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Abstract
The benefits of openness to trade are well established, but the disadvantages of

openness are less well understood. At the firm level trade is the principal source
of exposure to exchange rate movements, and exchange exposure can be

moderated by a range of hedging techniques. In this paper we ask two

questions. First, do firms in open economies bear higher levels of exchange
exposure than those in more closed economies? Second, is a strong corporate

governance environment – one in which managers are incentivised to

maximise shareholder value by hedging – associated with reduced firm-level
exchange exposure? Using a sample of 3788 firms from 23 developed countries

for the period 1984–2003, we show that the more open the economy, the

more exposed are its firms to exchange rate movements, and this relation holds
after controlling for firm size, industry and several financial variables. We also

find a strong inverse relation between a firm’s exchange exposure and the extent

of creditor protection in the country in which it is based. This is consistent with

managers acting to reduce the likelihood of financial distress in countries where
bankruptcy costs are high, and it underlines the importance of institutional

incentives in encouraging value-enhancing risk management activities.
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INTRODUCTION
As a consequence of the expansion in trade and investment flows
during the last couple of decades, most countries have become
more open, and competitive pressures are increasingly interna-
tional. The benefits of openness to trade are well established, but
the downside is that openness may be associated with greater
exposure to external economic risks.1 Exposure to exchange rate
movements is a key external risk at the firm level, but whether
firms in open economies are more exposed than those in relatively
closed economies is not well understood. At the same time,
growing recognition of the benefits of hedging, along with
widespread access to a range of risk management tools, suggests
that when faced with appropriate incentives, managers reduce
exchange exposure by hedging. In this paper we ask two ques-
tions. First, do firms in countries with open economies bear
the disadvantage of higher levels of exposure to exchange rate
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movements than those in more closed economies?
Second, to what extent is the country-specific
corporate governance environment – in its role of
providing incentives to enhance shareholder value
by hedging – associated with reduced exchange
exposure?

We estimate the exchange exposure of 3788 firms
from 23 developed countries for the period 1984–
2003,2 using the technique pioneered by Jorion
(1990), which involves a time-series regression of
changes in the exchange rate against the return on
a firm’s stock while controlling for market effects.
Using the exchange response coefficients estimated
from these regressions as the dependent variable,
we run a series of pooled cross-sectional regressions
to examine whether the extent of country-specific
shareholder and creditor protection and trade
openness affect exposure.

We find a strong inverse relation between firm-
level exchange exposure and the extent to which
creditors (and to a lesser extent shareholders) are
protected. Various theories suggest that hedging
creates value by, for example, reducing expected
financial distress costs (Smith & Stulz, 1985) and
increasing debt capacity (Leland, 1998; Myers,
1984). Although we do not directly measure
hedging behaviour, our market-based measure of
exchange exposure detects the exposure that
remains after firms have conducted hedging activ-
ities. We therefore argue that our finding on
creditor rights adds to existing evidence that a
strong corporate governance environment plays an
important role in encouraging value-enhancing risk
management activities. Our findings are robust to
two firm-level control variables: size and industry
sector. Creditor rights remains a strongly significant
determinant of exchange exposure through a series
of robustness tests on a restricted sample of 3336
firms for the period 1993–2003, and two sub-
periods, 1993–1998 and 1999–2003. This data set
includes three firm-level financial ratios as addi-
tional controls: the market-to-book value of equity,
the debt-to-assets ratio and the quick ratio.

We also find strong and consistent evidence that
the more open the economy, the more exposed are
its firms to exchange rate movements. Because the
hedging of direct exchange exposure (resulting
from current and expected foreign transactions) is
widespread, our findings imply greater indirect (or
competitive) exposure for firms in more open
economies than for those in relatively closed
economies. This receives support from our industry
analysis, in which we estimate the pooled

regressions on an industry-by-industry basis. After
including the full set of governance, size and
financial variable controls, we find that openness
is significant in eight of our 12 industry groups, and
these are industries that are subject to a high degree
of cross-border competitiveness, such as high-tech-
nology manufacturing, low-technology durables manu-
facturing, and textiles, clothing and footwear.

