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Exchange Rate Exposure, Competition, and I nvestments: Firm-L evel Evidence from Around the
World

Abstr act

This paper uses survey-based data on 1781 firnm §® countries to investigate how
exchange rate exposure affects firms’ investmditough there is some evidence at the level of
the economy, the available firm-level evidenceparse, specific to large manufacturing firms,
and restricted to two countries. This is partlgdugse academics have not, as a necessary first
step, unambiguously established that exchange mateements affect individual firms’ cash
flow. Using the survey responses, we present {aagaple, multi-country, size-stratified, firm-
level evidence on the determinants of the leveéxafhange rate exposure and that firm-level
investment is sensitive to exchange rate movemeéntshe next stage we will examine the
impact of exchange rate movements on the firm’soapb wait to invest and carry out several
robustness tests of the above results.



Exchange Rate Exposure, Competition, and I nvestments: Firm-L evel Evidence from Around the
World

Economic theory indicates that exchange rate momsr&gnificantly affect the operations of
multinational firms, domestic firms engaging in exgs and/or imports, as well as purely-domestimdir
facing import competition, via their effect on fislnexpected future cash flows (expenditures or
revenues) and cost of capital. Surprisingly, niousrempirical studies generally conclude that exgha
rate movements do not have a material effect onsficash flow' Perhaps because of this failure to
unambiguously establish that exchange rate movemafiect firms' cash flow, empiricists have
expended relatively little effort to examine if ahdw exchange rate movements impact other aspects o
the firm, e.g., the firm's investment.

While there is abundant evidence of a link betwerchange rate movements on investment at
the industry (e.g., Goldberg (1993), Campa and kb®lgl (1995), Darby et al. (1999)) and country Isvel
(e.g., Serven (2003)), evidence at the firm legebparse. Using firm-level data, Nucci and Pozzolo
(2001) and Atella et al. (2003) study the effecerthange rate uncertainty on the investment aessi
of Italian firms, and Fuentes (2005) studies ifeafon Chilean firms. Though insightful, thesedss
are based on a small sample of large manufactdiing in two countries and their results display
significant heterogeneity in the exchange rate igeityg of investment for manufacturing firms to
indicate that it is not a foregone conclusion #athange rate movements have a negative or aygositi
effect on firm-level investment. Therefore, thésestill a significant gap in the minds of investor
monetary policy officials, and even corporate managas to the relationship between exchange rate
movements and firm investment to warrant furthemexation.

This paper provides the first large-sample, mudtHatry, size-stratified evidence on how firm,
industry, and country characteristics affect thehexige rate sensitivity of firm-level investmenthe
paper proceeds in three steps. First, using nawegiased data on the effect of exchange rate
movements on the operations of a large numbermifirom several countries, we examine the question
what determines the cross-sectional differencexosure across firms?

There is some cross-sectional evidence on therdet@nts of firms’ exchange rate exposure (see,
e.g., Bodnar and Gentry (1993), Dominguez and TEs¥36), Doidge, Griffin, and Williamson (2005)).
Their results are typically based on large firmat tieport their export activities and the determisaof
exposure are usually foreign-trade-related vargabl€he richness of the survey data allows us tenek

the analysis beyond that in earlier papers. Weadle to examine several other firm, industry, and

! Several studies find that exchange rate moventete little effect on firms’ cash flows (e.g., dori(1990),
Amihud (1994), Bartov and Bodnar (1994), Williams@®01), Doidge et al. (2005), Starks and Wei (3p@éd
pricing policy (e.g., Allayannis and Ihrig (200Bodnar et al. (2002), Goldberg and Knetter (1997)).



country factors that affect exchange rate expossueh as firm size, foreign ownership, sales or
ownership relationship with the state, access #&dlerfinancing and export subsidy, and firm-level
importing activities, which is not available in thisual databases because it is a component of firms
costs. Moreover, the existing evidence that exgbarate movements do not significantly affect
individual firms might have resulted because presigpapers underestimated firms’ exchange rate
exposuré. Hence, these papers may suffer from an errovsimbles problem given that they use their
first-pass estimates of exposure in the deternunadf exposure. The benefit of using survey datidat
it is much less likely that managers would undeneste the effects of exchange rate movements an the
operations.

