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1 Introduction

How do firms decide which currencies to borrow in? In this paper, we present evidence and a
minimalist model of international bond issuance based on the idea that investors are segmented
by currency. In Maggiori, Neiman and Schreger (2020) we demonstrate that investors around
the world have a strong tendency to invest in bonds denominated in their own currency, an effect
which we refer to as home-currency bias. This means that if, for instance, a Canadian firm wants
to borrow from US investors it will not do so by issuing bonds denominated in Canadian dollars.
Instead, it will issue bonds in US dollars.

If there were no frictions in international capital markets, this home currency bias would not
affect portfolio choice at the issuer level. Each investor could simply buy the bonds from the
issuers it wants to hold and then separately hedge the currency. Maggiori, Neiman and Schreger
(2020) provide evidence that this is not the case and investors skew their portfolios towards those
issuers that have bonds outstanding in the investor desired currency. Furthermore, firms behave as
if they face fixed costs to borrow in foreign currency. Much as how the evidence on large firms
sorting into exporting led to a generation of trade theory featuring fixed costs of export, we begin
by demonstrating that it is primarily the largest borrowers that issue in multiple currencies.

While investors are segmented by currency and exhibit a strong preference for lending in their
own currency, there is an important exception to this rule: the US dollar. The dollar is the one
currency that foreign investors appear willing to lend in other than their own. We then demonstrate
the strong pecking order of currencies in bond denomination. Firms begin by issuing in their local
currency, then turning to the dollar, and then largely the euro.

Motivated by these facts, we sketch a model of borrowing in segmented capital markets. Firms
choose the amount and currency of their debt in order to raise capital for production. If they
choose to borrow in foreign currency, they need to pay a fixed cost. Since we assume that firms
hedge all currency risk, the only reason to borrow in foreign currency is effectively to tap a new set
of investors for their debt. The model, therefore, bears a strong resemblance to the Melitz (2003)
model of international trade, wherein firms pay a fixed cost to export, with the benefit being the
sale of goods to a new set of consumers. Here, rather than selling goods in foreign markets, firms
sell their debt. Paralleling the trade literature, smaller, less-productive firms issue debt only in local
currency in the home market, just as in trade these firms only sell their goods domestically. There is
an endogenous productivity threshold above which firms decide to issue in foreign currency. This
threshold varies by country and is lowest in those countries that have relatively shallower domestic
debt markets.

The model highlights a benefit of being a firm based in the country that issues an international

currency. An international currency, defined here as the currency with the deepest investor pool



comprising both domestic and foreign investors, enables firms to borrow more in that currency
without generating a large increase in the interest rate they pay. Effectively, this means that firms
based in countries other than the United States need to take a costly action and borrow in foreign
currency in order to tap foreign sources of capital, but US firms do not. Smaller and less productive
firms in the United States experience a reduction in their cost of capital as a result of the dollar’s
role as an international currency. Importantly, this effect is distinct from the benefits that might
accrue to the US government because of low risk free rates. The effect is occurring in the corporate
bond market because firms face a different demand curve for debt in different currencies and there
is a fixed cost of foreign currency issuance.

The paper proceeds as follows. Section 2 documents the key empirical facts motivating our
modeling choices. Section 3 introduces the model. Section 4 discusses the implications of the

model and avenues for future research and extensions. Section 5 concludes.

1.1 Related Literature

This paper contributes to a number of different strands of the literature. First, it relates to the
international role of currencies and the global importance of the US dollar. Ilzetzki, Reinhart
and Rogoff (2019) and Ilzetzki, Reinhart and Rogoff (2022) document the role of the dollar as
the key anchor of exchange rate regimes. Other contributions include Gourinchas et al. (2011),
Eichengreen (2011), Gourinchas and Rey (2007), Coppola et al. (2023), Jiang et al. (2021), Farhi
and Maggiori (2018), He et al. (2019), and Hassan (2013). Second, it relates to a broad literature
on the currency composition of corporate borrowing. Salomao and Varela (2022) characterize
the optimal currency composition of corporate borrowing with a dynamic hetereogeneous firm
model. Other contributions in the area include works such as Bruno and Shin (2017), Kalemli-
Ozcan et al. (2016), Du et al. (2020), Eren et al. (2022), Tietz (2020), Calomiris et al. (2019), and
Hale and Obstfeld (2016). We also connect to the literature on the hedging of currency risk as
in Liao (2020), Sialm and Zhu (2021), Alfaro et al. (2021). Third, it relates to the literature on
international finance and macroeconomics with segmented financial markets. Contributions in this
area include Gabaix and Maggiori (2015), Greenwood et al. (2023), and Gourinchas et al. (2022),
with the literature surveyed in Maggiori (2022). The paper also contributes to the literature on
global capital allocation, as surveyed in Florez-Orrego et al. (2023). Finally, the model relates to
the large hetergeneous firm trade literature, with the structure of the model most closely related to
Melitz (2003).



2 Motivating Facts

In this section, we present three empirical facts that motivate the model. Versions of these facts
were first documented in Maggiori et al. (2020) and we update and extend them here. First, we
present evidence that bond markets are segmented by currency, with investors displaying a sys-
tematic bias towards investing in their own currency or the international currency, the US dollar.
Second, we demonstrate that there is size-dependent selection of which firms issue bonds in for-
eign currency. The larger borrowers do so in more currencies. Third, we demonstrate that there is a
pecking order of international currency issuance, with the US dollar being by far the most common

second currency to issue in after the domestic currency.

2.1 Data

For this paper, we use the data assembled by the Global Capital Allocation Project.

