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Abstract

This paper explores the effect of depreciations on investment when firms hold foreign currency
debt. The paper employs a novel database of stocks of foreign currency bonds of seven thousand
firms from emerging economies in the period 2000-2015. The results indicate significant neg-
ative effects of depreciations. A depreciation of 10 percent is associated with a ratio of capital
expenditures to assets between 0.4 and 0.6 percentage points lower for firms with outstanding
stocks of foreign currency bonds in the year following the depreciation. This result is robust to
different inference techniques and to controlling for a large number of potential firm-specific
variables.
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1 Introduction

What are the real effects of a currency depreciation when firms hold foreign currency debt? The

theoretical answer from standard macroeconomic models is that depreciations may be expansion-

ary, thanks to the increased competitiveness of domestic exporters.1 The answer from models

with financial frictions is that currency depreciations may be contractionary in the presence of

unhedged foreign currency liabilities.2 Since the theoretical prediction is not unambiguous, the

answer to our initial question is, ultimately, empirical. This article is an attempt to shed light on

this issue, on which the empirical literature is also inconclusive.

This paper provides evidence that a currency depreciation significantly reduces firm invest-

ment, as measured by capital expenditures, when firms hold foreign currency debt, which is prox-

ied by the stocks of bonds denominated in foreign currency. A depreciation of 10% is associated

with a ratio of capital expenditures to assets between 0.2 and 0.3 percentage points lower in the year

of the depreciation for firms with previous outstanding stocks of foreign currency bonds visà-vis

their peers with no such exposure. This negative effect extends to the year following the deprecia-

tion, with investment rates between 0.4 and 0.6 percentage points lower for firms holding foreign

currency debt before the deprecation. As reference, the average ratio of capital expenditures to

assets in the estimating sample is 5.6%; thus, the effect is also economically significant. Given

that foreign currency debt is proxied with stocks of bonds denominated in foreign currency, this

estimate is a lower bound of the balance sheet effect.3 These findings are robust to different iden-

tification strategies and inference techniques, and to controlling for a large number of potential
1The argument is that the depreciation increases the competitiveness and raises the marginal profitability of capital

for exporters, and hence exporters have a natural hedgewhen they hold liabilities denominated in foreign currency. This
competitiveness effect dominates any deterioration on the firm’s balance sheet from unhedged foreign currency expo-
sures. The increase in the marginal profitability of capital stimulates the investment of export-oriented firms, making
the depreciation expansionary. See e.g., seminal papers by Fleming (1962) and Mundell (1963).

2In these models firms borrow in foreign currency and the firm’s cost of finance depends negatively on its net worth.
Frictions exist so that firms cannot borrow more than a fraction of its net worth, as in Bernanke and Gertler (1989)
and Bernanke, Gertler and Gilchrist (1999). Because a depreciation increases the debt burden of a firm holding foreign
currency debt, it also leads to a deterioration of its balance sheet and an increase in the cost of external finance. A de-
preciation, thus, ultimately constrains investment and is contractionary. The effect on output feedbacks to the exchange
rate, further amplifying the shock. This balance sheet channel is invoked in the currency crises models of Aghion, Bac-
chetta and Banerjee (2000, 2001, 2004), Céspedes, Chang and Velasco (2004), Krugman (1999) and Schneider and Tornell
(2004). Caballero and Krishnamurthy (2001, 2003) motivate a similar balance sheet effect but by making the firm’s debt
capacity constrained by its collateral, which in turn depends on the exchange rate.

3In Section 5 I use detailed firm-level data for three emerging economies and show that firms that hold foreign
currency bonds also have larger foreign currency liabilities from bank loans. Thus, the bias in the estimate from mea-
surement error is downward.
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confounders. On average, then, the negative balance sheet effects from a falling currency domi-

nate the potential beneficial effects derived from the depreciation.

This article is related to a growing literature studying the effects of currency depreciations on

macroeconomic outcomes and firm performance. Much of this literature was motivated by the

financial crises of South East Asian countries in the late 1990s, in which theoretical explanations

based on firms balance sheet mismatches served to rationalize the currency crises and consequent

collapse in output and investment suffered by these countries in the absence of large government

deficits or fixed exchange rates regimes (see papers cited in Footnote 2). These theoretical expla-

nations of the South East Asian crises motivated an empirical literature that is still inconclusive.

Most of the papers in this literature are country-case studies that individually focus on a given

country with available data. In general, the papers obtain reduced-form estimates of the balance

sheet effect taking into account the currency composition of debt and proxies for foreign currency

revenue (e.g., export status) and access to foreign capital (e.g., foreign listing; foreign ownership).

The methodologies vary, yet most studies estimate the balance sheet effect based on either OLS or

GMM unconditional regressions of firm capital expenditures on a vector of covariates and with

the balance sheet effect estimated as the interaction of lagged foreign currency debt and contem-

poraneous changes in the exchange rate. Thus, in most studies the balance sheet effect is identified

as the unconditional net effect of currency fluctuations on firm investment. Some authors count

with data on operational and financial hedges that allow them to estimate conditional reduced

forms that account for the competitiveness effect or to compute firms’ foreign currency exposure

net of derivatives and assets. Regardless of the methodology or the richness of the data, the results

from these country studies are inconclusive, and because of their country-case nature, difficult to

generalize.4,5

4A robust, negative and significant balance sheet effect of a real depreciation is found in the cases of Argentina
(Galiani, Levy-Yeyati and Schargrodsky, 2003), Chile (Cowan, Hansen and Herrera, 2005), Colombia (Barajas, Restrepo,
Steiner, Medellín and Pabón, 2016), Hungary (Endrész and Harasztosi, 2014), Mexico (Aguiar, 2005; Martínez and
Werner, 2002; Pratap, Lobato and Somuano, 2003), South Korea (Gilchrist and Sim, 2007; Kim, 2016; Kim, Tesar and
Zhang, 2015), and Turkey (Kesriyeli, Özmen and Yiğit, 2011, although using sector-level data). Absence of a balance
sheet effect is found in the cases of Brazil (Bonomo, Martins and Pinto, 2003), Chile (Alvarez and Hansen, 2017; Be-
navente, Johnson andMorande, 2003), Colombia (Echeverry, Fergusson, Steiner and Aguilar, 2003), and Peru (Carranza,
Cayo and Galdón-Sánchez, 2003). Note that fourteen out of these sixteen studies refer to the cases of six Latin American
countries or to South Korea. With the exception of Barajas et al. (2016), Endrész and Harasztosi (2014) and Alvarez and
Hansen (2017), all studies use data for the 1990s, a period with financial crises in Latin America and South Korea.

5Two studies deviate methodologically from the typical approach. Pratap and Urrutia (2004) calibrate to Mexican
data a partial equilibriummodel that includes both a competitiveness and a balance sheet effect for exporting firms, and
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There is scant cross-country evidence on how depreciations affect firm investment, with the

study of Bleakley and Cowan (2008) as the only cross-country study until recently. They find no

balance sheet effects in their sample of up to 480 listed firms in five Latin American countries

in the period 1991-1999. They rationalize this finding by arguing that firms tend to match the

currency composition of their liabilities with their ex-ante sensitivity of revenues to shifts in the

exchange rate. Thus, firms that export or operate in tradable sectors are the ones that hold foreign

currencydebt, inwhich case the competitiveness effect dominates anydeterioration in their balance

sheets from the depreciation. They further provide evidence that firms in their sample holding

foreign currency debt perform better than their counterparts after a depreciation, exhibiting higher

earnings and capital expenditures. As pointed out by Galindo, Panizza and Schiantarelli (2003),

the results of Bleakley and Cowan (2008) should be taken with a grain of salt, as over half of their

sample is composed of Brazilian firms, and because their econometric methodology may suffer

from omitted variable bias from not including country-specific intercepts. Furthermore, and as the

authors recognize, their data does not allow them to control for operational or financial hedges.

This paper contributes to this literature in four dimensions. First, it assembles a novel firm-level

database on foreign currency debt based on data on issuance of corporate bonds for the universe

of listed firms in fifteen emerging economies in the period 2000-2015. In the absence of firm-level

data on currency composition of liabilities for a large number of countries, I take advantage of

the recent trend across emerging economies of firms increasingly relying on bond markets (Ayala,

Nedeljkovic and Saborowski, 2017; Bruno and Shin, 2017; Caballero, Fernández and Park, 2017;

Shin, 2014) and compute stocks of bonded debt at the firm level. Although the availability of data

restricts the analysis to listed firms, the coverage is an improvement over the existing literature.6

Second, because the sample does not include major crises in emerging economies, apart from

the spillovers of the global crisis of 2008/2009 that batteredmostly developed economies, inference

find that the balance sheet effect dominated during the depreciation after the 1994 crisis. Carranza, Galdón-Sánchez and
Gómez-Biscarri (2011) study the implications for aggregate investment of a model in which firms in the tradable sector
(i.e., exporters) may benefit from depreciations, and find that large enough depreciations may be contractionary as the
balance sheet effect in the non-tradable sector dominates any beneficial effect of the depreciation. They further provide
prima facie evidence of a large-depreciation effect using aggregate country data for a panel of countries.

6Since the publication of preliminary results of this study in Inter-American Development Bank (2016), an article
by Serena and Sousa (2017) has appeared following the approach of proxying the stocks of foreign currency debt with
stocks of foreign currency bonds. Their sample has a somewhat larger coverage, but focuses only on issuing firms. Their
study also focuses on exploring how dimensions of the issuance, such as maturity and market, affect firm investment.
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on the balance sheet effect is for depreciations in the absence of currency crises, as opposed tomost

existing papers that use sample periods marred with crises in the countries of analysis.

Third, the paper focuses on a causal research design with two different identification strategies.

A first strategy using a panel for the period 2000-2015 and based on fixed effectsmodels that absorb

any country, sector, time, country×time, country×sector, and sector×time factors that may drive

firm investment. In the benchmark model the balance sheet effect is identified using the cross-

sectional variation of firm investment within country×sector×time cells, comparing investment by

firms with and without outstanding stocks of foreign currency bonds within each cell. I use data

on firms balance sheets, income, and cash flow statements to control for time-varying firm specific

factors that may affect investment decisions.7 I also employ a second identification strategy based

on a difference-in-differences design using the Market’s Taper Tantrum of 2013 and the ensuing

depreciations of currencies across emerging economies as a natural experiment. The results from

this exercise also point out to a negative and statistically significant balance sheet effect.

Fourth, I explore the hypothesis whether firms match their foreign currency liabilities with ex-

port activities or financial hedges. I approach this from three different angles. First I show that

depreciations are not positively correlated with two proxies of profitability, earnings and operat-

ing margin, for firms with larger stocks of foreign currency debt—opposite to the results obtained

by Bleakley and Cowan (2008) and on which they based their matching argument. Second, I use

detailed firm-level data on foreign currency liabilities, exports, and derivatives for three emerg-

ing economies to document that a non-trivial mass of firms with foreign currency debt are non-

exporters, firmswith foreign currency debt do notmatch their exposureswith financial derivatives,

and the ones that use derivatives do not cover their exposures in any meaningful way that would

isolate the firm from detrimental changes in the exchange rate. Lastly, I use a triple difference-in-

differences design to directly test the matching hypothesis in the panel data. I compare whether

exporters that are exposed to foreign currency debt exhibit higher investment rates following a
7Included covariates capture measures of balance sheet strength and performance, and operational hedges (exporter

status, foreign ownership, and foreign listing). I allow the effect of the changes in the exchange rate to depend on all
these covariates, hence the estimates I obtain of the balance sheet effect are conditional on these operational hedges. In
addition, I use machine learning techniques to model in a flexible way possible omitted variable biases and interaction
effects between the different firm characteristics that may affect firm investment. Additionally, since foreign currency
debt is not distributed randomly across firms and the estimated models can omit key variables, I use randomization
inference techniques to rule out the possibility of finding a balance sheet effect by chance or quirks of the data. The
benchmark results are robust to all of these checks, and a battery of additional robustness checks.
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currency depreciation relative to non-exporters with similar exposures, as it would be expected if

firms actually hedge their foreign currency exposures. The results indicate that firms do not seem

to match their foreign currency liabilities with export activities.

2 Data

2.1 Sample selection

I collected balance sheet and bond issuance data for the period 2000-2015 on the universe of non-

financial, non-utilities, active, listed firms headquartered in the largest 24 emerging economies.8

Because I am interested in studying the investment behavior of firms following a currency deprecia-

tion, I focus on firms headquartered in a given country because subsidiaries of firms headquartered

in another country may have a different behavior thanks to their parent’s decisions, and hence a

comparison with domestically-owned firms may not be appropriate.9 Data on balance sheet items

were sourced from Thomson Reuters’ Worldscope, and data on bond issuance were collected via

a Thomson Reuters’ Eikon Premium terminal.

I kept in the sample only firms headquartered in countries that did not have a sovereign default

episode or international sanctions during the sample period. I also excluded countries with less

than 15 bond issuers during the period. These two filters are to prevent the results being driven by

the behavior of firms in countries with no access to international capital markets, or from countries

with precarious development of bond markets. I also dropped China, so that the results are not

driven by the behavior of state-owned enterprises with top-down mandates on investment targets

and privileged access to finance (Song, Storesletten and Zilibotti, 2011). To assure a set of firms

with high-quality balance sheet data, I also excluded from the analysis firms that had stocks of

bonds issued by the firm itself larger than 100% of reported total liabilities in annual balance sheet

reports. After applying these filters, I am left with an unbalanced panel composed of 6,917 firms
8The headquarter of a firm is identified by the domicile reported in Worldscope and the currency used to report its

balance sheet. Only firms that report in the domestic currency of the country and are classified as having its domicile
there are considered as headquartered in a particular country. Firms operating in the Financials and Utilities sectors
are identified based on Thomson-Reuters Business Classification system. The 24 economies are: Argentina, Brazil,
Bulgaria, Chile, China, Colombia, Czech Republic, Hungary, India, Indonesia, Israel, Jamaica, Korea, Malaysia, Mexico,
Peru, Philippines, Poland, Romania, Russia, South Africa, Thailand, Turkey, and Vietnam.