Second, we examine the exchange rate sensitivityroflevel investment. Specifically, we ask
(1) does exchange rate exposure affect investniethieafirm level? (2) are the investment patterfis o
small, medium-sized, and large firms or exporters ianporters different and if so, can this be httréd
to differences in exchange rate exposure? and @) do industry and country characteristics interact
with firm-level exchange rate exposure to influerfaens’ investment decisions? Third, because
corporate managers communicated the level of pthimeestment over the next three years, we also ask
whether and how exchange rate exposure affectogigoh to wait” to invest.

The paper is organized as follows. In sectiond,discuss relevant theories of the exchange rate
sensitivity of firm-level investment and developr dwypotheses. In section Il we discuss the dath an

methodology, while in section Il we discuss owsulés.

(Preliminary results are included with the analysibe concluded later)

I. Theory and Hypotheses Development

There are several theories explaining the exchaaigesensitivity of firm-level investment. By
conventional wisdom, the most important factorstaseproportion of foreign sales to total sales dred
reliance on foreign inputs or finished goods fasale (see, e.g., Nucci and Pozzolo (2001)). Howeve
the effect of a depreciation of the domestic curyeon a domestic firm depends on the configuratibn

the firm’s costs and revenues and the sensitiviitiysocost-to-price margin. Hence, it is not aefigone

2 Anecdotal evidence that exposure might have beeterstated arises from a recent Philadelphia Fedegin
which over 45% of U.S. firms reported being advigrafected by a strong dollar (See Rosenberg (24233) and
numerous press reports (e.g., BusinessWeek, Ma3(lR, p.157) that U.S. firms benefit from a weakat.

3 Because broadly the same factors that determimetohange rate sensitivity of investment alsaérfce the
exchange rate exposure and the decision to exdhmseption to wait until there is some resolutafruncertainty
about the exchange rate, in the discussion belovioaigs on the determinants of the exchange ratsitséty of
investment.



conclusion that depreciation increases or decreasestment (Cushman (1985)). For a firm that
produces for the domestic market but is highly deat on foreign inputs, deprecation generally
increases its variable costs and reduces the nangatue of its capital, thus causing an expecesdie

in investment. However, depreciation might haveeffect if it induces a switch to local inputs. In
contrast, depreciation increases the price compatiesss of a firm that produces locally from
domestically sourced inputs but is highly dependemforeign sales. As such, the expected incremase
cash flows is likely to increase its investmerita firm engages in both exports and imports, dgatien

can have a positive effect on investment via theemae channel and a negative effect via the cost
channel. Hence, it is an empirical issue whetlkeh@nge rate exposure has a significant net impact
the firm’s investment.

Whether or not a firm’'s investment displays sigrafit sensitivity to exchange rate movements is
decidedly more complex than the above would suggesparticular, the impact of exchange rate shock
on the firm’s cash flows may be amplified or mitigeh by competition, the existence of export sulesidi
availability of trade financing, foreign ownershignd several other factors. Hence, the converitiona
wisdom that exchange rate movements reduce orasermvestment does not hold under all conditions
(Derby et al. (1999)). In fact, exchange rate gesnmight have no effect on the investment of some
firms that engage in foreign trade.

Consistent with the Dixit-Pindyck (1994) framewarkinvestment under uncertainty, while it is
generally expected that unfavorable exchange rateements reduce current investments by increasing
the value of the option to wait, this needs nottlxe case because competition erodes the valudsof th
option (see, e.gAkdogu and MacKay (2008%) A firm will invest if the present value of tipeoject’s
revenues is greater than the sunk cost of entrgrbgmount equal to the value of the option to wait.
Hence, even if exchange rate movements are unfaleora firm may increase its investment if thera is
high opportunity cost of exercising the option taitd If the rate of return on the particular type of
investment is generally high, then waiting rathernt investing may lead to a significant loss ofifat
revenues. This is because a highly contestabésiment may be lost to competitors.