First, we use the universe of security-level portfolio holdings of mutual funds and exchange-
traded funds (ETFs) from Morningstar analyzed by the Global Capital Allocation Project in Mag-
giori et al. (2020), Lilley et al. (2022), and Coppola et al. (2021). In 2020, these positions account
for more than $30 trillion of security holdings. We restrict our attention to 8 developed countries
for which we have sufficiently high coverage of funds. We treat the Euro Area as one country for
the purpose of this study as investment of Euro Area countries may be routed through funds in
Luxembourg and Ireland or their domestic mutual funds.!

Second, we use the aggregation algorithm of the Global Capital Allocation Project introduced
in Coppola et al. (2021) to map the universe of debt securities issued worldwide to the identity
and geography of their ultimate parent issuer. This aggregation algorithm combines data from
the Cusip Global Services Associated Issuer database, the Refinitiv SDC Platinum New Issues
database, S&P Capital 1Q, Dealogic Debt Capital Markets, Bureau van Dijk’s Orbis database,
Factset Data Management Solutions, and Morningstar. Without this step, the primary concern
would be that if a firm issued a bond through a subsidiary with a different firm identifier, then we
would consider it as issuance by a distinct firm rather than a subsidiary in the same group. For the
economics of the model, the costs of setting up this type of financing subsidiary to tap international
markets might be an important part of the fixed cost that the theory aims to capture. The code used
to construct this aggregation is available at globalcapitalallocation.com/data.

Finally, for global firm-level bond issuance data, we utilize the dataset constructed for Coppola

'Beck et al. (2023) use the administrative Securities Holdings Statistics of the European Central Bank to match the
holdings of individual European countries through Luxembourg and Ireland funds. Around half of the fund holdings in
Luxembourg and Ireland can be traced to Euro Area investors and half cannot, with the latter portion likely representing
immediate claims by non-Euro Area investors. Therefore, holdings that we ascribe to the Euro Area here include
investments of non-Europeans routed through Europe.



et al. (2021) combining primary market bond issuance data from Dealogic, SDC Platinum, and
Factset Debt Capital Structure. We utilize the Global Capital Allocation Project’s security master
file to match each bond to its characteristics.

2.2 Home Currency Bias and Segmentation by Currency

We begin by providing evidence that bond markets are segmented by currency. In the context of our
model, this evidence illustrates why firms would want to borrow in foreign currency: the desire
to access foreign investors. In Figure 1, we document the share of cross-border corporate bond
positions on a nationality basis that is in a given currency for a group of five major currencies: the
US dollar, British Pound, Swiss Franc, and Canadian dollar. For each currency, the left-most bar
(in blue) plots the share of foreign bond positions held by investors domiciled in the country that
issues that currency. For example, the blue bar for GBP displays the fraction of foreign corporate
bond positions held by UK domiciled investors that are pound denominated. The middle (red) bar
plots the share of foreign bond positions held by all other countries in the Morningstar data that are
denominated in that particular foreign currency. The right-most (green) bar plots the same share
as the middle (red) bar but excludes from the positions the bonds issued by firms from the country
that issues that currency. For example, the rightmost (green) bar for the USD is a analogous to the
middle (red) bar but excludes bonds issued by US entities on a nationality basis.

Two prominent patterns are visible in Figure 1. First, for all currencies, conditional on investing
abroad, the investors domiciled in the country that issues a given currency invest a vastly larger
share of their bond portfolio in that particular currency than do investors from other countries.
Second, the gap between domestic and foreign investors is the smallest for the US dollar. While
US investors hold the largest share of their foreign portfolio in US dollars, in excess of 80%,
foreign investors also hold a significant share of their portfolio in US dollars. Contrast this with
Canadian dollars: while Canadians hold more than 20% of their foreign portfolio in Canadian
dollar denominated bonds, other countries’ portfolios have negligible allocations in these bonds.
This tendency of investors to lend disproportionately in their domestic currency is what we refer
to as "Home Currency Bias."

This pattern is stronger than it may first appear for one important reason: issuance by firms in
the home country appears in the cross-border portfolio of the rest of the world but not in that of
the issuer country. Consider the USD: the United States puts over 80% of its foreign investment in
dollars and the rest of the world puts a bit more than half in dollars, but importantly the rest of the
world’s investment includes investment in the United States in dollars. In the third bar, we remove
this component and see an even starker pattern. We refer to the willingness of the world to lend in

dollars when they do not lend in their own currency as "International Currency Bias."



Figure 1: Share of Cross-Border Investment by Currency

Share of Cross—Border Investment in Currency
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Notes: This figure measures the share of cross-border investment denominated in each currency.
The blue bar reports the share of cross-border investment in a given currency in the portfolio of
the issuer of a currency (i.e., for USD, this is the share of American foreign corporate bond
investment denominated in US dollars). The red bar, "Rest of World," reports the share of
cross-border investments of all countries excluding the issuer of the currency denominated in a
given currency (i.e., the share of the cross-border investment portfolio of non-American investors
denominated in dollars). Finally, "Rest of World, excl. Issuer," reports the share of cross-border
investments of all countries excluding the issuer of the currency denominated in a given currency,
excluding investment in the country of the currency issuer (i.e., the share of the cross-border
investment portfolio of non-American investors denominated in dollars to countries other than the
United States). Data from 2019Q4.



2.3 Size-Dependent Selection into Foreign Currency Issuance

We next turn to demonstrating that firms select into foreign currency issuance, with larger bor-
rowers disproportionately likely to borrow in multiple currencies.” To do so, we take the universe
of bond issuance globally, aggregated to the firm-group level, and measure borrower size by the
notional value of bonds outstanding. In Figure 2, we consider the 500 largest corporate issuers in
four currency areas, Canada, the Euro Area, Great Britain, and the United States. In all four pan-
els, we show that the number of currencies that firms borrow in increases sharply with the relative
borrowing size. In all currency areas, even among the 500 largest borrowers, the vast majority of
firms only borrow in a single currency. Almost always, firms borrowing in a single currency do so

in the local currency.