9For example, Desai, Foley and Forbes (2008) find that US multinational affiliates increase sales, assets, and invest-
ment significantly more than local firms during depreciations because they have the ability to circumvent financial
constraints by accessing parent equity when local firms are most constrained. This filter eliminates from the sample
subsidiaries of multinationals that may be listed in an emerging country (e.g., Ford Motors in Brazil).
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from the 15 emerging economies listed in Table A.1 in the Appendix.10

2.2 Computing stocks of outstanding foreign currency bonds

For each listed firm in the working sample I retrieved all fixed-income securities, bonds hereafter,

that are associated with the firm in the Thomson Reuters securities database. The bonds may have

been issued by the firm itself or through domestic or foreign subsidiaries. This is important as

many firms issue bonds through subsidiaries, and as such the match must be done based on the

bond’s ultimate parent (see e.g., Shin, 2014; Turner, 2014). I do not restrict the data by instrument

type, issuance date, or maturity at issuance. I double check the association of the firm with the

security based on identifiers available in Thomson Reuters, and keep only the securities for which

I am able to verify an accurate association. The bonds database contains a total of 29,078 securities

associated with 1,717 unique firms headquartered in the 15 countries of the final sample (a larger

number of issuers appear in the database, as many firms issue through subsidiaries).

Securities classified as bonds, notes, or commercial paper make up 86% of the sample. About

89% of the securities were issued after year 1999, although the earliest bond in the sample is for

year 1974. About 12% of the securities in the database have maturities of less than one year, while

the average maturity at issuance is four years. About 80% of the bonds are bullet bonds.

For each bond in the database I compute its outstanding value as of end of each year by ad-

justing the bond’s face value for amortizations and any other reported change in its amount out-

standing. These adjustments may include early repayments, call options exercised, defaults, can-

cellations, conversions, liquidations, repurchases, and any other reported change in bond status.

Bonds face values are reported in the original currency of issuance, so I convert these values to the

currency in which the firm’s balance sheet is reported using exchange rates as of December 31st of

each year (sourced from Thomson Reuters Datastream). I use nominal exchange rates against the

US dollar, and based on these compute cross-exchange rates for bonds issued in currencies other

than the local currency or the US dollar.

I classify the bonds into foreign currency anddomestic currency based on the the bond currency

and the domestic currency of the country where the firm is headquartered. Bonds denominated
10Besides the elimination of China for the reason stated above in the text, these filters result in the elimination from the

estimating sample Argentina and Russia because of default and sanctions; and of Bulgaria, Czech Republic, Hungary,
Jamaica, Romania, and Vietnam because these countries have less than 15 bond issuers during the estimating period.
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in foreign currencies are further classified into hard currencies and other currencies, with hard-

currency bonds being securities denominated in any of the following five currencies: USD, EUR,

GBP, JPY, CHF. I then compute the total of outstanding bonds by category of currency for each firm

and year in the sample.

As shown in Figure A.1, the bond stocks computed for this paper replicate the stylized facts

on the bond market reported elsewhere in the literature using aggregate data from the Bank of In-

ternational Settlements. On one hand, after the Global Financial Crisis of 2008/2009 non-financial

firms from emerging economies sharply increased their issuance of bonds denominated in hard

currencies (Panel A of Figure A.1), with a substantial portion of this via subsidiaries outside their

country of residence (Panel B of Figure A.1).11 Figure A.1 decomposes the stocks computed for

the firms in the baseline sample into hard currencies and other currencies (the latter includes local

currency), as well as into bonds issued through offshore subsidiaries and bonds issued in their

country of domicile or residence.12 Figure A.2 shows the evolution of the stocks by region. About

50% of all the stocks belong to firms in the six Asian countries in the sample, while about 36% to

firms in the five Latin American countries.

Given that foreign currency debt is proxied by the stock of foreign currency bonds, it is illus-

trative to explore the validity of this. Based in detailed micro data on the currency composition

of liabilities in firms from Brazil, Chile and Colombia, Panel B of Table 7 in Section 5 shows that

the conditional probability of a firm holding foreign currency bank loans given that it also has

bonds denominated in foreign currency. This conditional probability is above 70% in all cases.

More importantly, the share of foreign currency debt on total firms liabilities for firms that hold

foreign currency bonds is much higher than that for the average firm. These two observations

give credibility to the approach of using stocks of bonds as a proxy for total debt in foreign cur-

rency.Furthermore, the results in this paper are a lower bound of the balance sheet effect because

firms that issue foreign currency bonds also tend to acquire bank loans in foreign currency and

hence their actual exposure to foreign currency debt is much higher. At worst, the results in this

paper capture the balance sheet effect for the most exposed firms, those that tend to have larger
11For a discussion of these stylized facts see, for example, Shin (2014) and Ayala et al. (2017) and Caballero et al. (2017).
12Note that the totals shown in the figures were obtained after aggregating the outstanding stock of bonds converted

to US dollars for each firm in the baseline sample; the data used in the regressions are for the stocks of bonds converted
into domestic currency.
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shares of foreign currency debt, which are the ones that hold foreign currency bonds.

2.3 Exchange rates

I collected data on daily nominal exchange rates vis-à-vis the US dollar from Thomson Reuters’

Datastream. I converted the data into monthly and annual averages and computed real bilateral

exchange rates after discounting the change in the consumer price index for the country and that

of the US, also sourced from Datastream.

2.4 Balance sheet data

The set of firm-level controls used in the analysis includes proxies for firm strength and perfor-

mance (leverage, debt maturity, earnings, profitability, interest expense, cash holdings, size, and

importance of tangible assets) and operational hedges (foreign ownership, exporter status, and

foreign listing). Data on balance sheets were sourced from Thomson Reuters’s Worldscope. All

variables are taken from restated annual balance sheet reports. To reduce the effect of outliers and

measurement error, I follow standard practice in the corporate finance literature and winsorize

each variable by country-year with cutoffs at 2nd and 98th percentiles. I also follow practice in cor-

porate finance in normalizing flow variables by the average of stock variables from the prior and

current years’ end-of-year financial statements (see e.g., Welch andWessels, 2000). Thus, variables

such as capital expenditures and earnigns are normalized by the average of end-of-year assets for

the last two years. Robustness checks show that the results are not sensitive to this normalization.

A detailed description of all variables used in the paper, along with their specific mnemonics from

Worldscope, is presented in Table A.8 in the Appendix. Table A.2 presents summary statistics of

the firm level controls for the baseline sample.

3 Corporate Dollar Debt and Depreciations

3.1 Identification

To estimate the balance sheet effects of currency depreciations on firms’ investment I follow the

usual approach of the literature, typified by Bleakley and Cowan (2008). In this framework, differ-

ences across firms on their capital expenditures rates following a currency depreciation are mod-

eled as a function of the change in the exchange rate and the firms’ lagged foreign currency debt.

8



This is motivated from the idea that following a depreciation firms’ investment will be affected

by offsetting forces, depending on the firm’s financial and operational currency exposures: (i) a

negative balance sheet effect from the increased indebtedness in case the firm has foreign currency

debt, and (ii) a positive competitiveness effect from increased profits in case the firm has foreign

currency revenues. Given this modelling approach, I estimate variations of the following model:

yi,s,c,t =α+ θFXBi,s,c,t−1 + β (FXBi,s,c,t−1 ×∆ec,t) + Γ′Xi,s,c,t−1 + ψc,s,t + εi,s,c,t (1)

where yi,s,c,t is the capital expenditure of firm i of sector s in country c at year t.13 Equation

1 includes as determinants of current capital expenditures: the lagged stock of foreign currency

debt, FXBi,s,c,t−1, proxied by the outstanding stock of bonds in hard currencies as defined in the

Data Appendix; the interaction of FXBi,s,c,t−1 with the annual (log) change in the average exchange

rate of country c against the US dollar, ∆ec,t; and a vector of lagged firm-specific time-varying

covariates, Xi,s,c,t−1. The model also includes fixed effects ψc,s,t for country×sector×time.14 The

only determinants of capital expenditures that are not absorbed by these fixed effects are firm-level

specific, which are controlled for in vectorX (themain effect of∆ec,s,t is absorbed by theψc,s,t fixed

effect).

Model 1 is akin to a difference-in-differences model. It estimates the effect of depreciations on

current capital expenditures by conditioning the effect of the depreciation to depend on the firm’s

exposure to foreign currency bonds in the previous year. The coefficient of interest is β, and I will

refer to this coefficient as the balance sheet effect. This coefficient captures the cross-sectional differ-

ence within country×sector×time cells in investment of firms with different degrees of exposure

to foreign currency debt following a depreciation, conditional on controls X . As discussed in the

Introduction, the balance sheet effect is negative if the deleterious effects of foreign currency debt

dominate the beneficial effects during years in which the domestic currency depreciates. All the

firm-level covariates in equation 1 are lagged one period in order to allay concerns about endo-
13In robustness checks I adjust capital expenditures for the disposal of fixed assets, for the firms with such data

available, and find that the baseline results are robust to this adjustment.
14In the baseline results I classify firms into sectors according to firms’ business classification among eight industries:

Basic Materials, Consumer Cyclicals, Consumer Non-Cyclicals, Energy, Health care, Industrials, Technology, Telecom-
munication Services. The results are qualitatively unchanged if I classify firms according to economic sectors of Com-
modity, Tradeables, and Non-Tradeables.
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geneity.

The model is estimated using balance sheet data for the unbalanced panel of listed firms de-

scribed in the Data Appendix. The benchmarkmodel is estimated by ordinary least squares.15 The

baseline results report three sets of standard errors. Robust standard errors to heteroskedasticity

and intragroup correlation within country-time. Alternatively, allowing for serial correlation of

errors within firms across time, i.e., cluster-robust standard errors at the firm level (as suggested

by Bertrand, Duflo andMullainathan, 2004). And standard errors adjusting for two-way clustering

in these two dimensions. In all cases standard errors are obtained using the covariance estimator

of Cameron, Gelbach and Miller (2011).

In the baselinemodel, ∆ec,t is computed as the log change in the real bilateral exchange rate vis-

à-vis the US dollar; this is the nominal exchange rate adjusted by the CPI inflation of the country

and of the US. Using the real bilateral exchange rate allows to take into account the appreciation

of domestic assets, and any effect that a depreciation may have on the firm’s cost structure via

pass-through inflation (alternative estimations are done with the nominal exchange rate).

I first estimatemodel 1 not including firm-level covariates, and then I include in vectorXi,s,c,t−1

firms’ time-varying variables to control for factors that may be correlated with the investment rate,

such as leverage, profitability, tangible assets, interest expense, size, the percentage of foreign own-

ership, and an indicator whether the firm has exported in the last five years. And I also include

a time-invariant indicator that takes the value of one if the firm is listed abroad, zero otherwise.

All firm-level, time-varying covariates in equation 1 are scaled by total assets; ratios and dummy

variables enter the equation with no transformation.

Model 1 has a causal interpretation for β under the identifying assumption that, conditional

on the lagged level of exposure to foreign currency debt and controls (both covariates and fixed

effects), firms within country×sector×time cells do not differ in any other dimensions that are

correlated to their rates of capital expenditures (Et[εt|FXBt−1,Xt−1, ψc,s,t] = 0). In other words,

after controlling for covariates and fixed effects, the only meaningful difference between firms in

a given country×sector×time cell is the difference in their level of exposure to foreign currency
15In alternative specifications, I also use a Tobit regression. This is motivated by the fact that a firm that would like to

adjust its capital expenditures on the face of a depreciation cannot invest less than zero.
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bonds. Another way of thinking about this identifying assumption is that, conditional on controls,

FXB can be taken as good as randomly assigned. Of course the stock of foreign currency bonds

was not randomly assigned, which is the reason why I control in Xt−1 for covariates that may be

associated with both capital expenditures and foreign currency debt. Failing to control for these

factors will lead to omitted variables bias in the estimated balance sheet effect. In robustness tests

I will report results based on randomization inference techniques, in which inference is done after

randomizing the exposure to foreign currency bonds. The results are robust to this, suggesting

that the stock of foreign currency bonds can be taken as good as randomly assigned (at least in the

working sample in this paper).

The baseline model does not include firm fixed effects because the question I am interested in

exploring is whether firms that have a larger exposure to foreign currency debt have lower invest-

ment rates than their peers, which is what is captured by the balance sheet effect in model 1. If the

model included firmfixed effects, the identification of the balance sheet effectwould come from the

within-firm variation in capital expenditures, which answers the different question whether firms

with larger foreign currency exposures reduce year-on-year their investment rates more compared

to firms less exposed. In other words, I am interested in comparing the cross-sectional differences

in firms’ investment rates within country×sector×time cells, given a currency depreciation and

different levels of foreign currency debt among firms, rather than the change in investment rates

among firms with different degrees of exposures to foreign currency debt. Because the focus is

on the cross-sectional differences among firms’ investment rates, the controls in vectorX also em-

phasize the determinants of possible differences across firms, rather than the factors driving the

dynamics of firms’ investment decisions (such as in Hayashi, 1982). A second reason why the pre-

ferred baseline model does not include firm-level fixed effects is that within-firm variation in the

stock of foreign currency bonds is much less than the cross-section variation across firms, not only

because the typical maturity of these bonds is between 4 and 7 years, but also because there is

a relatively small number of issuers in the emerging economies in the sample. Notwithstanding

these caveats, in robustness checks I show that the baseline results hold when including firm-level

fixed effects, or when saturating the model additionally adding country×year and sector×year

fixed effects.
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3.2 Baseline Results

Table 1 presents the baseline results after estimating model 1, for both current and one-year ahead

capital expenditures. Columns 1 and 5 present OLS regressions for t and t+1 capital expenditures,

respectively, including only the lagged level of the stock of foreign currency bonds, its interaction

with the change in the exchange rate, and the full set of fixed effects. The table reports the estimated

coefficient for the covariate, and below reports three sets of intragroup-robust standard errors: first

at the country-time level, then at the firm level, and then two-way clustering for both levels.