Furthermore, firms with highly contestable investingpportunities may invest sooner and invest
more as a necessary strategy to fend off compstiteino if they were to capture market share during
periods of exchange rate uncertainty when the filaces its potential projects on hold would not
relinquish any grounds when exchange rate uncéytaubsides (see, e.g. Grenadier (2000)). Henee, w
hypothesize that firms that face intense import petition or which have domestic rivals that
aggressively attempt to undercut their prices havewer exchange rate sensitivity of investmera. (i.

will invest more). However, in contrast to the abolLeahy (1993) demonstrates that competitors’

* Similarly, a firm is more likely to invest whenetinvestment has a high scrap value or is reversibl



actions need not affect the firm’s equilibrium istreent behavior. Similarly, if the firm has a letegm
guaranteed sales contract with the state andwimed and, hence, financed by the state, its inverst
may be insensitive to import penetration. Theelaig more likely to exist in developing economies.

Under the imperfect capital market theory of Fraot Stein (1991), competition also gives rise
to another channel via which exchange rate movesreifect the amount, if not the timing, of a firm’'s
investment. In informationally opaque financialrkets, lenders will not fully fund a project becaus
they face asymmetric information about the futuagqsfs of the project. This leaves the firm to gexte
a portion of the investment cost from internal fsnddence, the demand for investments is a funafon
the “wealth” (e.g., investable cash) of the firfhexchange rate changes systematically reduce/éadth
of domestic firms relative to that of foreign cortifges, then domestic firms will not engage in aert
investments (such as acquisitions of existing ags#nply because foreign firms will outbid thenr fo
these positive NPV projects. Hence, we hypotheiia¢ the exchange rate sensitivity of investment
decreases with the level of openness and develdpohencountry’s financial system. Similarly, senc
financial openness and development are correlaidfl @zonomic development, we hypothesize that
exchange rate sensitivity of investment is higinedéveloping economies. Further, we hypothesiae th
exchange rate sensitivity of investment is higloersimaller firms that typically have higher infortioe
asymmetry and lower net wealth.

An implication of the imperfect capital market tingoof Froot and Stein (1991) is that the
exchange rate sensitivity of investment can begaiiid by any mechanism that increases the nettwealt
or investable cash of the firm. Hence, we hypa#eeshat the firm's exchange rate sensitivity of
investment decreases with access to subsidies emiasiped export financing, with the level of state
ownership, the level of foreign ownership, and witie proportion of total output sold to the state.
Further, given that large firms typically have deganvestable cash due to their internal capitatkets,
are more attractive to foreign acquirers, and aoeenlikely to be owned by the state, than small or
medium-sized firms, we hypothesize that exchangegensitivity of investment declines with firmefz
Finally, we hypothesize that the exchange rateit@hs of investment will be greater in developitigan
in industrialized countries, where there is likedybe more trade/export financing, currency hedges,

other services reflecting a well-developed market.

Data and Methodology
Il A. Data

® We are unable to say a priori the effect of exfinencing or subsidy because, while several gavents provide
such subsidies to large firms, governments alsmpte small firm development by providing export sdly.



Our sample is drawn from responses of 10,000 fim80 countries to the World Business
Environment Survey (WBES) conducted by the WorlahiBan 1999 to 2000. After careful screening
and accounting for non-responses, the final sarfgldhe test of the determination of exchange rate
exposure consist of a maximum of 1781 firms frontb@ntries. We measure exchange rate exposure as
the response to the question: how problematic chaxge rates for the operation and growth of the
business? The responses are coded as 1 (No @)seaflinor Obstacle), 3 (Moderate Obstacle), 4nd
(Major Obstacle). Our results are based on atsligboding of the responses, where we use 1 if the
exchange rate response is 4 and O if it is 1. Bee#he question does not allow us (or the respuspio
differentiate between a problem arising from changethe exchange rates and the volatility of the
changes in the exchange rates, we supplement rfusmation with exchange rate changes and the
volatility of changes using the JP Morgan real breHfective exchange rate index for each countdyian
its absence the similar index from the Internatidghaancial Statistics (IFS) of the IMF. Theseioes
represent the trade-weight exchange rate of thesrocies of the major trading partners of each egunt
per unit of the domestic currency. Hence, an e®edn the currency index represents an appreciafio
the domestic currency against the average currenttye index. Specifically, for each country, vede
the average of the monthly percentage change inirtdex over the 36 months prior to 1999
(%FXChange). Similarly, we use the standard deviation ofsthenonthly percentage changes as the
volatility of exchange rate=xXVolatility).°®

Our measure of investment is also obtained fronstivgey and is the change in (growth rate of)
investment over the last three years. We alsoireddaGDP and the growth rate of GDP from the IFS
database. All other variables were obtained froen\WBES database and are described in the equations

below.