2.4 Pecking Order of Currency Issuance

When a firm decides to raise capital from foreign investors, which currency does it choose? In
Figure 3, we show that the pattern of currency of issuance is common across countries by plotting
the share of the largest firms that issue in a given currency. Firms overwhelmingly issue in their
own currency, mostly targeting domestic investors. In the Euro Area, Canada and the United
Kingdom, the next most popular currency is the dollar. For the US, the second most popular
currency is the Euro.

By aggregating all firms together, Figure 3 does not reveal the order in which firms choose
their currency. In figure 4, we narrow our focus to firms that exclusively issue bonds in two
currencies: their local currency and one foreign currency.* While this significantly reduces the
sample to a more selective group of firms, it provides a clearer view of the pecking order in currency
selection. The pecking order of currency choice is strong: the dollar is the dominant choice of
foreign currency for most countries. The exception are the countries closest to the Euro Area.
Great Britain firms issue in euros, Norwegian firms in euros and Swedish krona, Swedish firms in

euros and Norwegian krona.

2Here, we focus on the amount each firm borrows. See Maggiori et al. (2020) for analysis using measures of firm
size like revenue.
4We restrict our sample to the set of countries where there are at least 15 firms of this type.



Figure 2: Size-Dependent Selection into Foreign Currency Issuance
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Note: In each figure, firms are ranked on the x-axis in order of their total amount outstanding (or
face value) of bonds in 2019Q4, with the largest borrower ranked first. We plot the top 500 ranked
firms within four economies: United States (a), Euro Area (b), United Kingdom (c), and Canada
(d).> Each firm is represented by a blue dot. Firms are analyzed on a nationality basis according
to the GCAP aggregation. The y-axis denotes the total number of currencies in which that
particular firm has an outstanding bond in 2019Q4.



Figure 3: Currency Denomination of Bonds by Large Firms

(a) United States (b) Euro Area
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Note: This figure plots the share of the largest borrowers from the United States (a), the Euro
Area (b), the UK (c), and Canada (d) that have issued bonds in various currencies in 2019Q4. The
bars show the percent of top 500 firms within each economy (ranked by total amount outstanding
of bonds) that issue in a particular currency shown on the x-axis. The red bar denotes the home
currency of the economy, and the blue bars denote foreign currencies. The "Other" category

represents percent of top borrowers issuing in any currency outside of the ten charted currencies.



Figure 4: Pecking Order of Currency Choice
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Note: This figure examines the currency choice of firms that borrow in two currencies, one of
which is their local currency. The figure plots what share of firms choose each currency as their
second currency of issuance. On the x-axis, we plot every country which has at least fifteen firms
that issue in exactly two currencies (including their local currency) in 2019Q4. The y-axis shows
the percent of two-currency issuers that issue in a given currency as their second currency of
issuance. Currencies which represent more than nine percent of any country’s second currency
share are plotted for all countries. The "Other" category includes any currency which does not
constitute nine percent of second currency share for any country.

3 A Simple Model of Corporate Bond Issuance

Having documented size-dependent selection in foreign currency borrowing, investor segmentation
by currency, and heterogeneity in currency preferences, we now turn toward presenting a model of
corporate debt issuance in which investors have a home-currency bias and markets are segmented.
Firms face a downward sloping demand for their bonds in each currency: the more debt they issue
in each currency the higher the interest rate, a form of price pressure. This demand structure
implies that firms would like to borrow in multiple currencies to lower their total borrowing costs.
We assume that all firms can borrow in their local currency, but that a fixed cost has to be paid to
borrow in foreign currency. As a result, only the firms with the largest desired borrowing do so in
foreign currencies, a size-dependent selection in the spirit of Melitz (2003), where in our case the

selection is into foreign currency borrowing rather than into exporting.



The model incorporates forces consistent with our empirical findings and generates cross-
country differences in the size, number, and borrowing behavior of firms that issue only in their
local currency. In particular, local currency borrowers and local currency borrowing are more
prominent in countries whose currencies denominate a larger share of global assets, also consistent
with our empirical results.

The model is static and all decisions happen in the current period in the absence of uncertainty.
All values are expressed in US dollars. Firms differ in their productivity A and borrow to operate
a constant returns to scale technology. The firm’s output is sold in a perfectly competitive goods
market at a price normalized to one.

We assume there are N currencies available to all firms to borrow in, if they choose to do so.
Firm p can borrow in currency k by issuing bonds Qy , denominated in that currency and faces a

demand curve from world investors given by:

Rip =Ry +T% Ok p,

where Rp > 1 is a firm specific interest rate, and ', > 0. The more debt a firm issues in that cur-
rency, the higher the corresponding interest rate. Currencies with large values of I'; have shallow
markets. Firms borrowing in those currencies experience faster increases in their funding costs as
they borrow more compared to borrowers in currencies with deeper markets.

All firms can borrow in their local currencies, but must pay a fixed cost ¢y, if they wish to
borrow in foreign currency, where we use kp to denote firm p’s local currency. This fixed cost,
which has a subscript to allow for the possibility of cross-currency differences in fixed issuance
costs, is motivated by the size-dependent likelihood of foreign currency issuance shown in Section
2. The cost represents, for example, the need for firms to have treasury and legal departments of
sufficient sophistication to issue and then to hedge these debts.

Firm p solves the issuance problem given by:
N

ma)fv YP - Z Rkakavp — Cky l{FCp}’ (D
{Qk,P}k:l k=1

N
st. Yy=ApKy K,=Y O,
k=1
Rip=Rp+ T Ok p,

where 1rc,} is an indicator for issuance in foreign currency. Since there is no exchange-rate risk,
firms care only about the interest differential coming from our assumption of segmented markets
and are otherwise indifferent between bonds in any of the currencies. In our environment, and

in practice, firms have a meaningful portfolio choice among debt in different currencies even in
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the absence of exchange-rate risk, such as when comparing debt that would be hedged back to a
common currency (see Liao (2020) for empirical evidence).