HEDGING, OPENNESS AND EXCHANGE
EXPOSURE: THEORY AND EVIDENCE

A firm is subject to exchange exposure if changes in
exchange rates affect expected future cash flows,
and therefore firm value. This includes direct
exposure, encompassing transaction exposure
(involving known foreign currency receivables
and payables) and expected future foreign currency
cash flows. Indirect exchange exposure arises from
the competitive environment in which the firm
operates. A firm that manufactures and sells locally,
for example, will be exposed to a strengthening
domestic currency as competing imports become
relatively cheap. A plethora of studies in the in-
ternational business and finance literatures have
examined the extent to which exchange rates affect
firm value, and most have found little evidence of a
relation between stock returns and exchange rate
changes.

Hedging
One important explanation for these weak findings
is that hedging activities ameliorate exchange risk.
Modigliani and Miller’s (1958) irrelevance proposi-
tion suggests that, in perfect capital markets,
hedging by the firm does not add value, because
investors can costlessly replicate hedge positions by
‘‘home-made hedging’’. Shareholder value theories
explain how hedging creates value as a result of one
or more financial market imperfections. Because it
moderates the volatility of expected future cash
flows, hedging reduces the likelihood of financial
distress and expected financial distress costs (Smith
& Stulz, 1985). Hedging also increases debt capa-
city, providing greater tax benefits to debt (Leland,
1998; Myers, 1984). The underinvestment hypoth-
esis (Froot, Scharfstein, & Stein, 1993; Myers, 1977)
suggests that hedging is value-enhancing, because
it reduces the likelihood that the firm will need to
tap external capital markets and encounter asso-
ciated information asymmetry problems. Recent
empirical evidence is generally supportive of
these theories. Allayannis and Weston (2001), for
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example, show that the use of foreign exchange
derivatives creates value.

The shareholder value theories of hedging assume
that there are no agency costs associated with
equity. Recent studies, however, have shown that
managers can fail to act in shareholders’ interests if
the corporate governance environment does not
provide sufficient incentives to do so. La Porta,
Lopez-de-Silanes, Shleifer, and Vishny (2002)
showed that a country’s corporate governance
environment can influence managers’ propensity
to engage in value-enhancing activities, and these
incentives relate to the extent of protection
afforded to creditors as well as to shareholders.
Strong creditor protection implies that creditors’
claims are maximally protected in bankruptcy
proceedings against the claims of management
and owners (Smith & Stulz, 1985).3 In countries
where creditors are favoured, shareholders face
higher costs of bankruptcy, so the imperative to
reduce the likelihood of bankruptcy by hedging is
more urgent. Allayannis, Lel, and Miller (2003)
found that hedging creates more value, and Lel
(2006) found that firms are more likely to use
derivatives in countries with superior shareholder
and creditor protection. The implication of these
studies is that managers may neglect to put in
place value-enhancing hedging strategies in coun-
tries where minority shareholders are weakly
protected. We extend this area of enquiry to address
the question: are strong creditor and shareholder
rights associated with lower firm-level exchange
exposure?

Openness
A second key explanation for the weak findings in
previous studies of exchange exposure is that most
have been conducted using US data, and the US is
not a particularly open economy. As discussed in a
recent review (Muller & Verschoor, 2006), several
single-country studies point to the possibility that
an economy’s openness affects the degree of its
firms’ exchange exposure (see, for example, Bodnar
& Gentry, 1993; Chen, Naylor, & Lu, 2004;
Donnelly & Sheehy, 1996; Glaum, Brunner, &
Himmel, 2000; He & Ng, 1998). In the only study
that specifically examines the relation between
openness and exchange exposure, Friberg and
Nydahl (1999) found a significantly positive rela-
tion between market-level exchange exposure and
openness, using data for 11 developed countries.
Our study goes further than Friberg and Nydahl
(1999) by looking at a larger group of countries

with a more recent data set and, more importantly,
by examining firm-level rather than market-level
exposure. Portfolio theory suggests that residual
firm-level exchange exposure is irrelevant, because
it can be diversified away. The shareholder value
theories of hedging, however, explain value crea-
tion in terms of increasing the firm’s expected
future cash flows, rather than reducing the required
return on equity. Firm-level exposure is therefore
important; finding significant exchange exposure
can be interpreted as evidence of incomplete
hedging, which implies that managers are not
optimising firm value.