The results indicate a negative balance sheet effect of foreign currency debt on firm capital ex-

penditures for both the current and following years. However, the results are much more stronger,

and always statistically significant at the 1% level, for one-year ahead investment. This may be

because it takes some time for the effect of a currency depreciation to end up affecting the firm’s

investment plans. For example, firmsmay take time decidingwhether the effect of the depreciation

is temporary or more permanent. Similarly, investment decisions take time, as firms decide how

to adjust to new financial and demand conditions.

Holding foreign currency debt may not be a big issue for capital expenditure if the firm is not

leveraged (see e.g., Céspedes et al., 2004). To control for this, in columns 2 and 6 the model is

estimated including the overall level of leverage, proxied by the ratio of liabilities to assets. This

variable enters the model by itself and interacted with the change in the exchange rate to allow

for differences in investment behavior of more leveraged firms in years following a currency de-

preciation. Both the magnitude and statistical significance of the balance sheet effect are similar

to the baseline specification. The other estimated coefficients are in line with expectations from

theory and common sense. Higher holdings of foreign currency bonds in the previous year are

positively associated with current capital expenditures given no change in the exchange rate (this

is the θ coefficient in model 1), while higher levels of leverage are associated with lower levels of

firm investment.16

In columns 3-4 and 7-8 I estimate the same specifications but this time defining the variable for

exposure to foreign currency bonds as a dummy indicator that equals one if the ratio of foreign
16The effect of leverage is given by the linear combination of the two coefficients, the main effect and the interaction

with ∆et, which is not reported in the table. The results are similar if instead of measuring leverage by the ratio of
liabilities to assets, it is proxied by the ratio of debt to equity. Results are available upon request.
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currency bonds to assets is above the 25th percentile of its distribution. While using a dummy

indicator may reduce variation in the levels of exposure to foreign currency debt, it offers a more

straightforward interpretation of the magnitude of the balance sheet effect. Since ∆et is in log

changes, themagnitude of the balance sheet effect indicates that a depreciation of 10% is associated

with a ratio of capital expenditures to assets in year t about 0.4 percentage points lower for firms

with exposure to outstanding stocks of foreign currency bonds compared to firms with no such

stocks. The effect the following year is much stronger, with a 10% currency depreciation in year t

being associated with an average investment rate in year t + 1 about 0.6 percentage points lower

for firms with exposure to foreign currency bonds.17 As discussed later in Section 5, because firms

that issue foreign currency bonds also tend to acquire bank loans in foreign currency, this is a lower

bound of the balance sheet effect.

These baseline results indicate that firms holding larger stocks of foreign currency debt invest

less following a depreciation of the domestic currency. This is in contrast with the findings of

Bleakley and Cowan (2008), which found no balance sheet effects during the late 1990s in their

sample of Latin American firms.

As a further exploration on how a larger exposure to foreign currency debt is associated to

lower firm investment conditional on a currency depreciation, Figure 1 presents the results of how

the marginal effect of FXB on one-year ahead capital expenditures varies along different levels of

currency depreciation. The effect is only present when there are large currency depreciations. The

estimatedmarginal effects are zero for small depreciations. Indeed, during currency appreciations

the estimated marginal effects are positive, which makes sense as these are periods in which the

debt burden of foreign currency debt shrinks.

3.3 Possible omitted variables

Because firms holding stocks of foreign currency bonds may differ from firms with no such debt

along dimensions other than the currency composition of their debt, failing to control for these

factorswill lead to omitted-variables bias in the estimated balance sheet effect. Therefore, I estimate

the model including a vector Xt−1 of plausible omitted covariates. The possible bias can only
17As a reference, the average ratio of capital expenditures to assets in the working sample is 5.6%. In unreported

results I found that the magnitude of the effect is similar if the exposure variable is defined using other percentiles of
the distribution, such as 20 or 30.
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Table 1: Baseline results

This table reports a set of firm-level OLS regressions in which the dependent variable is the ratio of capital
expenditures to assets. In columns 1-4 the dependent variable is defined for year t and in columns 5-8 for year
t + 1. In columns 1 and 4, the explanatory variables are the lagged stock of foreign currency bonds scaled
by assets (FXBt−1), interacted with the log change of the exchange rate against the US dollar. Columns 2 and
6 add firm leverage, proxied by the ratio of liabilities to assets, interacted with the change in the exchange
rate. Columns 3-4 and 7-8 replicate columns 1-2 and 5-6 but using as explanatory variable FXBt−1 defined as
a dummy indicator that equals one if the ratio of foreign currency bonds to assets is above the 25th percentile
of its distribution. All regressions include a constant; although it is not reported. All firm-level covariates
enter with their values set at time t− 1. All regressions include country×sector×time fixed effects. Three sets
of intragroup-robust standard errors are reported in parenthesis: first at the country-time level, then at the
firm level, and then two-way clustering for both levels. ∗ indicates significance at 10 percent level, ∗∗ indicates
significance at 5 percent level, and ∗∗∗ indicates significance at 1 percent level.

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

Capext Capext+1

Scaled by assets I[FXB=1,0] Scaled by assets I[FXB=1,0]

FXBt−1 ×4et -0.249 -0.244 -0.044 -0.043 -0.326 -0.322 -0.062 -0.060
(0.133)∗ (0.133)∗ (0.032) (0.032) (0.119)∗∗∗ (0.118)∗∗∗ (0.024)∗∗∗ (0.024)∗∗
(0.092)∗∗∗ (0.092)∗∗∗ (0.019)∗∗ (0.019)∗∗ (0.092)∗∗∗ (0.091)∗∗∗ (0.018)∗∗∗ (0.018)∗∗∗
(0.140)∗ (0.139)∗ (0.032) (0.032) (0.122)∗∗∗ (0.121)∗∗∗ (0.023)∗∗∗ (0.023)∗∗∗

FXBt−1 0.040 0.042 0.008 0.009 0.023 0.024 0.005 0.005
(0.020)∗∗ (0.020)∗∗ (0.004)∗∗ (0.004)∗∗ (0.013)∗ (0.013)∗ (0.003)∗ (0.003)∗∗
(0.014)∗∗∗ (0.014)∗∗∗ (0.003)∗∗∗ (0.003)∗∗∗ (0.013)∗ (0.013)∗ (0.003)∗ (0.003)∗
(0.023)∗ (0.023)∗ (0.005)∗ (0.005)∗ (0.017) (0.017) (0.003) (0.003)

Leveraget−1 ×4et -0.012 -0.012 -0.011 -0.012
(0.012) (0.012) (0.009) (0.009)
(0.008) (0.008) (0.005)∗∗ (0.005)∗∗
(0.013) (0.013) (0.008) (0.008)

Leveraget−1 -0.006 -0.006 -0.005 -0.005
(0.001)∗∗∗ (0.001)∗∗∗ (0.001)∗∗∗ (0.001)∗∗∗
(0.001)∗∗∗ (0.001)∗∗∗ (0.001)∗∗∗ (0.001)∗∗∗
(0.002)∗∗∗ (0.002)∗∗∗ (0.001)∗∗∗ (0.001)∗∗∗

Country-Sector-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Obs 72,419 72,407 72,419 72,407 65,514 65,502 65,514 65,502
Adj./Pseudo R2 0.088 0.089 0.088 0.089 0.084 0.085 0.084 0.085

stem from omitted firm-specific variables, as the set of fixed effects in the regressions absorb all

the effects of country-, year-, and sector-specific shocks that may affect firms investment, such as

credit conditions, monetary policies, global shocks, and fluctuations in commodity prices. Besides

the inclusion of leverage as in Table 1, in this regressions I include proxies for:

An additional measure of leverage: An alternative measure of leverage used in the corporate fi-

nance literature is the ratio of debt to equity. I compute this measure as the ratio of total debt to

total equity, with the latter calculated as the sum of common and preferred stocks.
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Figure 1: Marginal Effect of Stocks of Foreign Currency Debt on One-Year Ahead Capital Ex-
penditures

This figure plots how the sensitivity of the relationship between stocks of foreign currency bonds and one-
year ahead firm capital expenditures to changes in the exchange rate. The plot uses the model of Column 5
of Table 1. The solid line plots the main effect and the dashed lines are 95% confidence intervals, based on
two-way intragroup correlation-robust standard errors at the country-time and at the firm levels.
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Maturity of debt: The adjustment of investment plans that a firm may be forced to do when

facing a depreciation may depend on the maturity of its debt. For example, if a firm with a given

level of foreign currency debt is frequently rolling over its debt, it will suffer comparatively more

following a currency depreciation than a firmwith a longer maturity structure. To control for this,

I include in the model the ratio of short term debt to total debt.

Firm performance/profitability: The past performance of the firm may be a key determinant of

how the firm adapts to a depreciating currency. Firms with better performance may have a higher

capacity to generate internal funds, which is expected to have a positive effect on investment. I

control for two proxies of firm performance: the ratio of earnings before interest and taxes (EBIT)

to total assets, and the operating profit margin, which is measured as the ratio of operating income
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to sales.

Interest expense: A firm with exposure to foreign currency debt may adapt to more challenging

financial conditions following a currency depreciation depending on how heavy is the burden to

serve its debt. Firms already dedicating a big chunk of their earnings to debt service may reduce

investment more heavily if the currency depreciation means a larger interest expense. To control

for this, I introduce in the regression the ratio of earnings (EBIT) to interest expense on debt (this

ratio is also known as the interest coverage ratio).

Cash and short term investments: Firms’ cash holdingsmay determine how it adjusts to a currency

depreciation along different margins. As shown by Bruno and Shin (2017), firms from emerging

economies that issue bonds in hard currencies tend to have larger amounts of cash, and following

issuance tend to keep a non-negligible portion of the proceeds as cash and short-term investments.

Facing a depreciation, firms with larger piles of cash may adjust differently than firms with lower

holdings of cash, with the ones also holding larger stocks of foreign currency debt using their cash

at hand to reduce their liabilities. Accordingly, the regression includes the lagged ratio of cash and

short-term investments to total assets.

Fixed/Tangible assets: A key determinant of the level of firm capital expenditures, which is mea-

sured as funds used to acquire fixed assets, may be the importance of tangible or fixed assets in

the balance sheet (which in turn are measured as the value of property, plant, and equipment).

Not only firms with higher ratios of fixed assets to total assets may systematically exhibit a higher

level of investment, but they may also respond differently to a currency depreciation. Therefore, I

control for the ratio of tangible or fixed assets to total assets.

Size: Larger firms may have better access to finance, and hence react differently to a currency

depreciation. I control for a size variable that normalizes the size of a firm in a given country to

vary from 0 to 1, based on the firm’s market capitalization as of end of 2012.

Operational hedges: Firms facing a depreciation may adjust differently depending on how ex-

posed they are to foreign markets. Exporters will enjoy a competitiveness gain, at least to the

extent costlier imports do not offset the gains from a depreciated currency. Similarly, firms with

access to foreign capital may adjust differently. To control for these dimensions, I include three

controls in the regression: The percentage of foreign ownership of the firm stocks, and dummy
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indicators that take the value of one if the firm is a exporter and if the firm has a foreign listing.

Table 2 presents the results of estimating the benchmark OLS model including all these poten-

tial omitted variables. The table presents the results dividing the variables in two groups (i) firm

strength and performance, including proxies for leverage, debt maturity, performance, profitabil-

ity, interest expense, cash holdings, size, and importance of tangible assets; and (ii) operational

hedges, including foreign ownership, exporter status, and foreign listing. The variables enter in

the models by themselves and interacted with the change in the exchange rate, so that the mod-

els are flexible and allow for differences in investment behavior of firms in years following a cur-

rency depreciation along the dimensions captured by the variables. To reduce clutter, the table

only shows coefficients only for the β coefficient, which is the coefficient of interest. Columns 1-4

present the results for capital expenditures at t and columns 5-8 at t+ 1. In both cases, the results

are presented both with the stocks of foreign currency bonds scaled by assets and using an indica-

tor variable taking the value of one if the ratio of foreign currency bonds to assets is above the 25th

percentile of its distribution. As in the baseline results, the table shows results with three different

levels of clustering of the errors (country-time, firm, and two-way).

The results show a negative balance sheet effect, although of a somewhat smaller magnitude

than in the baseline results, and statistically significant at the 1% or 5% levels mainly for one-year

ahead investment. Based on column 8, the results indicate that a currency depreciation of 10% is

associated with a ratio of capital expenditures to assets the following year about 0.5 percentage

points lower for firms with outstanding stocks of foreign currency bonds.

3.4 Controlling covariate proliferation with a machine-learning estimator

In Subsection 3.3 I showed that the balance sheet effect is robust to including a large set of firm-

level controls, allaying concerns of omitted variables bias. A challenge in any empirical work,

however, is that we do not knowwith any certainty the exact functional form of the data generating

process of the dependent variable and hencewe do not knowwhat is the small number of variables

we need to control for. The regressions in Table 2 included a total of 26 covariates, not exactly a

parsimonious model. If we consider other potential controls additional to interactions with ∆et,

such as nonlinearites in the covariates and time trends, the model would include a much larger
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Table 2: Controlling for potential omitted variables

This table reports a set of firm-level regressions in which the dependent variable is the ratio of capital expendi-
tures to assets and the explanatory variable of interest is the lagged stock of foreign currency bonds (FXBt−1)
interacted with the log change of the exchange rate against the US dollar. In columns 1-4 the dependent vari-
able is capital expenditures at year t and in columns 5-8 it is for year t + 1. In columns 1-2 and 5-6, FXBt−1 is
measured by the stock of foreign currency bonds scaled by assets, while in columns 3-4 and 6-7 it is a dummy
indicator that takes the value of one if FXB≥ 25th percentile. Odd-numbered columns additionally introduce
controls for firm strength and performance, including proxies for leverage, debt maturity, performance, prof-
itability, interest expense, cash holdings, size, and importance of tangible assets. Even-numbered columns add
controls for firms’ operational hedges, including foreign ownership, exporter status, and foreign listing. All
regressions include a constant and the interaction of the covariates with the change in the exchange rate; al-
though these are not reported. All firm-level covariates enter with their values set at time t−1. All regressions
include country×sector×time fixed effects. Three sets of intragroup-robust standard errors are reported in
parenthesis: first at the country-time level, then at the firm level, and then two-way clustering for both lev-
els. ∗ indicates significance at 10 percent level, ∗∗ indicates significance at 5 percent level, and ∗∗∗ indicates
significance at 1 percent level.