We analyze the firm problem by breaking it down into two different optimization problems,
one for firms that only issue in local currency and one for firms that issue in multiple currencies.”

A firm that borrows only in its domestic currency optimally borrows an amount:

Apc—R
Qe = =3 @)
PLC

where we used the subscript pzc to denote that firm p is a local currency firm.® Firms borrow more
if they are more productive (higher A), because they have higher marginal products of capital, as
well as if the demand curve for their debt is flatter (lower I';), as this limits the increase in their
capital costs as they borrow more.

Firms that borrow in multiple currencies choose the same optimal debt composition regardless
of their nationality. The optimal issuance problem of multi-currency firms can be broken down
into two separate problems: (i) choosing the optimal currency composition for each unit of debt

issued, (ii) choosing the total (in all currencies) debt to be issued. The first problem solves:

N
min Z Rip @ p
{oepliz k=1

N
S.t. Z(Dk’p: 1,
k=1

Rip =Ry + Ty ,0p,

where @y , is the fraction of the firm-p’s debt that is denominated in currency k, and Q) is total
firm borrowing across all currencies which in this optimization is taken as given. The first order
condition implies that I';; , = I';j®; ,, for all currencies i and j. The optimal issuance decision
by multi-currency firms equalizes their marginal cost of borrowing across currencies. The optimal

fraction of total firm debt that is denominated in currency £ is then given by:

r,!

O p=——7
: N -1’
Yol

Currencies with deeper markets (lower I';) account for a larger share of multi-currency firms debt.

>The optimization problem in equation (1) is not standard (convex) due to the presence of the fixed cost. The resulting
value function is discontinuous. There are two local maxima corresponding to the optimal issuance in just one currency
or in all currencies. The global maximum is simply the local maximum that generates the highest profits net of the
fixed cost.

®We allow firms to decide not to borrow, but they cannot short the production technology. Therefore, Oy e =0

whenever Ay, . — R, <O0.

11



This is consistent with the empirical evidence that the euro and the dollar are the main currencies
used by multi-currency firms, even those firms that are not US or Euro Area firms by nationality.
In the model, given the absence of other differences, all multi-currency firms choose the same debt
composition.

Since the optimal issuance decision by multi-currency firms equalizes their marginal cost of
borrowing across currencies, in the data one would not find deviations in their borrowing costs
across currencies. The benefits accrue to the firms not on their marginal units of debt, but on
the infra-marginal units. Multi-currency firms borrow more at the same interest rate by spreading
their debt optimally across all debt markets in different currencies. Liao (2020) provides evidence
for this opportunistic issuance in multiple currencies. He shows that firms at each point in time
do not completely arbitrage away all debt markets (i.e. yields are not fully equalized), but they
systematically attempt to do so by issuing more in currencies that, on a currency-hedged basis,
offer a lower yield on their debt.”

Given the optimal debt composition, it is convenient to think of multi-currency firms as facing

a demand curve for their total debt given by:

Rw,p = Rp +Fpr7
1

Iy, = wk,prk — N —1°
Zi:l Fi

The slope I',, summarizes the depth of the world debt market. The choice of total debt issuance by

a multi-currency firm, therefore, is given by:

A R

where we use the subscript pysc to denote that firm p is a multi-currency firm.

Finally, we turn to the decision by each firm of whether to issue only in local currency or to pay
the fixed cost and issue in all currencies. Firms issue in foreign currency if their operating profits
under foreign currency issuance less the fixed cost they must pay exceeds their profits when issuing
only in local currency. Since the benefit of foreign currency issuance is to allow firms to grow with
a gentler increase in their borrowing costs, this option is more valuable for more productive firms
that want to borrow and produce large amounts.

The incentives to issue in foreign currency are not identical across countries, even when holding

"The yield comparison across any two markets has three sub-components in the data: the firm credit spreads in each
local currency, and the cross-currency basis. The cross-currency basis, the direct cost of hedging, used to be small
(zero) until the 2008 financial crisis and has been much larger ever since (Du et al. (2018)). We stress that a zero cross-
currency basis does not imply that before 2008 firms’ borrowing costs, once currency hedged, were always equalized
since there could be differences in the local currency credit spreads.
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fixed productivity differences. Firms in countries whose currencies have steep demand curves
relative to the effective global demand curve I'), find foreign currency issuance relatively more
attractive.

We define net productivity as A » =A,—R,, and denote by A}", the net productivity A p that

makes a firm indifferent between issuance in local and multiple currencies, and write:

1

A [T ? 1
* _ P _
iy = (“Ckp—rkp—m) ~2(et, Ty @
where Iy, = ﬁ is the effective depth of the foreign debt market from the perspective
i=1izkp i

of a firm with domestic currency k), (i.e. it includes all other N — 1 currencies except currency k).
Firms in each country issue in local currency if and only if their net productivity A p 18 greater than
this threshold, A > A;;.

We think of the international currency in this environment as having the deepest market or,
equivalently, the flattest demand curve (the lowest I';). The benefits of being an international
currency in this view are linked to greater worldwide capital allocation to local-currency firms, if
the local currency is the international one. We have intentionally muted other important effects on
risk-free rates and the role of risk and the safe haven properties of exchange rates. This sharpens
the extent to which the benefits of being an international currency analyzed here are distinct from
the mechanisms more commonly emphasized in the literature (Caballero et al. (2008), Gourinchas
et al. (2011), Mendoza et al. (2009), Maggiori (2017), Farhi and Maggiori (2018), and He et al.
(2019)).