Il B. Methodology

In estimating our models, we recognize the possilithat the investment decisions and the level
of exchange rate exposure of individual firms withi country may not be independent. For instatace,
counter a strong currency, which makes exportexsddg and services less attractive to foreign
consumers, a government may decide to lower irtteagss. This, in turn, could spur investment gtow
by exporting, importing, and purely domestic firnSimilarly, while several variables in our modsich
as firm size, percentage of sales to the stateptmals, are firm specific, other variables like 58rowth

rate are common across firms within a country.

® The data from JP Morgan was obtained from thels site in October 2004. These data are no longgitable.
In our estimation we used averages for 36 and @ftimso The results are similar.



The implication of the above is that failing to aaat for this “clustering” among firms
within a country understates the standard errods tnerefore, overstates the significance of the
estimated coefficients. For our model of firm-lewevestment, we use a linear mixed effects
model that accounts for country random effects,(seg, Singer (1998), Primo, Jacobsmeier,
and Milyo (2006)). For robustness tests and thienason of all other models we use OLS or
logit, as appropriate, and account for the clustewith Rogers standard errors.

To estimate the exchange rate sensitivity of inmest, we estimate cross-sectional models in
which the growth rate of investment averaged okergrevious three yearalfvestment) is regressed on

the firm-level exchange rate exposulFXExposure) and other variables. The most general model is:

Alnvestment = 8, + 3, * Exporter + 3, * Im porter + 3, * SalesGrowth + g, * Mfng + S * Svcs +
Bs * FinancialObstacle + g, * SateOwn + S, * ForeignOwn + S, * SaletoSate+ f,, * Competitor +
B, * ExportFinancing + S, * LogSales + g, * LogGDP + g,, * GDPGrowth + g, * FXExposure +
B * Small + g, * Debt / FA+ B,,* %FXChange + S,, * FXVolatility +

B, * YoFXChange * FXExposure + 3,, * FXVolatility* FXExposure + &

1)

In equation (1), the explanatory variables aremrmy variable Exporter or Importer) defined as 1 if the
firm exports or imports, respectively, and 0 otheey with the omitted category being purely doneesti
firms; growth in salesSaleGrowth) as a proxy for firm growth; a dummy variabMf(g or Svcs) defined
as 1 for manufacturing or service firms, respetyivend zero otherwise (the survey breaks the fints
three categories); general financial obstaEiegncialObstacle), measured as 1 (No Obstacle), 2 (Minor
Obstacle), 3 (Moderate Obstacle), and 4 (Major &is}; a dummy variabléSateOwn) defined as 1 if
the firm is government owned and zero otherwisduamy variable EoreignOwn) defined as 1 if the
firm is owned by foreigners and zero otherwise; fiveportion of total sales made to the state
(SaletoSate); a measure of the firm’'s perception of its contjmet (Competition; to be discussed in more
detail later); obstacles to obtaining export finagc(ExportFinancing) measured similar to financial
obstacle; natural log of salekogSales), used as a proxy for firm earnings; the natuog bf GDP
(LogGDP)and GDP growth rate3DPGrowth); a dummy variableSmall or Medium) defined as 1 if the
firm is a small or medium-sized firm and zero othiee; the leverage of the firnDébt/FA), proxied by
debt as a percentage of total fixed assets. lastoless tests, we will replaBgporter with ExportRatio,
defined as export sales as a percentage of td&sl. s&ihis variable captures the export intensitirms.

To determine if the exchange rate sensitivity afestment is affected by the factors discussed
above, we will augment the model with interactioarigbles. For instant, the coefficient on

FXExposure*Small would indicate if the exchange rate sensitivity iofestment for small firms is



different from that of large firms an&XExposure* Small*Developing indicates if it is different in
developing countries.

In our examination of the determinants of excharaje exposure, we will follow broadly the
same procedure as that outlined above.