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

Capext Capext+1

Scaled by assets I[FXB=1,0] Scaled by assets I[FXB=1,0]

FXBt−1 ×4et -0.184 -0.179 -0.028 -0.027 -0.270 -0.268 -0.047 -0.047
(0.136) (0.140) (0.033) (0.033) (0.116)∗∗ (0.119)∗∗ (0.024)∗∗ (0.024)∗∗
(0.089)∗∗ (0.088)∗∗ (0.018) (0.018) (0.090)∗∗∗ (0.090)∗∗∗ (0.018)∗∗∗ (0.018)∗∗∗
(0.140) (0.144) (0.033) (0.034) (0.119)∗∗ (0.121)∗∗ (0.023)∗∗ (0.023)∗∗

Included controls inXt−1:
Firm strength and performance Yes Yes Yes Yes Yes Yes Yes Yes
Operational hedges No Yes No Yes No Yes No Yes

Country-Sector-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Obs 61,830 61,830 61,830 61,830 55,980 55,980 55,980 55,980
Adj./Pseudo R2 0.179 0.180 0.179 0.180 0.157 0.157 0.157 0.157

number of variables. In this subsection, I employ machine learning techniques to explore whether

the baseline results hold when considering a large number of covariates and use these techniques

to reduce the number of controls to the variables that do contain information on the behavior of

firm investment.

Specifically, I employ the Double-Step LASSO technique proposed by Belloni, Chernozhukov,

Hansen and Kozbur (2016), which is an application to panel data of the method developed in

Belloni, Chen, Chernozhukov and Hansen (2012) and Belloni, Chernozhukov and Hansen, 2014.

This technique assumes approximate sparsity of the high-dimensional linear model that may ex-

plain firm investment in the data (a model including a very large number of possible covariates).

This assumption means that there is a small number of covariates among all possible variables
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with estimated coefficients different from zero. The procedure estimates the parameters of sparse

high-dimensional linear models after applying variable selection techniques. The variable selec-

tion method proposed by Belloni et al. is based on the Least Absolute Shrinkage and Selection

Operator (LASSO) technique, which estimates the coefficient of linear models by minimizing the

sum of the squared residuals and imposing a penalty term that penalizes the size of the model

through the sum of absolute values of the coefficients.

TheDouble-Step LASSO estimator of Belloni et al. works in two steps. In the first step, it applies

LASSO to determine which variables can be dropped from the model explaining the dependent

variable, based solely on their predictive power of this variable. In a second step, LASSO is ap-

plied in a model for the explanatory variable of interest, using the same variables as in the model

for the dependent variable. Inference then is obtained from regressing the dependent variable

on the union of the variables selected in each step. This way the Double-Step LASSO technique

makes sure it uses variables that are important for either of the two predictive relationships and

hence guard against omitted-variables bias. In this paper this boils down to select a set of variables

that are useful for predicting firm investment and a set of variables that are useful for predicting

stocks of foreign currency bonds, and then estimate the balance sheet effect by OLS regression

of capital expenditures on the union of the variables selected for predicting capital expenditures

and stocks of foreign currency bonds. Belloni et al. (2016), provide formal conditions under which

their procedure lead to valid inference in panel data, even allowing for selection mistakes, and

provide simulation evidence that their procedure works across a wide variety of linear models,

including applications akin to this paper with continuous covariates and a clustered covariance

structure. Belloni et al. (2016) show that accommodating this structure requires partialing out the

fixed effects and applied the LASSO variable selection procedure on the partialed-out data at each

step. I refer the reader to the cited papers for a more detailed treatment of the Double-Step LASSO

technique.

Table 3 shows the results of applying this technique, for both current and one-year-ahead firm

investment. As a reference, columns 1 and 4 show the baseline results when including in themodel

the full list of covariates and their interactions with ∆e and fixed effects for country×sector×year

(for a total of 26 covariates and 1,840 fixed effects). The table shows results for themodel using clus-
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tered standard errors at the firm level.18 The estimated balance sheet effect of columns 1 and 4may

be taken as causal under the assumption that all potential confounding factors not captured in X

are captured by any of the fixed effects included in the model, which absorb all non firm-specific

factors. While the set of covariates seems pretty complete, it produces valid causal estimates of

the balance sheet effect only if time-varying firm-specific factors that are correlated to both firm

investment and foreign currency debt are captured by this set of covariates, something of which

I cannot be certain. Columns 2 and 5 consider the generalization of model 1 and expands X to

include not only the levels of the twelve possible confounding variables and their interactions with

∆e, but also the squares of the covariates; lineal, quadratic and cubic trends; the interaction of each

variable with FXBt−1; the interaction of all variables in pairs; and each of these pairs interacted

with ∆e. This is a high-dimensional model with 149 covariates plus the fixed effects (for a total of

1,989 parameters to be estimated). The balance sheet effects based on the high-dimensional model

is estimated imprecisely for firm investment at t, including large positive and negative values. For

one-year ahead investment the balance sheet effect in this model is negative and statistically sig-

nificant at the 5% level, and quite similar in magnitude to the baseline result.

Columns 3 and 6 report the estimated balance sheet effect based on the Double-Step LASSO

method.19 The selected variables indicate the importance of fixed assets and the interactions of

this variable with earnings and cash holdings, as well as non-linear effects of short-term debt and

the interactions of earnings with devaluation and operating margin.20 The balance sheet effect is

estimated more precisely, although the effect is estimated to be somewhat smaller. The baseline

results for investment at t+ 1 hold to estimating the balance sheet effect with this technique, with
18As explained in Belloni et al. (2016), in the context of variable selection in high dimensional models, failing to ac-

count for within-individual correlation may result in substantial understatement of sampling variability, which would
lead to selecting too many variables, many of which have no true association to the outcome of interest. The presence
of spuriously selected variables may have a substantial negative impact on the resulting estimator, as the spuriously
selected variables are, by construction, the most strongly correlated to the noise within the sample. Because of this, I
present results after estimating the models with clustered standard errors at the firm level, which yield parsimonious
models. As expected from the results of Belloni et al. (2016), the models with other clustering select too many variables.

19This is specifically implemented by adapting the code of Belloni et al. (2016). I would like to thank the authors for
sharing their STATA code.

20Nine variables are selected in the equation for capital expenditures at t: fixed assets, fixed assets×EBIT, fixed
assets×cash, short-term debt2, EBIT×∆e, and EBIT×operating margin. The variable selection for capital expenditures
at t + 1 yields the same variables with the exception of EBIT×operating margin. Three variables are selected in the
equation for foreign currency bonds: short-term debt×∆e, foreign listing×∆e, and size×leverage×∆e. The models in
columns 3 and 6 are estimated by including all these covariates, for a total of nine covariates in the model for investment
at t and eight covariates for investment at t+1 (the models are estimated after partialing out country×sector×year fixed
effects).
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an estimated balance sheet effect significant at the 5% level. Overall, these results indicate that

the bias from omitted variables may be small in the benchmark model, as the magnitude of the

coefficient is in the same ballpark.

Table 3: Allowing for More Covariates. Estimation of High-Dimensional Model

This table reports a set of firm-level regressions in which the dependent variable is the ratio of capital expen-
ditures to assets at time t for columns 1-3 and at time t+1 for columns 4-6. In columns 1 and 4 the explanatory
variables include the stock of foreign currency bonds scaled by assets at time t − 1 (FXB), interacted with the
log change of the exchange rate against the US dollar, and lagged covariates of: leverage, ratio of debt to equity,
operating margin, earnings, tangible assets, ratio of earnings to interest expense, foreign ownership, a proxy
for size based on sales, and dummy indicators if the firm exports or if it has foreign listings. All firm-level vari-
ables are interacted with the change in the exchange rate ∆e. Models in columns 2 and 5 include not only the
levels of these twelve variables and their interactions with ∆e, but also the squares of the covariates, the inter-
actions of the covariates with lineal, quadratic and cubic trends, the interaction of each variable with FXBt−1,
the interaction of all variables in pairs, and each of these pairs interacted with ∆e. Regressions in columns
1-2 and 4-5 include country×sector×year and a constant. Models in columns 3 and 6 implement the Double
Step-LASSO estimator of Belloni et al. (2016); the selected variables in each case are detailed in footnote 20.
All firm-level covariates enter with their values set at time t − 1. In all regressions clustered-robust standard
errors at the firm level are reported in parentheses. ∗ indicates significance at 10 percent level, ∗∗ indicates
significance at 5 percent level, and ∗∗∗ indicates significance at 1 percent level.

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

Capext Capext+1

Model with
Xt−1;Xt−1 ×4et

All covariates;
all interactions

Double-Step
Lasso

Model with
Xt−1;Xt−1 ×4et

All covariates;
all interactions

Double-Step
Lasso

FXBt−1 ×4et -0.179 -0.141 -0.125 -0.268 -0.233 -0.219
(0.088)∗∗ (0.086) (0.090) (0.090)∗∗∗ (0.095)∗∗ (0.102)∗∗

Covariates 26 149 9 26 149 8
Obs 61,830 61,830 62,202 55,980 55,980 56,619
Adj./Pseudo R2 0.180 0.214 0.203 0.157 0.189 0.171

3.5 Sensitivity and Robustness checks

3.5.1 Alternative estimators: Including firm-level fixed effects and Tobit regression

In Table 4 I explore whether the baseline results are robust to including firm-level fixed effects,

or by saturating the model additionally including country×year and sector×year fixed effects. As

in the baseline results, the balance sheet effect is stronger and has a higher statistical significance

for one-year ahead investment. In the saturated model with time-varying firm-specific covariates

(column 8), the estimated balance sheet effect somewhat smaller than in the baseline, but statistical

significant at the 5% level for one-year ahead investment. As stated before, the preferred baseline

model does not include firm fixed effects because identification of the balance sheet effect in such
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a model comes from the within firm variation of stocks of foreign currency debt in a small number

of firms. In the baseline model with country×sector×year identification comes from the varia-

tion across firms within each country×sector×year cell. Notwithstanding, it is comforting to see

that the baseline results hold when modeling introducing firm fixed effects, and hence modelling

the only source of variation not captured in the baseline specification (firm-specific time-invariant

heterogeneity).

Table 4: Baseline results with firm-level fixed effects

This table reports a set of firm-level OLS regressions in which the dependent variable is the ratio of capital
expenditures to assets. In columns 1-4 the dependent variable is defined for year t and in columns 5-8 for
year t + 1. In Odd columns the explanatory variables are the lagged stock of foreign currency bonds scaled
by assets (FXBt−1) interacted with the log change of the exchange rate against the US dollar. Even columns
add time-varying firm-level controls for firm strength and performance. All models include firm fixed effects,
and country×year and sector×year fixed effects are included in columns 3-4 and 7-8. All regressions include
a constant; although it is not reported. All firm-level covariates enter with their values set at time t− 1. Three
sets of intragroup-robust standard errors are reported in parenthesis: first at the country-time level, then at the
firm level, and then two-way clustering for both levels. ∗ indicates significance at 10 percent level, ∗∗ indicates
significance at 5 percent level, and ∗∗∗ indicates significance at 1 percent level.

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

Capext Capext+1

FXBt−1 ×4et -0.261 -0.206 -0.052 -0.045 -0.401 -0.364 -0.159 -0.158
(0.178) (0.174) (0.112) (0.107) (0.156)∗∗ (0.148)∗∗ (0.096)∗ (0.089)∗

(0.075)∗∗∗ (0.078)∗∗∗ (0.071) (0.075) (0.075)∗∗∗ (0.074)∗∗∗ (0.070)∗∗ (0.072)∗∗
(0.173) (0.170) (0.111) (0.108) (0.153)∗∗∗ (0.144)∗∗ (0.095)∗ (0.090)∗

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Country-Year FE No No Yes Yes No No Yes Yes
Sector-Year FE No No Yes Yes No No Yes Yes
Controls for firm No Yes No Yes No Yes No Yes
strength and performance

Obs 72,476 61,801 72,476 61,801 65,510 55,922 65,510 55,922
Adj./Pseudo R2 0.320 0.350 0.371 0.398 0.333 0.358 0.379 0.407

In Table A.3 in the Appendix I replicate Table 1 but using a Tobit estimator instead of OLS.

This is motivated from the fact that a firm cannot invest less than zero, and hence the dependent

variable can only take positive values. The Tobit allows estimating the model taking into account

this feature of the data. The baseline results hold both in magnitude and statistical significance.

3.5.2 A placebo test: randomization inference

The results based on high-dimensional techniques and different estimators add credibility to the

estimated balance sheet effect found in the baseline regressions. However, as discussed in Sec-

tion 3.1, model 1 has a causal interpretation of the balance sheet effect only under the assumption
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that Et[εt|FXBt−1,Xt−1, ψ∗] = 0. An intuitive way of thinking about this assumption is that, con-

ditional on controls, FXB can be taken as randomly assigned. As discussed above, the stock of

foreign currency bonds was not randomly assigned (reason why it is important to control for po-

tential omitted variables). In this subsection, however, I tackle the problem of the non-randomized

foreign currency debt from a perspective other than the omitted variables bias, and instead report

results based on randomization inference techniques.

Randomization inference techniques are widely used in statistics (e.g., Rosenbaum, 1996) and

have been proposed in economics more recently (e.g., Bertrand et al. 2004; MacKinnon and Webb,

2016b; Conley and Taber, 2011). The idea is to compare the observed test statistic T̂ obtained from

model 1, say the estimated β coefficient, with the empirical distribution of test statistic T ∗j for j =

1 . . . S placebo regressions after randomizing the stocks of foreign currency bonds. To compute

each of the T ∗j , I will use the actual observed stocks of foreign currency bonds and randomly assign

among observations of the estimating sample. If T̂ is in the tails of the empirical distribution of T ∗j ,

then this is evidence against the null hypothesis of no balance sheet effect.