3.1 Illustrating the Model Mechanism

In this section, as an illustration, consider the case of only two currencies (N = 2), the US Dol-
lar and the Euro. We further assume that the fixed cost of foreign borrowing are equal across
currencies and firms and given by c. With only two currencies, the expression for the effective

multi-currency slope of the demand curve simplifies to

I'vspl'Eur

Y Tusp+TEur’

Multi-currency firms set their debt shares to:

I'eur I'usp
Oysp,p = ; OEUR,p =

Tusp+Teur’ Teur+Tusp

The profits of US firms that only borrow in the dollar, Euro Area firms that only borrow in the
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euro, and multi-currency firms in both countries are given by:

i
_ 4
TCUSDyPLC - 4FUSD
)
A
ﬂ:EURvpLC - 4FEUR
A2 A2 (Tysp+TEur)
4ar AT'rurT'usp

We can then solve for the productivity threshold for a US and Euro Area firm to be indif-
ferent between borrowing local currency only or multiple currencies as Tysp p,. = Mp, and
TEUR,p = Ty, Tespectively. With two currencies, we can write these currency-specific productiv-

ity thresholds as

Aysp=2(c Trur)"/?,

Apur=2(c FUSD)I/Z-

Taking the ratio of these thresholds, we find that

A;}SD _ (FEUR) 1/2
Tusp '

AEUR
Since the dollar is the international currency, we imagine that I'ysp < I'ryr in the context of the
model. This implies that in the Euro Area, compared the to the US, relatively less productive (and
smaller) Euro Area firms already issue in foreign currency.

We present the intuition of this two-currency version of the model graphically in Figure 5. In
Panel (a), we plot the optimal debt issuance of firms as a function of their productivity depending
on whether they borrow in EUR, USD, or both. Because for a given level of borrowing, the interest
rate is highest in EUR, borrowers that only issue in EUR borrow the least for any given level of
productivity. USD-only firms borrow more, with multi-currency borrowers issuing the most debt,
minimizing their interest rate by spreading their borrowing across the two currencies. In Panel
(b), we plot the profit function of firms employing these different borrowing strategies. Profits
increase more gradually for EUR borrowers than USD borrowers as the higher borrowing rates
reduce firm size. These Euro Area firms find it optimal to pay the fixed cost at a relatively lower
productivity threshold than US firms that only borrow in dollars. This endogenous productivity
threshold mirrors the exporting decision in Melitz (2003). Firms whose home-currency has more
shallow debt markets compared to foreign currencies find it optimal to pay the fixed cost to tap

global capital markets at a lower firm scale.
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Figure 5: Model Mechanisms: Two-Country Example

Debt Issuance

Productivity

(a) Debt Issuance

Profits

Productivity
—EUR Only, T, ==USD Only, T ;o = MC, T,

(b) Profits

Note: Panel (a) plots the debt issuance policy function for firms conditional on borrowing in EUR only, USD only or
in both currencies. Panel (b) plots the profits achieved by firms under the different issuance policies. The example sets

FEUR = 06, FUSD =0.3and ¢ =0.25.
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3.2 Towards Aggregation and Quantification

While leaving the model in partial equilibrium, we show how one can perform a simple aggregation
and move towards quantification. We view this exercise as providing guidance for what one would
need to measure to estimate aggregate consequences of moving towards becoming the international
currency issuer.

To allow us to connect with country-level aggregates, we next make the assumption that net
productivity A p In country i is distributed Pareto with shape parameter @; and minimum net pro-

ductivity A%‘/ﬁ“ so the CDF of the net productivity distribution in country i is:

A — 0

gi(AP):l_ SYE )

A~ A~ ARNAE ~ AMin
where gi(A,) = 0if A, < AM" and where @; > 2. The corresponding PDF is fi(A,) = o ((21' )a)ﬁ.
P

We index firms in each country by their net productivity A p» denote by Qi(A p) the amount of total

borrowing done by a firm of type A p resident in country i and denote by A;‘ the net productivity
threshold where firms in country i are indifferent between borrowing only in the local currency
(LC) or borrowing in all currencies (MC).8

We assume country i to have a unit mass of firms and write total borrowing B; by country i as:

Bi = /A o Q@) i)l
A oo
= [ Q@fi@)da+ [ 0fa)fi(a)da
A" g < a
= fywarf@de + [ 5rfada

Borrowing from LC firms ~ Borrowing from MC firms

LC | pMC
=B +B;",

where we have substituted in from equations 2 and 3. The term BiLC does not denote local currency
borrowing but, rather, denotes total borrowing by LC-only firms. We write the total amount of LC
borrowing L; as:

L; =B + o, ,,. BYC,

8Since we assume net productivity to always be above A}V“", the threshold for multi-currency borrowing is now more

~ - 1
generally defined as A} = max (A%VI“H 2 (ckp Fw_kp) 2), so that for sufficiently low fixed costs all firms in a country

might be borrowing in foreign currency. In the analysis below, we focus on the case A" < 2 (i, Ty, ) %
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where @; ,,. =I'\,/I'i denotes the share of borrowing done by the MC firms in country i in that

country’s local currency, and we write the amount of FC borrowing F; as:
Fi=(1- thMc)BéWC-
Integrating, we find that the borrowing of LC firms can be written as:
plc__% (Aptin)® ((A‘Min) I-a; ~ (Ar )1 0@) '
! o—1 2I3; !

Similarly, we find that the borrowing of MC firms can be written as:

mc . Qi (A%\/ﬁn) Ay 1
B =a -1 o, (A7)

where we have used the assumption ¢; > 2. The value of local currency borrowing equals:

AMin
I MC % A
Li =B+ COi.,pMcBi - m ZZFZ' .

