy can cause jumpstart.

• Further rise of RMB? Still far from Federal Reserve Act 



Appendix Material