To probe the validity of the balance sheet effect in the baseline model, I performed two ran-

domization tests. First, I run regressions for current capital expenditures after randomly assigning

each time stocks of foreign currency bonds and obtaining the estimated β coefficients in the base-

line model with only two covariates (same model as in column 1 of Table 1). A second, similar test

for regressions of one-year-ahead capital expenditures. In both cases I run 3,000 placebo regres-

sions. Figures A.3 and A.4 in the Appendix present the results of these two tests and show the

empirical distribution of the estimated β̂∗j coefficients, alongwith reference lines for the 0.5th, 2.5th,

and 5th percentiles, which correspond to confidence levels of 1%, 5%, and 10% to reject the null of

β̂ = 0. In both cases, the β̂∗j are centered around zero and the benchmark β̂ lies in the tail of the

distribution, with the baseline balance sheet effect significant at the 1% level.

These tests, coupled with the results on omitted variable bias presented in Subsections 3.3 and

3.4 suggest that the estimated balance sheet effect found in the baseline model is not driven by

spurious correlation or by plausible omitted variables bias.21

21Unreported randomization inference tests indicate similar results for the models with all covariates. Results avail-
able upon request. For a recent discussion of randomization techniques see MacKinnon and Webb (2016a). They note
that randomization tests are valid only when the distribution of the test statistic is invariant to the realization of the
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3.5.3 Alternative definitions of the dependent variable or of key covariates

In Table 5 I evaluate the robustness of the baseline results to including the lagged dependent vari-

able, and whether the results are driven by the definition or normalization of capital expenditures

or the use of the nominal exchange rate instead of the bilateral real exchange rate. I start by includ-

ing lagged capital expenditures as an explanatory variable. It is well known that the best predictor

of firm capital investment is its immediate previous level, which may be due to potential adjust-

ment costs that a firm may face when changing its level of capital expenditure (Eberly, Rebelo and

Vincent, 2012). This is not an ideal variable to include in the model because of the bad control

problem discussed by Angrist and Pischke (2009), as it may attenuate the estimate because lagged

capital expenditures are partially determined by lagged stocks of foreign currency debt. The re-

sults are presented in columns 1 and 5 of Table 5. The inclusion of lagged firm investment greatly

reduces the estimated balance sheet effect; however it is still statistically significant at conventional

levels for firm investment at time t+ 1, regardless of the clustering of the errors.

In the benchmark results I normalized capital expenditures by the average assets of the past and

current year (this following practice in corporate finance literature of normalizing a flow variable

from the cash flow statement by the average of a stock variable from the past two end-of-year

financial statements). Columns 2 and 5 show that the results are not driven by this normalization

and remain if capital expenditures are normalized by lagged assets as done in Bleakley and Cowan

(2008).

The baseline results are based on the level of capital expenditures as reported in firms finan-

cial statements. However, firms may adapt to challenging conditions by also selling assets and

hence finding an optional level of investment that may be below their current capital expenditures.

Columns 3 and 7 show that the balance sheet effect is also found when adjusting investment by the

disposal of fixed assets. Note that the number of observations drops substantially, as not all firms

report this item in Worldscope, the source of the firm balance sheet data used in the paper.

Columns 4 and 8 show the baseline results also hold when using the change in the nominal

re-randomizations across permutations of assigned treatments, which follows naturally when treatment is randomly
assigned at the individual level (instead of the group level). This technique, however, has some limitations worth rec-
ognizing. In particular, the simple randomization of stocks of foreign currency bonds does not account for the clustered
structure of the data.
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exchange rate vis-à-vis the US dollar, instead of the change in the real bilateral exchange rate. This

is not surprising, given the relatively low levels of inflation in most of the countries during the

sample period.

Table A.4 in the Appendix replicate these robustness checks, but including the interaction of

all covariates with ∆e. The results for capital expenditures at time t + 1 hold in all cases, both

in magnitude and statistical significance, while the results for investment at time t lose statistical

significance.

Table 5: Robustness Checks

This table reports a set of firm-level regressions in which the dependent variable is the ratio of capital expendi-
tures to assets at time t for columns 1-4 and at time t+1 for columns 4-8. In all cases the explanatory variable of
interest is the lagged stock of foreign currency bonds (FXBt−1) interacted with the log change of the exchange
rate against the US dollar. FXBt−1 is measured by the stock of foreign currency bonds scaled by assets. All
regressions include a constant; although it is not reported. All firm-level covariates enter with their values set
at time t− 1. All regressions include country×sector×time fixed effects. Three sets of intragroup-robust stan-
dard errors are reported in parenthesis: first at the country-time level, then at the firm level, and then two-way
clustering for both levels. ∗ indicates significance at 10 percent level, ∗∗ indicates significance at 5 percent level,
and ∗∗∗ indicates significance at 1 percent level.

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

Capext Capext+1

Include
Capext−1

Normalize by
assetst−1

Adjust by
asset disposals NER Include

Capext−1

Normalize by
assetst−1

Adjust by
asset disposals NER

FXBt−1 ×4et -0.093 -0.412 -0.228 -0.148 -0.215 -0.643 -0.351 -0.245
(0.094) (0.234)∗ (0.140) (0.127) (0.061)∗∗∗ (0.235)∗∗∗ (0.153)∗∗ (0.114)∗∗
(0.056)∗ (0.201)∗∗ (0.096)∗∗ (0.081)∗ (0.065)∗∗∗ (0.244)∗∗∗ (0.099)∗∗∗ (0.082)∗∗∗
(0.091) (0.243)∗ (0.146) (0.131) (0.056)∗∗∗ (0.254)∗∗ (0.152)∗∗ (0.115)∗∗

Country-Sector-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Obs 64,676 72,434 57,511 72,419 64,675 65,526 52,721 65,514
Adj./Pseudo R2 0.335 0.097 0.089 0.088 0.335 0.094 0.084 0.084

3.5.4 Heterogeneity across geographic regions and over time

Figures A.5 and A.6 in the Appendix explore the heterogeneity of the balance sheet effect across

different geographical regions, by running the benchmark models of columns 1 and 4 of Table 1

interacting FXBt−1×∆et with a dummy for region. The figures show the estimated coefficient from

the model and a 95% interval around the estimate computed with two-way clustering of the stan-

dard errors at country-time and firm levels. Countries are classified into Latin America (LAC),

Asia (ASIA), and Eastern Europe, Middle East and Africa (EMEA).22 As a reference, the figure
22LAC countries includes Brazil, Chile, Colombia, Mexico, and Peru. ASIA includes India, Indonesia, Malaysia,

Philippines, South Korea, and Thailand. EMEA includes Israel, Poland, South Africa, and Turkey.
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also shows the estimated effect for the full sample of emerging economies. The results indicate

that both Latin American and Asian firms reduce their levels of investment relatively more after

a currency depreciation, and more strongly so in the year following the depreciation. Firms from

EMEA countries holding foreign currency debt do not seem to have a differential behavior after a

currency depreciation. This may be the result of lower currency volatility, at least compared with

the volatility experienced by Latin American and Asian countries. It may also be possible that

most of the foreign currency debt of EMEA firms is denominated in currencies other than the US

dollar and fluctuations in the exchange rate against the US dollar do not appropriately capture the

relevant currency changes.

In Figures A.7 and A.8 in the Appendix I explore how the estimated balance sheet effect varies

across time. Starting in year 2005, the model is estimated by adding one more year to the sample.

The figure shows the estimated coefficient from the baseline models of columns 1 and 4 of Table

1 and 90% and 95% confidence bands around the estimate computed with two-way clustering

of the standard errors at country-time and firm levels. There is some indicative evidence that

the depreciations after the global financial crises of 2008/2009 had somewhat more deleterious

effects on investment, particularly towards the end of the sample period. Although the estimated

balance sheet effects for investment at time t are negative for all periods estimated in the figure, it is

statistically significant at conventional levels only until when including 2015. For firm investment

in time t+ 1, the balance sheet effect is always negative and statistically significant.

Finally, Table A.5 in the Appendix shows that the baseline results are also robust tomaintaining

the sample fixed.

4 Market’s Taper Tantrum of 2013 as a Natural Experiment

The evidence presented so far on the negative balance sheet effect of currency depreciations is

based on estimating a regression on a panel of firms for the period 2000-2015. In the absence of

external variation on the exposure to foreign currency bonds, identification is based on the assump-

tion that, conditional on the variables controlled for in the model, firms do not differ in any other

dimensions that are correlated to their level of capital expenditures and stocks of foreign currency

bonds. As noted above, we do not know the right covariates that we need to control for. Hence,
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an alternative identification strategy may add credibility to the finding of a negative balance sheet

effect.

In this section, I exploit the currency depreciations that took place in emerging markets dur-

ing 2013-2014, mostly as a response to a surprise announcement on monetary policy in the US,

to study the balance sheet effect on a difference-in-differences (DD) framework. I use the sharp

depreciations that took place in some countries as a natural experiment to compare the capital ex-

penditures during 2012 with those of 2014 of firms with outstanding stocks of foreign currency

bonds as of end-of-December 2012 and firms with no such stocks.23 The advantage of the DD esti-

mator is that it will provide an unbiased estimate of the balance sheet effect by controlling for any

permanent difference between firms exposed to foreign currency debt and those non-exposed, and

any common trend affecting both groups of firms.

As shown in Figure 2, exchange rates in many of the countries studied in this section depreci-

ated quite sharply during 2013 and 2014. The changes in the exchange rates vary in their intensity,

with countries such as Brazil, Colombia and South Africa with accumulated depreciations of over

30% between 2012 and 2014, and countries with milder depreciations, such as Mexico and The

Philippines. Most countries exhibit sharp currency depreciations after May 2013, when the chair-

man of the US Federal Reserve signaled the possibility of a rise in US interest rates. Financial

markets across the world reacted sharply to this announcement, and a posterior announcement in

September 2014, and the end result was depreciating currencies in most emerging markets, partic-

ularly of commodity exporters.24

23I included as exposed firms all firms with outstanding foreign currency bonds as of Dec-31-2012 and firms that
issued bonds denominated in foreign currency during the first five months of 2013, period in which most currencies
were stable. This results in a sample of exposed firms from 11 countries. Note the difference with the 15 emerging
economies studied in Section 3. This is because no firm from India, Israel, Malaysia, or Thailand in my working sample
reports outstanding stocks of foreign currency bonds as of Dec-31-2012. Since the comparisons in this section are done
within countries, I focus on the sample of countries that have both groups of firms (exposed and non-exposed to foreign
currency bonds).

24Developments in currency markets were not only the response to the possibility of tightening US monetary policy,
but also reflected other global factors in play, particularly a concurrent fall in commodity prices. Importantly, the reaction
of exchange rates in emerging economies to the tapering event was sharp and surprised financial markets. According
to Eichengreen and Gupta (2015) the extent by which exchange rates reacted in each country was related more to the
depth of its financial market and how integrated to global financial markets, rather than country fundamentals.
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Inmost countries the currencydepreciations during 2013-2014were accompanied by changes in

firm-level capital expenditures in which the typical firm with exposure to foreign currency bonds

in 2012 reduced its capital expenditures in 2014 relatively more than the typical firm with no such

exposure. Figure 3 plots these difference in differences in capital expenditures between the two

groups of firms within each country, sorting the countries by the degree of the real currency de-

preciation between 2012 and 2014. The plot shows the difference in differences for the median

firm, the average firm, and by comparing each firmwith exposure to foreign currency debt in 2012

with its closest four matches.25 The figure makes evident a larger difference in differences effect

in capital expenditures in the countries that experienced larger depreciations. This is prima facie

evidence of a negative balance sheet effect of holding stocks of foreign currency bonds in 2012, just

before the currency depreciated as response to external events.

The analysis abovemotivates a more formal difference-in-differences analysis for the 2014-2012

difference in capital expenditures between the two groups of firms, taking into account the inten-

sity of the depreciation between 2012 and 2014. To this end, I estimate variations of the following

DD model in the two cross-sections of 2012 and 2014:

yi,s,c,t = α+ ψi + γTt + δ
(
Tt × FXB12

i

)
+ ξi,s,c,t (2)

where yi,s,c,t is the level of capital expenditures of firm i from sector s and country c in t =

{2012, 2014}, Tt is a dummy indicator that takes the value of one if the observation is in 2014 and

zero for 2012, and FXB12
i is a dummy indicator that takes the value of one if the firm had outstand-

ing stocks of foreign currency bonds at the end of 2012. ψi is a firm-level fixed effect that absorbs

any time-invariant firm characteristic, including the main effect of FXB12
i . Controlling for Tt con-

trols for trends common to both groups of firms between 2012-2014. The variation that remains is

the change in capital expenditures experienced by firms exposed to foreign currency bonds in 2012

relative to the change in capital expenditures experienced by non-exposed firms. This variation is

captured by δ, which is the DD estimate and the coefficient of interest.
25This is implemented using the matching estimator of Abadie, Drukker, Herr and Imbens (2004) and Abadie and

Imbens (2006), which performsmatchingwith replacement and is based on the nearest-neighbor (Mahalanobis)metric. I
match firmswithin each country based on size and leverage as of year 2012, and implement the bias correction suggested
in Abadie and Imbens (2011).
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Figure 3: Average Changes in Capital Expenditures 2014 vs. 2012

This figure shows the difference in average changes in capital expenditures between 2012 and 2014
for firms exposed to foreign currency bonds as of end of 2012 and firms that had no such bonds.
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I also estimate the DD model allowing for the intensity of the depreciation between 2012-2014

by estimating:

yi,s,c,t =α+ ψi + γTt + δ̃
(
Tt × FXB12

i

)
+ φ

(
Tt ×∆e14−12

c

)
+ ϕ∆e14−12

c + λ
(
Tt × FXB12

i ×∆e14−12
c

)
+ εi,s,c,t

(3)

where ∆e14−12
c is the depreciation of the real bilateral exchange rate of country c against the

US dollar between 2012 and 2014. In this specification the coefficient of interest is λ, which tells us

how the balance sheet effect is affected by the intensity of the depreciation.26

In expanded models of 2 and 3 I also control for the interactions of Tt with both country and

sector fixed effects, and their interaction, to allow formore flexible specifications inwhich countries
26Identification of δ in equation 2 and ofλ in equation 3 hinges on a common trends assumption betweenfirms exposed

to foreign currency bonds in 2012 and non-exposed firms (Imbens and Wooldridge, 2009). Figure A.9 in the Appendix
explores this assumption graphically, showing average capital expenditures scaled by assets for the two groups. Similar
trends for both groups are evident until 2012 and following 2013 the trends diverge. This suggests that the two groups of
firmswould likely have shared the same trends in firm investment in the absence of the sharp depreciations of 2013-2014.
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and sectors reacted differently in the post period. In alternative models I also include a vector

X12
i of firm-level controls of pre-determined variables, which may increase precision of the DD

estimate. Following the findings in section 3, I include proxies for leverage, size, profitability, cash

holdings, tangible assets, export status, and the stock of foreign currency bonds maturing in 2013-

2014 scaled by 2012 assets.