&)

This shows that the fixed cost ¢; is irrelevant for the total amount of local currency borrowing.

Each firm’s value added (gross of fixed costs) in our model is firm profits. Aggregating across
all firms in a country, we define GDP of country i (¥;) as the sum of value added. Under optimal
issuance, firm profits excluding the fixed costare A,Q(A,) — (R, +TQ(A,))Q(4,) = Q(Aé’)A” = ﬁl.
Aggregating, we have:

A 2 w2
Y, = /A}vﬁn 4_1“,~fi(a)da+\,&* mfi(a)dci

J

Output fro}rn LC firms  Output from MC firms
L M
=y 4 yMC (6)

We start by solving for the output of the LC firms:

o /Mm 4F

P o; 1 A* o
=0 (A%th) — | a"%da
4T AMin

= S () o |y -y o
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Next, we solve for the output of the MC firms:

Finally, we add them together to get:

(Xl AN all 1 AN 2_(xl 27(Xi _ %
P Sy

The share (by count) of LC firms in country i, s;, is given by:

AMIH ai N . (Xl‘ (Zl'
s=1—[% :1—(A1.W“) (deTyi) 2 . 9)

The total fixed cost paid by MC firms in country i is (1 —s;)c;.

A country with an international currency, which has a low I'y, benefits from its LC firms scal-
ing up without needing to borrow internationally. Other countries access those benefits only once
their firms pay the fixed costs of issuing in foreign currency (of which the international currency,
the dollar, is a big part of the portfolio). The differences are more muted if the country is domi-
nated by a few extremely productive firms, because those borrow in all currencies and are a large
contribution to country level output.

While the model delivers the unambiguous result that firms from the issuer of an international
currency (lower I';) earn higher profits for any given level of productivity, the present paper stops
short of estimating the magnitude of these effects at the firm or country level. The aggregation
results in this section, however, demonstrate how this framework could be used by the future
literature to measure the quantity dimension of the exorbitant privilege.

The results above deliver key observable aggregates, such as the amount of local currency
borrowing, foreign currency borrowing, and the share of multi-currency borrowers in terms of
model parameters. These quantities can be measured using public data and commercially available
datasets such as those described in Section 2. These moments, along with macro aggregates such as
GDP, can help to pin down the shape of the productivity distribution. To complete a quantification,
one would need to estimate two classes of novel parameters: the slopes of the currency-specific
yield curves, I';, and the size of the fixed cost of issuing in foreign currency, c;. While the structure
of the model, and in particular the pecking order results of Figures 3 and 4, may indirectly shed
light on these I', direct estimation of these parameters may be feasible (i.e. Gorodnichenko and

Ray (2018)). Finally, to quantify the benefits of being an international currency, one would also
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need to estimate the size fixed cost of borrowing in foreign currency. Since the problem that we
study is nearly isomorphic to estimating the fixed cost of entry into export markets, it should be
promising to apply methodologies from the trade literature to infer the magnitude of these costs.
As the magnitude of the benefit of issuing the international currency has long been challenging
to measure, we hope that additional structures like this framework may open the door to progress
in the area. Through the lens of the model, one could quantify the benefit the US receives from
issuing the international currency as the increase in firms profits or GDP the US experiences as
a result of the global demand for dollars, or one could explore how much more European firms
would produce (or make profits) if the Euro was an international currency like the dollar. We think

these are exciting questions for the future literature.

3.3 Investor Demand

While maintaining the model in partial equilibrium, it is useful to consider where the demand curve
for the debt of each firm might be coming from and how the I’} is related to the popularity of a
particular currency with investors worldwide.

Consider a set-up in which each investor type is fully characterized by its specialization in a
firm and currency pair (k, p). Investors have bonds in the utility function, such that an investor of

type (k, p) solves the following problem:”

f 1 2
max  ¢'Rp+dp Rip =5 (k,p)” = qrpxp
P

st. 1= qf+qk7p,

where R/ is the rate of return on a risk-free asset that is perfectly elastically supplied and identical
across currencies, and ¢/ and qx,p are the investor’s holdings of the risk-free asset and the bonds of
firm p denominated in currency k, respectively. The term %y(th)z is a disutility due to satiation
typical of bonds in the utility function set-up. The last term x, > 0 allows for a linear disutility
attached to the bonds of firm p; this disutility is common across all bonds of firm p irrespective of
currency and we include it for generality. The optimality condition implies: Ry , = Ry +x,+ 7 g p-
The term x,, acts in reduced-form as a firm specific credit spread. We define R, = Ry + x), as the
firm’s benchmark rate, the rate at which the firm could borrow if markets were perfectly integrated
and the demand for debt infinitely elastic.

We assume that for each firm p and currency k there are is a mass of investors ®; that are

specialists. We allow the mass to vary by currency, but not by firm. Aggregating the individual

Bonds in the utility function are a convenient if reduced form foundation for a flexible demand curve, for recent
examples see: Stein (2012); Engel (2016); Farhi and Maggiori (2018); Nagel (2016).
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investor demand curves to find the aggregate demand curve for k, p bonds:
_p o _p
Rk,p —Rp+®_ka,p —Rp+Fka,pa (10)

where I’y = @lk. Currencies with few specialist investors have large values of I' have shallow
markets. Firms borrowing in those currencies will experience faster increases in their funding
costs as they grow compared to borrowers in currencies with deep markets. While this set-up
matches by assumption the facts on home-currency and international-currency bias from Maggiori
et al. (2020), by varying the mass of investors, it leaves open for future work to provide the deeper

foundations for the reduced-form preferences that we simply assume.

4 Implications and Avenues for Future Research

There are several natural next steps arising from this framework for corporate borrowing in a world

of segmented markets.