To investigate if firms wait to invest because xflgange rate exposure, we first re-estimate the
above models after replacing the dependent variaithefuture growth rate of investmerfuturel nvest).
Next, we use the following logit model to relatee tprobability of waiting to invest to firm-specific
characteristics:

Pr(OptionExercised) =« + S, * Exporter + £, * Im porter + S, * SaleGrowth + g, * Irreversible +
B * FinanceObstacle + B, * SateOwn + £, * ForeignOwn + S, * SaletoSate + S, *# Competitor +
B, * ExportFinancing + g, * Small + §,, * Medium + &

(2)

wherelrreversible is a dummy variable defined as 1 if the main indusef the firm requires irreversible
investments and zero otherwis®ptionExercised is a dummy defined as 1 if the firm indicated tbaér

the next three years the change in investmentdwilero or negative.

1. Results

A. Determinants of Exchange Rate Exposure

The results are reported in Table 1.

B. Exchange Rate Sensitivity of Investments

The results are reported in Table 2.
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Table 1: Determinants of Exchange Rate Exposure

Exchange Rate Exposur e

Intercept

Exporting firm dummy
Importing firm dummy
Mnfg industry dummy
Service industry dummy
General financing obstacle
Export financing obstacle
Gov't owned dummy
Foreign owned dummy

% Sale to state

Debt/total fixed assets
Log(sales)

Log(GDP)

GDP growth rate
Economy is predictable
Small firm dummy
Medium-sized firm dummy

Model 1

1.096**
0.033
0.068**
0.078*
0.088**
0.056***
0.059***
0.116**
0.014
-0.012
0.002
0.007
-0.037*
-0.044**
0.010
-0.023
-0.032

Dealing with customs pose obstacles to business

FX regulations pose obstacles to business

Model 2

-0.268
-0.022
0.070**
0.054
0.044
0.081***
0.047***
0.035
0.020
-0.022
0.004
0.001
0.008
-0.028***
0.020
-0.043
-0.047
0.018
0.158***
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Table 2: Exchange Rate Sensitivity of Firm-Leveldstment

Intercept

GDP growth rate
Log(GDP)

Exchange rate exposure
Export financing obstacle
General financing obstacle
Mnfg industry dummy
Service industry dummy
Foreign owned dummy
Gov't owned dummy

% Sale to state

Small firm dummy

% Apprec of dom currency
% Apprec *FX exposure
Currency volatility
Currency vol*FX exposure
Exporting firm dummy
Importing firm dummy
Debt/total fixed assets
Log(sales)

Model 1
Coeff

-12.397
0.525
1.167
-4.287
0.662
-1.245
5.356
6.310
7.429
-4.652
-1.420
-9.932 **

3.630
8.139*
0.086
-0.644*

Model 2
Coeff
49.431
-0.499
-0.636

0.135
-1.405
-7.061
-3.718
6.263
-15.867***
-1.081
-11.860***
8.987*

5.357
8.256**
0.232
-0.911%*

Model 3
Coeff
38.390
0.262
-0.371

0.195
-1.711
-6.532
-3.662
5.884

-16.506***

-0.899
-11.427*%**

1.128

5.358
8.578*
0.256
-1.001%+*

Model 4
Coeff
43.285
-1.361
-0.432
-7.148
1.605
-0.568
-851
.084
&.22
15.464**
0.093
-14.393***
7.113

=9
9.762*
0.452
-0.784*

Model 5
Coeff
37.029
0.668
-0.331
-8.446*
1.588
-0.723
-4.312
-3.412
5.472
-16.242**
.049
-14.220%***

0.949

5.772

9.916**

0.489
-0.845**

Model 6
Coeff
47.564
-1.056
-0.751
-5.109
1.585
-0.572
-4.855
-3.493
5.914
-16.018**
0.379
-14.411%*
7.988**
-25.950*

6.292
9.131*
0.404
-0.730*

Model 7
Coeff
19.119
0.032
-0.120
8.740
0.548
0.312
-6.341
-5.172
5.841
-15.954**
0.642
-13.497%**

4.998*
-6.204*+*
4.948

10.349**
0.425
-0.661

Model 8
o€ff
22.797

0.630
-0.428
9.669
0.561
0.238
-6.678
-5.013
5.754
-16.994*
0.850
-13.938***
19.067
-15.227
4.938**
&9***
5.377
9.806**
0.364
-0.545