The results of estimating these DD models indicate strong negative balance sheet effects of

the depreciations between 2013-2014. Table 6 reports the results. Column 1 starts by estimating

equation 2, the bare bonesmodelwith no fixed effects and no intensity of the depreciation. Column

2 adds the full set of country, sector, and country×sector fixed effects interacted with Tt. Column

3 adds the vector of pre-determined firm-level controls X12
i . Columns 4-6 estimate equation 3,

interacting the balance sheet effect with the intensity of the depreciation. In themodels of columns

1-6 the exposure of foreign currency bonds in 2012 (FXB12
i ) is defined as a dummy variable that

takes the value of one if there are any outstanding bonds at end of 2012. Columns 7-9 replicate

columns 4-6 but defining the exposure to foreign currency bonds as a dummy indicator that equals

one if the ratio of foreign currency bonds to assets at the end of 2012 was above the 25th percentile.

The results from column 6 suggest that a 10%depreciation in 2013-2014was associatedwith capital

expenditures about 9% lower for firms with outstanding stocks of foreign currency bonds at the

end of 2012. Results from column 9 indicate that the larger the stocks of foreign currency bonds,

relative to 2012 assets, the larger the deleterious effect of the currency depreciation.

As a robustness check of these findings, I replicate the analysis but for years 2012 and 2010.

Figure A.10 in the Appendix replicates Figure 3, and Table A.6 in the Appendix replicates Table 6.

The results of these placebo tests, with non-significant differences in the changes in firm investment

during the two periods, strongly indicate that the results of the DD analysis above are not a fluke

of the data, and indeed reflect the effects of the depreciations that took place in 2013.

5 Discussion: Do firms match and/or hedge their foreign currency debt?

The finding of a negative balance sheet effect of currency depreciations documented in this pa-

per contradicts the results of Bleakley and Cowan (2008), who find no significant balance sheet

effect in a sample of five Latin American countries in the crises of the late 1990s. The authors ratio-
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Table 6: Difference in differences estimate, 2012 pre, 2014 post

This table reports difference in differences regressions in which the dependent variable is the ratio of capital
expenditures to assets. In columns 1-6, the exposure proxy for foreign currency bonds, FXB, is a dummy in-
dicator that takes the value of 1 if the firm had any outstanding bond at the end of 2012; in columns 7-9 it is a
dummy indicator that takes the value of one if the outstanding stocks scaled by 2012 assets were above the 25th
percentile. Columns 1-3 estimate equation 2, with the exposure variable interacted with a dummy T that takes
the value of 1 for year 2014. Models in columns 4-9 estimate equation 3, adding the interaction with the change
in the real exchange rate between 2012-2014. The models are estimated introducing the fixed effects described
in the table, and alternatively adding X12

i a set of pre-determined firm-level controls for leverage, profitabil-
ity, cash holdings, tangible assets, size, export status, and the stock of foreign currency bonds maturing in
2013-2014 scaled by 2012 assets. All regressions include a constant; although it is not reported. Intragroup
correlation-robust standard errors at the sector level are reported in parentheses. ∗ indicates significance at 10
percent level, ∗∗ indicates significance at 5 percent level, and ∗∗∗ indicates significance at 1 percent level.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

I[FXB=1] if FXB>0 I[FXB=1] if FXB≥ 25th percentile

T × FXB -0.005 -0.004 -0.008
(0.002)∗∗ (0.000)∗∗∗ (0.003)∗∗∗

T × FXB×∆e -0.165 -0.103 -0.092 -0.240 -0.202 -0.160
(0.046)∗∗∗ (0.061)∗ (0.038)∗∗ (0.049)∗∗∗ (0.058)∗∗∗ (0.053)∗∗∗

Fixed effects interacted with T ?
Country-Sector FE No Yes Yes No Yes Yes No Yes Yes
Sector FE No Yes Yes No Yes Yes No Yes Yes
Country FE No Yes Yes No Yes Yes No Yes Yes

IncludingX12
i ? No No Yes No No Yes No No Yes

Obs 2,699 2,699 2,674 2,699 2,699 2,674 2,695 2,695 2,670
Adj. R2 0.001 0.036 0.069 0.004 0.036 0.069 0.004 0.037 0.069

nalize their findings by proposing that firms match their foreign currency liabilities with foreign

currency revenues and when faced with a currency depreciation the competitiveness effect domi-

nates the negative effect of higher foreign currency debt in their balance sheets. In this subsection I

explore this hypothesis in three different ways. First, I explore how currency depreciations impact

current and future earnings of firms with foreign currency debt exposures. Second, using addi-

tional microdata for three emerging economies I explore the usage of financial derivatives in these

economies. Third, I use a triple difference-in-differences strategy to study whether exporters that

are exposed to foreign currency debt exhibit higher investment rates following a currency depre-

ciation relative to non-exporters with similar exposures, as it would be expected if firms actually

hedge their foreign currency exposures.

5.1 Depreciations and Earnings

Bleakley and Cowan (2008) partially based their argument about matching of liabilities with in-

come streams on regressions of earnings, following a similar model as in equation 1 but with op-

erating income as dependent variable. These authors find a positive statistically significant effect
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of holding foreign currency debt on earnings. In Table A.7 in the Appendix I replicate this anal-

ysis and failed to find any evidence that firms holding foreign currency debt exhibit larger earn-

ings or higher margins of profitability after a currency depreciation. I use as proxy of operating

income EBIT, which captures the firm’s operating income after all operating expenses have been

paid (barred interest and taxes). Asmany firms have costs thatmay also be affected by the currency

depreciation, this captures the net effect on the firms’ operating income of a depreciated currency.

The results indicate that there is no effect of depreciations on earnings or operating margin (only

in a couple of specifications I find a positive, statically significant effect of currency depreciations

on earnings). I also run models with operating margin as dependent variable and neither find any

significant effect.27

I would argue that the lack of effect of currency depreciations on firms earnings may be due

to three factors. On the one hand, there is a large number of firms that have exposure to foreign

currency debt but do not export; about 30% of the firm-year observations in the baseline sample.

On the other hand, a currency depreciation of the bilateral exchange rate with the US dollar does

not necessarily translates into a gain in competitiveness for the firms of a given country. For this

to take effect we would have to take into account the real depreciation of the relevant real effective

exchange rate where the firm exports its products, as well as the firm’s cost structure. It is also

important to consider what happens with the exchange rates of the firms that compete with the

firm in its export markets; as any gains from a bilateral depreciation may be offset when currencies

from other emerging economies that compete in destination markets depreciate against the US

dollar simultaneously (see e.g., Figure 2 for years 2013-2014). Finally, for commodity exporters,

one also needs to consider that commodity prices are highly negative correlatedwith the US dollar;

when the greenback appreciates against a commodity exporter its export pricesmay fall evenmore,

possibly offsetting gains from the bilateral depreciation (see e.g., Chen, Rogoff and Rossi 2010, and

Ferraro, Rogoff and Rossi, 2015). Given these factors that attenuate the expansionary effects of

a currency depreciation, it is indeed not surprising to find that, on average, firm investment is
27In Table A.7 I run regressions for EBIT and operating margin with and without firm-level controls, and estimate

models with foreign currency bonds scaled by assets and as a dummy indicator that takes the value of one if the ratio
of foreign currency bonds to assets is above the 25th percentile of its distribution. I also run regressions defining a
depreciation as a dummy variable that takes the value of one if the bilateral real exchange rate vis-à-vis the US dollar
has depreciated more than 10%.
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negatively affected for firms exposed to foreign currency debt even if many are exporters.28

5.2 Use of Financial Derivatives

Firms not only can hedge their currency exposures by matching them with income streams, but

also by using financial derivatives. The available data from Worldscope on usage of derivatives

is very limited for the sample used in this paper. To shed some light on this, I resort to data on

the currency composition of liabilities and the usage of financial derivatives for Brazil, Chile and

Colombia, collected by Valle, Toneto, Cicogna and Tarantin (2017), Alvarez andHansen (2017), and

Barajas et al., 2016. These country-specific data indicate that firms in emerging economies do not

hedge their exposure to foreign currency debtwith financial derivatives, such as currency forwards

and currency swaps.

Panel A of Table 7 presents for each country with available data the conditional probability of

a non-financial firm reporting holding currency derivatives in its balance sheet in a year that also

reports holding foreign currency debt (because data for Colombia are available for a large number

of firms, the statistics are presented for three groups: full sample, medium and large firms, and

listed firms).29 About a third of listed Chilean firms holding foreign currency debt do not hold any

derivative position, and only twenty percent of Colombian firmswith foreign currency debt report

holding a derivate (all the 85 Brazilian firms that hold foreign currency debt also hold derivatives).

Importantly, even though a significant number of firms report having a derivative position in

a given year, not all have a long net derivative position that actually hedges the currency exposure

from its debt. For the case of Brazil, which refers to the largest 100 listed firms in that country,

only 44% of firms report a long net derivative position conditional on having debt denominated in

foreign currency, and this is despite all firms reporting usage of some form of currency derivative.
28See also discussion byAhmed et al. (forthcoming) on howglobal value chains and amore integrated global economy

may reduce the exchange rate elasticity of exports, particularly in the manufacturing sector.
29The universe of firms in each country is different, as well as the sample period. Data reported in Table 7 refer to the

sample of firms in each country with available data on the currency composition of liabilities. In all cases, derivatives
usage refers to currency derivatives (futures, forwards, or swaps). For Brazil, Valle et al. (2017) collected data for the
largest 100 non-financial listed firms and sourced the balance sheet data fromEconomatica; data on the usage of financial
derivatives was hand collected from notes to the annual reports; data reported in Table 7 are for years 2013-2014. In the
case of Chile, Alvarez and Hansen (2017) collected data on the universe of non-financial listed firms from the country
regulator; data available on the usage of derivatives is a dummy indicator for the use of currency derivatives (no data
are available on the long or short derivative position); available data for period 2009-2014. For Colombia, Barajas et al.
(2016) collected data for the universe of non-financial firms that are mandated by the regulator to report annual balance
sheets; data on the usage of currency derivatives was sourced from the central bank; data available for years 2005-2013.
Please see the specific papers for more detail on these datasets.
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In Colombia, the other country with available data on the net derivative position, only 31% of the

largest firms actually hedge their foreign currency debt. For both Brazil and Colombian firms,

the statistics are based on a dummy indicator for a net long derivative position, and it is not clear

whether the firms actually hedge 100% of their exposure. In the case of Chile, 70% of the firms

report holding derivatives, but it is not known whether they have a net long or short position. In

any case, if hedging behavior of US firms is any guidance, research by Guay and Kothari (2003)

suggests that firms hedge a very small portion of their actual exposure.30

These data also help put in context the extent of widespread dollarization of firms balance

sheet in these countries. A great majority of firms hold foreign currency debt in some form, either

throughbank loans or bonds issued in domestic and internationalmarkets. For example, 85%of the

100 largest listed firms in Brazil report liabilities denominated in foreign currency in a given year,

with a similar high percentage of firmswith dollarized debt in Chile (77%). Data for Colombia, the

only country with available data for smaller, non-listed firms, suggest that even smaller firms hold

foreign currency debt. The effective usage of financial derivatives, or of export activities, to hedge

such exposures may be very limited for small, non-listed firmswith less access to financial markets

and lack of know how. These data also corroborate that a significant number of non-exporter firms

hold foreign currency liabilities (over half of Chilean and Colombian firms). Finally, the data also

indicate that foreign currency debtmakes up about 15% of all liabilities, a non-negligible exposure,

specially when considering the large fluctuations in the exchange rates and the low coverage from

financial hedges.

In sum, the data on exports from the 15 emerging economies used throughout the paper, and

the country data for Brazil, Chile, and Colombia, strongly suggest that firms do not match their

exposure to foreign currency debtwith income streams via exports, nor through the use of financial

derivatives.
30The statistics reported in Table 7 on the usage of financial derivatives for three Latin American countries are in line

with the few papers that have studied this topic. The statistics reported in Allayannis, Lel and Miller (2012) indicate a
proportion of 31% of firms using financial derivatives in the 12 emerging countries of their sample that intersect with
the sample in this paper. Similarly, Bartram, Brown and Fehle (2009) documents that only about 44% of firms in Asia
and 52% in Latin America report usage of currency derivatives. Gatopoulos and Loubergé (2013) report a similar low
proportion of firms that use currency derivatives for five Latin American economies, despite significant levels of liability
dollarization. All of these papers, however, report data for years 2000-2002.
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Table 7: Summary Statistics on the Usage of Financial Derivatives and Foreign Currency Debt
in Brazil, Chile, and Colombia

This table reports statistics on the usage of financial derivatives and foreign currency debt in three emerging
countries. The universe of firms in each country and the sample period are shown in the table. In all cases the
statistics refer to non-financial corporations with available data on the currency composition of their liabilities.
In all cases, derivatives usage refers to any currency derivative, including futures, forwards, and swaps. Data
for Brazil are from Valle et al. (2017), data for Chile are fromAlvarez and Hansen (2017), and data for Colombia
are from Barajas et al. (2016).