Heterogeneity in Issuance Threshold: In our framework, the key difference between currencies
is the elasticity of their interest rates with respect to issuance size, I';. Countries with more shallow
markets correspond to countries with a high I'y. This means there should be significant cross-
country heterogeneity in the firm size, borrowing amount, and productivity of the marginal firm
selecting into foreign currency issuance. In particular, we should see emerging market firms and
even firms from developed countries with smaller domestic bond markets, selecting into foreign
currency issuance at a much smaller size than firms from the United States or the Euro Area. This

offers a clear path for future empirical work.

CIP Deviations: In our benchmark framework, we assume that the risk-free rate R is equalized
across currencies. This can be understood as assuming that covered interest rate parity holds
for risk-free rates. As shown in Du et al. (2018), and surveyed in Du and Schreger (2022), CIP
has failed among risk-free rates since the global financial crisis. This introduces another reason
why firms may wish to tilt their borrowing towards foreign currency. Exploring how risk-free
CIP deviations affect corporate currency composition decisions in a segmented market framework
would connect the literature on this important failure of arbitrage to real corporate decisions, as in
Keller (2021).

Sequential Entry into Foreign Currencies: In our model, we assume that if a firm pays a

fixed cost to borrow in foreign currency then it can borrow in all foreign currencies. This is in
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contradiction to Figure 2, where there is large heterogeneity in the number of currencies used by
firms. Much as Eaton, Kortum and Kramarz (2011) demonstrate that the number of firms selling
to a particular market is proportional to market size, and match this finding with market-specific
fixed costs. At present, we do not know the extent to which our fixed cost of foreign currency
borrowing is a common cost across currencies, and the nature of complementarities for issuing
debt in many currencies. Extending the model along the lines of richer trade models would allow
the framework to more directly match our empirical evidence on the pecking order of international

currency issuance.

Partial Hedging In the framework presented here, we assume that firms hedge all of their foreign
currency issuance back into their local currency. Although researchers have a limited picture on
the degree of firm currency hedging, hedging is incomplete and heterogeneous. With complete
hedging, exchange rate volatility is irrelevant for firm profits. Extending the model to allow for a
foreign currency issuance decision as well as a decision of how much of the resulting currency risk

to hedge would be natural direction forward.

What are these fixed costs capturing? The need to measure the magnitude of the fixed cost
highlighted in Section 3.2 leads us to the final open question: what exactly are the fixed costs
that keep firms from borrowing in many currencies? There are several potential costs, including
the direct underwriting costs that a firm would face when tapping international markets But firms
also face a range of indirect costs that may be more or less important. This includes forming a
relationship with an international bank, hiring a risk management team capable of implementing
currency hedging, and acquiring and posting collateral for derivative contracts. Ascertaining the
nature of these fixed costs would be an important step towards a better understanding of corporate
debt issuance. It would also be interesting, in a dynamic model, to distinguish per-period fixed

costs versus one-time entry costs into foreign currencies.

5 Conclusion

This paper explores the consequences of investor segmentation by currency for corporate debt is-
suance decisions. We present a minimalist model of firms choosing their optimal currency debt
composition when facing downward sloping demand curves and fixed costs to issue in foreign cur-
rencies. We demonstrate how the international role of currencies generates an additional "quantity"
channel for the exorbitant privilege, distinct from typical risk-free rate mechanisms. Firms based in
countries with international currencies face better debt market conditions, enabling smaller firms to

scale up production without tapping foreign markets. The model matches key stylized facts about
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size-dependent selection into foreign currency issuance. We highlight several promising avenues
for future research, including exploring sequential entry into currencies, incomplete hedging, and

direct estimation of the fixed costs of foreign issuance, and a quantification of the key channels.

References

Alfaro, Laura, Mauricio Calani, and Liliana Varela, “Currency hedging: Managing cash flow

exposure,” Technical Report, National Bureau of Economic Research 2021.

Beck, Roland, Antonio Coppola, Angus Lewis, Matteo Maggiori, Martin Schmitz, and Jesse
Schreger, “The geography of capital allocation in the Euro Area,” Available at SSRN 4398898,
2023.

Bruno, Valentina and Hyun Song Shin, “Global dollar credit and carry trades: a firm-level anal-
ysis,” The Review of Financial Studies, 2017, 30 (3), 703-749.

Caballero, Ricardo J, Emmanuel Farhi, and Pierre-Olivier Gourinchas, “An Equilibrium
Model of "Global Imbalances" and Low Interest Rates,” American Economic Review, 2008,
98 (1), 358-393.

Calomiris, Charles W, Mauricio Larrain, Sergio L. Schmukler, and Tomas Williams, “Search
for yield in large international corporate bonds: Investor behavior and firm responses,” Technical

Report, National Bureau of Economic Research 2019.

Coppola, Antonio, Arvind Krishnamurthy, and Chenzi Xu, “Liquidity, debt denomination, and

currency dominance,” Technical Report, National Bureau of Economic Research 2023.

_ , Matteo Maggiori, Brent Neiman, and Jesse Schreger, “Redrawing the map of global capital
flows: The role of cross-border financing and tax havens,” The Quarterly Journal of Economics,
2021, 136 (3), 1499-1556.

Du, Wenxin, Alexander Tepper, and Adrien Verdelhan, “Deviations from Covered Interest Rate
Parity,” The Journal of Finance, 2018.

_ and Jesse Schreger, “CIP deviations, the dollar, and frictions in international capital markets,”
in “Handbook of International Economics,” Vol. 6, Elsevier, 2022, pp. 147-197.

_, Carolin E Pflueger, and Jesse Schreger, “Sovereign debt portfolios, bond risks, and the
credibility of monetary policy,” The Journal of Finance, 2020, 75 (6), 3097-3138.