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

Brazil Chile Colombia Colombia Colombia
all firms med. & large listed

Panel A. Statistics for full sample

Number of firms 100 217 39,873 563 60
Percentage of firms with FX debt 85 77.0 17.5 52.0 45
FX debt to total liabilities 16.3 18.3 3.3 11.0 12.5
Prob(derivatives=1|FX debt=1) 100 70.1 18.8 37.2 52.9
Prob(net forward long =1 |FX debt=1) 43.8 n.a. 22.7 30.7 43.1
Prob(exporter=1|FX debt=1) 100 43.1 49.0 72.9 72.5

Panel B. Statistics for firms with stocks of foreign currency bonds (FXB)

Number of firms with FX bonds 52 17 9 9 1
FX bonds to total FX debt 28.0 11.8 0.09 1.5 0.2
Prob(FX loans=1|FX bonds=1) 83.0 71.7 78.0 82.1 100
FX debt to total liabilities if FX bonds =1 (%) 26.7 38.6 51.8 51.0 43.0
Years in sample 2003-2014 2009-2014 2005-2013 2005-2013 2005-2013

5.3 Bringing theMatchingHypothesis to thedata: Performance of Exporters vs. Non-Exporters

and Foreign Currency Debt

The hypothesis that firms match their foreign currency exposure can be formally tested using the

data from section 3 for a large number of firms based on a triple difference in differences strategy.

If the hypothesis that firms effectively match or hedge their foreign currency liabilities is true, it

also must be true that following a currency depreciation exporters with foreign currency exposure

increase their investment relative to non-exporters with foreign currency debt. This hypothesis can

be tested by estimating the following triple difference-in-differences model:

yi,s,c,t =α+ δ0FXBi,s,c,t−1 + δ1EXPi,s,c,t−1 + δ2 (FXBi,s,c,t−1 × EXPi,s,c,t−1)

+ δ3 (FXBi,s,c,t−1 ×∆ec,t) + δ4 (EXPi,s,c,t−1 ×∆ec,t)

+ δ5 (FXBi,s,c,t−1 ×∆ec,t × EXPi,s,c,t−1)

+ ψi,s,c,t + ζi,s,c,t

(4)
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which is the expanded model of equation 1 adding the interactions of all variables with a

dummy indicator that takes the value of one if the firm is an exporter as of time t− 1 (EXPi,s,c,t−1).

As before, a firm is classified as exporter if it has recorded positive exports in the last five years (in-

cluding period t). The coefficient of interest is δ5, which captures the investment of exporters with

exposures to foreign currency debt relative to those non-exporters with exposures to foreign cur-

rency debt. If firms matched their currency liabilities effectively with income streams that benefit

fromadepreciation, δ5 must be unambiguously positive, as exporterswithmatched currency expo-

sures should increase their capital expenditures relative to non-exporters with matched currency

exposures. On the other hand, because for non-exporters with currency exposures the balance

sheet effect is expected to dominate following a depreciation, δ3 should be negative. Similarly, for

exporters with no currency exposure the competitiveness effect following the depreciation should

dominate and hence δ4 should be positive. The regression includes country×sector×year fixed ef-

fects that absorb all non-firm specific factors that affect firm investment, including the main effect

of ∆ec,t.

The results of estimating the triple difference-in-differences model of equation 4 are presented

in Table 8. Columns 1-4 show results of estimating equation 4 for current capital expenditures,

and columns 5-8 for one-year-ahead capital expenditures. The table shows results for models with

FXB scaled by assets, or as a dummy variable when the stock of foreign currency bonds is above

the 25th percentile of its distribution. The table also shows results for estimating the model defin-

ing a depreciation as a dummy variable that takes the value of one if the bilateral real exchange

rate vis-à-vis the US dollar has depreciated more than 10%.31 The sign of δ3 is consistently as ex-

pected, negative, and statistically significant for one-year-ahead investment. The sign of δ4 is also

always positive as expected, although only statistically significant for large depreciations (10% and

above). Interestingly, in no occasion δ5 is estimated positive and statistically significant, which in-

dicates thatwe cannot reject the hypothesis that firms do notmatch, at least effectively, their foreign

currency exposures.
31The table reports three sets of standard errors. Robust standard errors to heteroskedasticity and intragroup corre-

lation within country-time and across firms, within firms and across time, and two-way clustering in these two dimen-
sions.
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Table 8: Triple Difference-in-Differences

This table reports a set of firm-level regressions in which the dependent variable is either current investment
(CAPEXt) or one-year-ahead investment (CAPEXt+1). The explanatory variables include the lagged stock of
foreign currency bonds (FXBt−1), a dummy indicator for export status as (EXPt−1), and their interactions be-
tween them and the change of the real bilateral exchange rate against the US dollar (∆et). In columns 1-2 and
5-6, FXBt−1 is measured by the stock of foreign currency bonds scaled by assets, while in columns 3-4 and 7-8
it is a dummy indicator that takes the value of one if FXB≥ 25th percentile. In even columns the change in
the exchange rate is measured as the log change, while in odds columns it is a dummy indicator that takes the
value of 1 if the change in the exchange rate is above 10%. All regressions include a constant; although it is not
reported. All regressions include country×sector×stime fixed effects. Three sets of intragroup-robust stan-
dard errors are reported in parenthesis: first at the country-time level, then at the firm level, and then two-way
clustering for both levels. ∗ indicates significance at 10 percent level, ∗∗ indicates significance at 5 percent level,
and ∗∗∗ indicates significance at 1 percent level.

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

Capext Capext+1

Scaled by assets I[FXB=1, 0] Scaled by assets I[FXB=1, 0]

4e I[4e=1, 0] 4e I[4e=1, 0] 4e I[4e=1, 0] 4e I[4e=1, 0]

FXBt−1 ×4et -0.112 -0.029 -0.030 -0.008 -0.192 -0.064 -0.032 -0.010
(0.138) (0.033) (0.027) (0.005)∗ (0.077)∗∗ (0.019)∗∗∗ (0.020) (0.004)∗∗
(0.217) (0.043) (0.037) (0.007) (0.150) (0.031)∗∗ (0.031) (0.006)
(0.182) (0.037) (0.034) (0.006) (0.104)∗ (0.023)∗∗∗ (0.024) (0.005)∗

EXPt−1 ×4et 0.005 0.006 0.004 0.006 0.006 0.007 0.005 0.006
(0.012) (0.003)∗∗ (0.012) (0.003)∗∗ (0.012) (0.003)∗∗ (0.012) (0.003)∗∗
(0.008) (0.002)∗∗∗ (0.008) (0.002)∗∗∗ (0.008) (0.002)∗∗∗ (0.008) (0.002)∗∗∗
(0.012) (0.003)∗∗ (0.012) (0.003)∗∗ (0.012) (0.003)∗∗ (0.012) (0.003)∗∗

FXBt−1 ×4et×EXPt−1 -0.205 -0.040 -0.011 -0.003 -0.190 0.000 -0.033 0.001
(0.213) (0.048) (0.048) (0.009) (0.169) (0.037) (0.039) (0.008)
(0.222) (0.047) (0.040) (0.009) (0.181) (0.042) (0.036) (0.009)
(0.235) (0.051) (0.050) (0.010) (0.181) (0.041) (0.039) (0.009)

Obs 72,419 72,419 72,419 72,419 65,514 65,514 65,514 65,514
Adj./Pseudo R2 0.088 0.088 0.088 0.088 0.084 0.084 0.085 0.085

6 Concluding remarks

This paper provides evidence that a currency depreciation significantly reduces firm investment

when firms hold foreign currency debt, and particularly so in the year following the depreciation.

A depreciation of 10% is associatedwith a ratio of capital expenditures to assets between 0.4 and 0.6

percentage points lower for firmswith previous outstanding stocks of foreign currency bonds visà-

vis their peers with no such exposure. This result is robust to a set of robustness and sensitivity

checks, and it is found using different inference techniques. The paper further documents that

firms in emerging economies do not seem to match their exposure from foreign currency debt

with income streams from exports or financial hedges. Indeed, currency depreciations are found
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to be associated with contractionary effects on firm investment and have little effect on earnings or

profitability.

Despite the real costs to the economy implied by currency volatility in emerging economies,

little is known about risk management practices or about the underlying motivations for firms to

hold unmatched or unhedged foreign currency exposures. This line of inquiry should be a priority

in years to come.
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Appendix [NOT TO PRINT]: Additional Tables and Figures

Table A.1: Baseline sample

Region Country N. of firms

ASIA India 2,032
ASIA Indonesia 342
ASIA Korea 1,592
ASIA Malaysia 726
ASIA Philippines 138
ASIA Thailand 451

EMEA Israel 256
EMEA Poland 380
EMEA South Africa 219
EMEA Turkey 246

LAC Brazil 195
LAC Chile 128
LAC Colombia 38
LAC Mexico 91
LAC Peru 83

Total 6,917

Table A.2: Summary statistics for main variables of interest

Variable N Mean Std. Dev. Min Max

Capital expenditures (ratio to assets) t 72,518 0.06 0.071 0 0.6
Capital expenditures to assets t+ 1 64,769 0.06 0.068 0 0.6
Foreign currency bonds to assets t− 1 72,518 0.005 0.035 0 2.2
Leverage (ratio to assets) t− 1 72,506 0.51 0.44 -0.004 35.6
Debt to equity t− 1 72,440 0.77 1.64 -34.2 114
Short-term debt (ratio to assets) t− 1 64,355 0.58 0.32 0 1
EBIT (ratio to assets) t− 1 71,118 0.06 0.15 -8.5 1.04
Operating margin t− 1 71,496 -0.005 1.47 -102.1 9.05
Interest expense (ratio to EBIT) t− 1 67,332 99.10 4434.3 -3,800.8 1,133,708.6
Cash holdings (ratio to assets) t− 1 72,443 0.12 0.14 0 1
Tangible assets (ratio to assets)t− 1 72,346 0.35 0.22 -0.21 0.99
Size (normalization from 0 to 1) 71,918 0.02 0.079 0 1
Foreign ownership (%) t− 1 72,518 5.076 12.43 0 100
Export status (dummy) 72,518 0.62 0.49 0 1
Foreign listing (dummy) 72,518 0.07 0.25 0 1
(log) Change in real exchange rate t 72,518 -0.001 0.081 -0.38 0.25
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Table A.3: Tobit

This table reports a set of firm-level regressions in which the dependent variable is the ratio of capital expenditures to assets in
t (columns 1-4) and in t+ 1 (columns 5-8). In columns 1-3-5-7 the explanatory variables are the lagged stock of foreign currency
bonds scaled by assets (FXBt−1), interacted with the log change of the exchange rate against the US dollar. Columns 2-4-6-8 add
firm leverage, proxied by the ratio of liabilities to assets, interactedwith the change in the exchange rate. All Models are estimated
using the Tobit framework. Columns 3-4-7-8 replicate columns 1-2-5-6 but using as explanatory variable FXBt−1 defined as a
dummy indicator that equals one if the ratio of foreign currency bonds to assets is above the 25th percentile of its distribution.
All regressions include a constant; although it is not reported. All firm-level covariates enter with their values set at time t − 1.
All regressions include country×sector×time fixed effects. Intragroup correlation-robust standard errors at the country-year and
firm levels are reported in parenthesis. ∗ indicates significance at 10 percent level, ∗∗ indicates significance at 5 percent level, and
∗∗∗ indicates significance at 1 percent level.

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

Capext Capext+1

Scaled by assets I[FXB=1,0] Scaled by assets I[FXB=1,0]

FXBt−1 ×4et -0.259 -0.256 -0.046 -0.044 -0.347 -0.343 -0.065 -0.064
(0.134)∗ (0.134)∗ (0.032) (0.032) (0.120)∗∗∗ (0.120)∗∗∗ (0.024)∗∗∗ (0.024)∗∗∗
(0.092)∗∗∗ (0.091)∗∗∗ (0.019)∗∗ (0.019)∗∗ (0.093)∗∗∗ (0.092)∗∗∗ (0.018)∗∗∗ (0.018)∗∗∗

FXBt−1 0.042 0.046 0.009 0.009 0.024 0.027 0.006 0.006
(0.020)∗∗ (0.021)∗∗ (0.004)∗∗ (0.004)∗∗ (0.013)∗ (0.013)∗∗ (0.003)∗∗ (0.003)∗∗
(0.014)∗∗∗ (0.014)∗∗∗ (0.003)∗∗∗ (0.003)∗∗∗ (0.014)∗ (0.014)∗∗ (0.003)∗∗ (0.003)∗∗

Leveraget−1 ×4et -0.009 -0.009 -0.012 -0.012
(0.017) (0.017) (0.011) (0.011)
(0.017) (0.016) (0.011) (0.011)

Leveraget−1 -0.009 -0.009 -0.008 -0.008
(0.002)∗∗∗ (0.002)∗∗∗ (0.001)∗∗∗ (0.001)∗∗∗
(0.001)∗∗∗ (0.001)∗∗∗ (0.001)∗∗∗ (0.001)∗∗∗

Country-Sector-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Obs 72,518 72,506 72,518 72,506 65,605 65,593 65,605 65,593
Adj./Pseudo R2 -0.049 -0.049 -0.049 -0.049 -0.046 -0.046 -0.046 -0.046
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Table A.4: Robustness with controls

This table replicates the robustness tests reported in Table 5 in the paper, but adding time-varying firm-level co-
variates for firm performance and strength and operational hedges interacted with the change in the exchange
rate. The dependent variable is the ratio of capital expenditures to assets in both t and t+ 1. The explanatory
variable of interest is the lagged stock of foreign currency bonds (FXBt−1) interacted with the log change of
the exchange rate against the US dollar. In columns 1-8, FXBt−1 is measured by the stock of foreign currency
bonds scaled by assets. All regressions include a constant; although it is not reported, country×sector×time
fixed effects. Intragroup correlation-robust standard errors at the country-year, firm anddouble clustered (with
country-time and firm) are reported in parenthesis. ∗ indicates significance at 10 percent level, ∗∗ indicates sig-
nificance at 5 percent level, and ∗∗∗ indicates significance at 1 percent level.

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

Capext Capext+1

Include
Capext−1

Normalize by
assetst−1

Adjust by
asset disposals NER Include

Capext−1

Normalize by
assetst−1

Adjust by
asset disposals NER

FXBt−1 ×4et -0.073 -0.214 -0.141 -0.126 -0.192 -0.395 -0.292 -0.245
(0.094) (0.188) (0.145) (0.126) (0.062)∗∗∗ (0.158)∗∗ (0.148)∗∗ (0.113)∗∗
(0.059) (0.125)∗ (0.090) (0.078) (0.068)∗∗∗ (0.152)∗∗∗ (0.094)∗∗∗ (0.083)∗∗∗
(0.091) (0.193) (0.148) (0.128) (0.057)∗∗∗ (0.170)∗∗ (0.145)∗∗ (0.115)∗∗

Included controls inXt−1:
Firm strength and performance Yes Yes Yes Yes Yes Yes Yes Yes
Operational hedges Yes Yes Yes Yes Yes Yes Yes Yes

Country-Sector-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Obs 55,718 61,836 49,769 61,830 55,379 55,985 45,700 55,980
Adj./Pseudo R2 0.358 0.165 0.184 0.180 0.356 0.145 0.160 0.157
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Table A.5: Keeping the sample constant

This table replicates the baseline results but keeping the sample constant. The dependent variable is the ratio
of capital expenditures to assets and the explanatory variable of interest is the lagged stock of foreign currency
bonds (FXBt−1) interacted with the log change of the exchange rate against the US dollar. In columns 1-4 the
dependent variable is capital expenditures at year t and in columns 5-8 it is for year t + 1. In columns 1-2
and 5-6, FXBt−1 is measured by the stock of foreign currency bonds scaled by assets, while in columns 3-4
and 6-7 it is a dummy indicator that takes the value of one if FXB≥ 25th percentile. Odd-numbered columns
additionally introduce time-varying firm-level controls for firm strength and performance and operational
hedges interacted with the change in the exchange rate. All regressions include a constant and the interaction
of the covariateswith the change in the exchange rate; although these are not reported. All firm-level covariates
enter with their values set at time t− 1. All regressions include country×sector×time fixed effects. Three sets
of intragroup-robust standard errors are reported in parenthesis: first at the country-time level, then at the
firm level, and then two-way clustering for both levels. ∗ indicates significance at 10 percent level, ∗∗ indicates
significance at 5 percent level, and ∗∗∗ indicates significance at 1 percent level.

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

Capext Capext+1

Scaled by assets I[FXB=1,0] Scaled by assets I[FXB=1,0]

FXBt−1 ×4et -0.222 -0.190 -0.035 -0.024 -0.314 -0.279 -0.059 -0.048
(0.180) (0.182) (0.038) (0.037) (0.123)∗∗ (0.118)∗∗ (0.025)∗∗ (0.024)∗∗
(0.130)∗ (0.122) (0.022) (0.020) (0.099)∗∗∗ (0.091)∗∗∗ (0.019)∗∗∗ (0.018)∗∗∗
(0.194) (0.191) (0.038) (0.037) (0.129)∗∗ (0.122)∗∗ (0.024)∗∗ (0.023)∗∗

Included controls inXt−1:
Firm strength and performance No Yes No Yes No Yes No Yes
Operational hedges No Yes No Yes No Yes No Yes

Country-Sector-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Obs 55,379 55,379 55,379 55,379 55,379 55,379 55,379 55,379
Adj./Pseudo R2 0.088 0.177 0.088 0.177 0.085 0.156 0.085 0.156

47



Table A.6: Placebo Difference in Differences Regressions, 2010 pre, 2012 post

This table reports placebo difference in differences regressions in which the dependent variable is the ratio of
capital expenditures to assets. It replicates Table 6 but defining the pre period as 2010 and the post period as
2012. In columns 1-6, the exposure proxy for foreign currency bonds, FXB, is a dummy indicator that takes the
value of 1 if the firm had any outstanding bond at the end of 2010; in columns 7-9 it is a dummy indicator that
takes the value of one if the outstanding stocks scaled by 2010 assets were above the 25th percentile. Columns
1-3 estimate equation 2, with the exposure variable interacted with a dummy T that takes the value of 1 for
year 2012. Models in columns 4-9 estimate equation 3, adding the interaction with the change in the real
exchange rate between 2010-2012. The models are estimated introducing the fixed effects described in the
table, and alternatively adding X12

i a set of pre-determined firm-level controls for leverage, profitability, cash
holdings, tangible assets, and size. All regressions include a constant; although it is not reported. Intragroup
correlation-robust standard errors are reported in parentheses. ∗ indicates significance at 10 percent level, ∗∗
indicates significance at 5 percent level, and ∗∗∗ indicates significance at 1 percent level.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

I[FXB=1] if FXB>0 I[FXB=1] if FXB≥ 25th percentile

T × FXB 0.007 0.002 0.004
(0.004)∗∗ (0.004) (0.004)

T × FXB×∆e 0.013 0.027 0.020 -0.072 -0.031 -0.022
(0.042) (0.037) (0.019) (0.037)∗ (0.063) (0.050)

Fixed effects interacted with T ?
Country-Sector FE No Yes Yes No Yes Yes No Yes Yes
Sector FE No Yes Yes No Yes Yes No Yes Yes
Country FE No Yes Yes No Yes Yes No Yes Yes

IncludingX12
i ? No No Yes No No Yes No No Yes

Obs 2,699 2,699 2,655 2,699 2,699 2,655 2,652 2,652 2,608
Adj. R2 0.001 0.035 0.061 0.004 0.035 0.061 0.004 0.035 0.060
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Table A.7: Regressions for Earnings and Operating Margin

This table reports a set of firm-level regressions in which the dependent variable is either EBIT or operating
margin, and the explanatory variable of interest is the lagged stock of foreign currency bonds (FXBt−1) in-
teracted with the change of the real bilateral exchange rate against the US dollar. In columns 1-2 and 5-6,
FXBt−1 is measured by the stock of foreign currency bonds scaled by assets, while in columns 3-4 and 7-8 it
is a dummy indicator that takes the value of one if FXB≥ 25th percentile. In even columns the change in the
exchange rate is measured as the log change, while in odds columns it is a dummy indicator that takes the
value of 1 if the change in the exchange rate is above 10%. For each dependent variable there are panels esti-
mating the regressions with no additional covariates, and with additional covariates (which include proxies
for leverage, debt maturity, performance, profitability, interest expense, cash holdings, size, importance of tan-
gible assets, foreign ownership, exporter status, and foreign listing, and all their interactions with the change
in the exchange rate). All regressions include a constant, although it is not reported. All firm-level covariates
enter with their values set at time t − 1. All regressions include country×sector×time fixed effects. Two-way
intragroup correlation-robust standard errors at the country-time and at the firm levels are reported in paren-
theses. ∗ indicates significance at 10 percent level, ∗∗ indicates significance at 5 percent level, and ∗∗∗ indicates
significance at 1 percent level.

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

Dependent Variable at t Dependent Variable at t+ 1

Scaled by assets I[FXB=1, 0] Scaled by assets I[FXB=1, 0]

4e I[4e=1, 0] 4e I[4e=1, 0] 4e I[4e=1, 0] 4e I[4e=1, 0]

Dependent variable: EBIT; regressions with no covariates

FXBt−1 ×4et -0.337 -0.046 -0.103 -0.019 -0.232 0.043 -0.052 0.002
(0.225) (0.049) (0.055)∗ (0.012) (0.226) (0.047) (0.052) (0.014)

Obs 72,939 72,939 72,939 72,939 65,989 65,989 65,989 65,989
Adj./Pseudo R2 0.145 0.145 0.145 0.145 0.146 0.146 0.146 0.146

Dependent variable: EBIT; regressions with covariates and all interactions with4et

FXBt−1 ×4et -0.163 0.023 -0.065 -0.007 -0.080 0.094 -0.018 0.011
(0.142) (0.038) (0.032)∗∗ (0.008) (0.218) (0.058) (0.034) (0.011)

Obs 62,731 62,731 62,731 62,731 56,677 56,677 56,677 56,677
Adj./Pseudo R2 0.408 0.408 0.408 0.408 0.280 0.280 0.281 0.281

Dependent variable: Operating Margin; regressions with no covariates

FXBt−1 ×4et -0.709 0.060 -0.109 0.031 0.362 1.027 -0.088 0.084
(0.945) (0.212) (0.322) (0.076) (2.506) (1.003) (0.561) (0.157)

Obs 73,293 73,293 73,293 73,293 66,596 66,596 66,596 66,596
Adj./Pseudo R2 0.141 0.141 0.141 0.141 0.134 0.134 0.134 0.134

Dependent variable: Operating Margin; regressions with covariates and all interactions with4et

FXBt−1 ×4et -0.253 -0.017 -0.038 0.013 -2.073 -0.472 -0.301 -0.050
(0.690) (0.192) (0.174) (0.040) (1.365) (0.512) (0.186) (0.054)

Obs 62,937 62,937 62,937 62,937 57,195 57,195 57,195 57,195
Adj./Pseudo R2 0.321 0.321 0.321 0.321 0.278 0.278 0.278 0.278

Country-Sector-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
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Table A.8: Data sources and definitions for firm balance sheet data

• Capital expenditures: Capital expenditures represent the funds used to acquire fixed assets other than those
associated with acquisitions. Item from the cash flow statement. (Worldscope code: 04601).

• Disposal of fixed assets: This variable is the amount a company received from the sale of property, plant and
equipment (Worldscope code: 04351).

• Total assets: Total assets are defined as the sum of total current assets, long term receivables, investment in
unconsolidated subsidiaries, other investments, net property plant and equipment and other assets. Item from
the financial statement (Worldscope code: 02999).

• Fixed assets: Fixed assets are the gross property, plant and equipment less accumulated reserves for depreciation,
depletion and amortization (Worldscope code: 02501).

• Total liabilities: The total liabilities represents all short and long term obligations expected to be satisfied by the
company. Item from the financial statement (Worldscope code: 03351).

• Total Debt: Total debt denotes all interest bearing and capitalized obligations, it is the sum of long and short
term debt. Item from the financial statement (Worldscope code: 03255).

• Leverage: Ratio of total liabilities to total assets.
• EBIT: represents the earnings of a company before interest and taxes. Item from the income statement (World-

scope code: 18191).
• Cash and short term investments: The cash express the sum of cash and short term investments. Item from the

financial statement (Worldscope code: 02001).
• Debt maturity: Ratio of short-term debt to total debt.
• Short TermDebt: The short term debt represents that portion of debt payable within one year including current

portion of long termdebt and sinking fund requirements of preferred stock or debentures. Item from the financial
statement (Worldscope code: 03051).

• Debt to equity: Ratio of total debt to total equity.
• Total equity: It is the sum of common equity and preferred stocks.
• Common equity: This variable is defined as common shareholder’s investment in a company. Item from the

financial statement (Worldscope code: 03501).
• Preferred stocks: represents a claim prior to the common shareholders on the earnings of a company and on the

assets in the event of liquidation. Item from the financial statement (Worldscope code: 03451).
• Operating Margin: The operating profit margin represents the ratio of Operating Income to Revenues. Item

from the income statement (Worldscope code: 08316).
• Interest Expense on Debt: The interest expense on debt is the service charge for the use of capital before the

reduction for interest capitalized. Item from the income statement (Worldscope code: 01251).
• Size: Normalization of firm size in a given country, based on a min-max normalization using the market capital-

ization as of end of 2012.
• Market Capitalization: The market capitalization represents the closing price of the company’s stock at 31 De-

cember for U.S. Corporations (Worldscope code: 08001).
• Exporter status: This is a dummy indicator that takes the value of 1 if the firmhas reports any export in the last five

years, including the current year (Worldcope codes for total exports: 07161. Worldscope codes for geographical
segments: 19601, 19611, 19621, 19631,19641, 19651, 19661, 19671,19681, 19691).

• Foreign listing: This is a dummy indicator that takes the value of 1 if the firms is listed in a foreign stock exchange
or if it has an American Depository Receipts (Worldcope code: 05427 and 11496).

• Foreign ownership: Percentage of foreign ownership of the firm stocks (Worldcope/Datastream code: NOSHFR)
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Figure A.1: Stocks of Foreign Currency Bonds

These figures plot the total of outstanding stock of bonds computed for the firms in the baseline sample of
the paper. Panel A decomposes the total stocks into bonds denominated in foreign currency and bonds de-
nominated in other currencies. Panel B decomposes the stocks into bonds issued by the firm from its country
of residence and bonds issued through offshore subsidiaries. Both figures show aggregations of all bonds
converted to US dollars.
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Figure A.2: Stocks of Foreign Currency Bonds by Region
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Figure A.3: Placebo Regressions for Randomization Inference. Regressions for CAPEXt on
FXBt−1 (no covariates))

0

a=1% a=5%
a=10%b

D
en

si
ty

-0.3 0.3
b

Placebo regressions
Normal density

Figure A.4: Placebo Regressions for Randomization Inference. Regressions for CAPEXt+1 on
FXBt−1 (no covariates)
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Figure A.5: Estimated Balance Sheet Effects by Region. Regressions for CAPEXt
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Figure A.6: Estimated Balance Sheet Effects by Region. Regressions for CAPEXt+1
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Figure A.7: Estimated Balance Sheet Effects Adding Years into the Regression. Regressions for
CAPEXt
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Figure A.8: Estimated Balance Sheet Effects Adding Years into the Regression. Regressions for
CAPEX+1
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Figure A.9: Trends in capital expenditures by group of firms 2010-2015

This figure presents trends in capital expenditures scaled by assets of firms exposed to foreign cur-
rency bonds as of end of 2012 and non-exposed firms for the period 2010-2015 in a sample of 11
emerging economies. The trend for each group is obtained after takingmeans of capital expenditures
within countries by group, and then averaging across countries.
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Figure A.10: Average Changes in Capital Expenditures 2012 vs. 2010

This figure shows the difference in average changes in capital expenditures between 2010 and 2012
for firms and between firms exposed to foreign currency bonds.
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