22



Eaton, Jonathan, Samuel Kortum, and Francis Kramarz, “An anatomy of international trade:
Evidence from French firms,” Econometrica, 2011, 79 (5), 1453-1498.

Eichengreen, Barry, Exorbitant Privilege: The rise and fall of the Dollar and the Future of the
International Monetary System, Oxford University Press, 2011.

Engel, Charles, “Exchange rates, interest rates, and the risk premium,” American Economic Re-
view, 2016, 106 (2), 436-74.

Eren, Egemen, Semyon Malamud, and Haonan Zhou, “Signaling with debt currency choice,”
Swiss Finance Institute Research Paper, 2022, (22-15).

Farhi, Emmanuel and Matteo Maggiori, “A Model of the International Monetary System,” The
Quarterly Journal of Economics, 2018, 133 (1), 295-355.

Florez-Orrego, Sergio, Matteo Maggiori, Jesse Schreger, Ziwen Sun, and Serdil Tinda,
“Global Capital Allocation,” NBER Working Paper No. 31599, 2023.

Gabaix, Xavier and Matteo Maggiori, “International Liquidity and Exchange Rate Dynamics,”
Quarterly Journal of Economics, 2015, 3, 1369—-1420.

Gorodnichenko, Yuriy and Walker Ray, “Unbundling quantitative easing: Taking a cue from

treasury auctions,” University of California Berkely Economics Working paper, 2018, 3, 26.

Gourinchas, Pierre-Olivier and Helene Rey, “From world banker to world venture capitalist:
US external adjustment and the exorbitant privilege,” in “G7 Current Account Imbalances: Sus-
tainability and Adjustment” 2007.

_, Nicolas Govillot, and Héléne Rey, “Exorbitant Privilege and Exorbitant Duty,” Working Paper
UC Berkeley and LBS, 2011.

— , Walker D Ray, and Dimitri Vayanos, “A preferred-habitat model of term premia, exchange
rates, and monetary policy spillovers,” Technical Report, National Bureau of Economic Re-
search 2022.

Greenwood, Robin, Samuel Hanson, Jeremy C. Stein, and Adi Sunderam, “A Quantity-Driven

Theory of Term Premia and Exchange Rates,” Quarterly Journal of Economics, 2023.

Hale, Galina and Maurice Obstfeld, “The Euro and the geography of international debt flows,”
Journal of the European Economic Association, 2016, 14 (1), 115-144.

Hassan, Tarek A., “Country Size, Currency Unions, and International Asset Returns,” Journal of
Finance, 2013, 68 (6), 2269-2308.

23



He, Zhiguo, Arvind Krishnamurthy, and Konstantin Milbradt, “A Model of Safe Asset Deter-

mination,” Forthcoming at the American Economic Review, 2019.

Ilzetzki, Ethan, Carmen M Reinhart, and Kenneth S Rogoff, “Exchange arrangements entering
the twenty-first century: Which anchor will hold?,” The Quarterly Journal of Economics, 2019,
134 (2), 599-646.

—,_—,and _, “Rethinking exchange rate regimes,” in “Handbook of international economics,”
Vol. 6, Elsevier, 2022, pp. 91-145.

Jiang, Zhengyang, Arvind Krishnamurthy, and Hanno Lustig, “Foreign Safe Asset Demand
and the Dollar Exchange Rate,” The Journal of Finance, 2021, 76 (3), 1049-1089.

Kalemli-Ozcan, Sebnem, Herman Kamil, and Carolina Villegas-Sanchez, “What hinders in-
vestment in the aftermath of financial crises: Insolvent firms or illiquid banks?,” Review of
Economics and Statistics, 2016, 98 (4), 756-769.

Keller, Lorena, “Arbitraging covered interest rate parity deviations and bank lending,” Jacobs

Levy Equity Management Center for Quantitative Financial Research Paper, 2021.

Liao, Gordon Y., “Credit migration and covered interest rate parity,” Journal of Financial Eco-
nomics, 2020, 138 (2), 504-525.

Lilley, Andrew, Matteo Maggiori, Brent Neiman, and Jesse Schreger, “Exchange rate recon-
nect,” Review of Economics and Statistics, 2022, 104 (4), 845-855.

Maggiori, Matteo, “Financial Intermediation, International Risk Sharing, and Reserve Curren-
cies,” American Economic Review, 2017, 107 (10), 3038-3071.

_, “International Macroeconomics with Imperfect Financial Markets,” 2022, 6.

_, Brent Neiman, and Jesse Schreger, “International currencies and capital allocation,” Journal
of Political Economy, 2020, 128 (6).

Melitz, Marc J, “The impact of trade on intra-industry reallocations and aggregate industry pro-
ductivity,” Econometrica, 2003, 71 (6), 1695-1725.

Mendoza, Enrique G, Vincenzo Quadrini, and Jose-Victor Rios-Rull, “Financial Integration,

Financial Development, and Global Imbalances,” Journal of Political Economy, 2009, 117 (3).

Nagel, Stefan, “The liquidity premium of near-money assets,” The Quarterly Journal of Eco-
nomics, 2016, 131 (4), 1927-1971.

24



Salomao, Juliana and Liliana Varela, “Exchange rate exposure and firm dynamics,” The Review
of Economic Studies, 2022, 89 (1), 481-514.

Sialm, Clemens and Qifei Zhu, “Currency management by international fixed income mutual

funds,” Technical Report, National Bureau of Economic Research 2021.

Stein, Jeremy C., “Monetary Policy as Financial Stability Regulation,” The Quarterly Journal of
Economics, 2012, 127 (1), 57-95.

Tietz, R, “Dollar borrowing by non-financial firms and the real effects of US monetary policy
abroad,” Technical Report, Mimeo 2020.

25