Direct or Indirect Exchange Exposure?
One might assume, other factors being equal, that
firms in open economies experience greater exposure
than those in closed economies, simply because they
engage more in trade. There is little evidence,
however, that this is the case. Miller and Reuer
(1998) found that export intensity has no effect on
firm-level exchange exposure, and Dominguez and
Tesar (2001b) showed that firms in industries with
higher trade intensity experience less rather than
more exchange exposure. This is in part explained by
transaction hedging using derivatives. There is con-
siderable evidence that the use of derivatives mit-
igates exchange exposure (Allayannis & Ofek, 2001;
Allayannis & Weston, 2001; Nguyen & Faff, 2003;
Nydahl, 1999), and that exposure is routinely hedged
using derivatives (Batten, Mellor, & Wan, 1993;
Bodnar, Hayt, Marston, & Smithson, 1995, Bodnar,
Hayt & Marston, 1996, 1998; Prevost, Rose, & Miller,
2000). There is also evidence that firms in open
economies are more likely to use transaction exposure
risk management techniques than those in closed
economies.4 Many large firms manage longer-term
direct exposure by operational hedges, and by using
foreign currency borrowings and swaps (Bartram,
Brown, & Minton, 2008; Berkman, Bradbury, &
Magan, 1997; Géczy, Minton, & Schrand, 1997),
and there is some evidence that foreign direct
investment (FDI) moderates exchange exposure.
Miller and Reuer (1998) found that FDI has a
negative effect on exchange exposure, and Pantza-
lis, Simkins, and Laux (2001) showed that firms
with operations across more countries experience
less exchange exposure.

If most firms hedge direct exposure, much of the
exchange exposure detected in prior studies must
be indirect exchange exposure. Bodnar, Dumas, and
Marston (2002) and Allayannis and Ihrig (2001)
explicitly modelled some of these indirect effects.
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The former considered the exposure effects of pass-
through pricing in export markets, and the latter
examined mark-ups in export and imported input
markets.5 Allayannis and Ihrig’s (2001) findings are
of particular interest, because the industry groups
for which they find significant exposure are subject
to substantial international competition.

MEASURING EXCHANGE EXPOSURE
Adler and Dumas (1984) suggested that a firm’s
foreign exchange exposure can be measured by the
sensitivity of its equity returns to exchange rate
changes. An extensive body of work has subse-
quently examined the relation between exchange
exposure and firm value, using this and similar
approaches.6 The most widely used approach is that
of Jorion (1990), who measures the sensitivity of a
firm’s equity returns to exchange rate changes after
controlling for market movements:

r
i;j
t ¼ ai

0 þ ai
1R

j
t þ ai

2s
j
t þ ei

t ð1Þ

Here, rt
i,j is the log difference return on stock i in

country j; Rt
j is the return on country j’s benchmark

stock index for time period t, with each measured
in local currency; and st

j is the log difference change
in country j’s trade-weighted exchange rate index
over the same period. This two-factor model is
generally considered superior to Adler and Dumas’
(1984) specification, which omits the market factor.
The inclusion of the market index controls for the
macroeconomic effects of exchange rate movements;
exchange rates and stock prices may move together
simply because they are driven by the same shocks.
The coefficient on the exchange rate variable, a2

i ,
therefore measures ‘residual’ exchange exposure for
firm i (Jorion, 1990).

Summary information on our data set is pre-
sented in Table 1. Our 23 sample countries are
OECD members that have liberalised economies
and open stock markets.7 As detailed in column 1,
data are available for most countries from 1984 to
2003.8 For seven countries the data period is
shorter, owing to restricted availability of either
stock market or exchange rate data: the specifics are
detailed in note ‘a’ of the table. Columns 2, 3 and 4
present three proxies for country size: population,
GDP, and total stock market capitalisation, drawn
from The Economist’s World in Figures, 2003. The
table also contains summary information on the
firms in our sample, including the number in each
country (column 5) and median firm market value
(column 6). Our firm-level data comprise all

companies for which equity price data were
available on Datastream at the end of December
2003 that were listed for the full data period. The
number of firms varies from 12 for Ireland to 794
for Japan and 1156 for the US. The range in the
number of firms in each country is, as expected,
related to the size of the economy – the correlation
between the number of firms in each country and
GDP is 0.98. There is substantial variation in firm
size across countries, as measured by market
capitalisation in US dollars as at 31 December
2003. Finland has the largest firms, with a median
value of US$760 million, and Portugal has by far
the smallest at US$22.8 million. The median firm
sizes in the two largest economies – Japan and the
US – are very similar, at US$473 million and
US$454 million, respectively.

It is well understood that floating exchange rates
tend to be more volatile than fixed or pegged rates
(see Flood & Rose, 1999, and Canales-Kriljenko &
Habermeier, 2004, for reviews). This tends to hold
for our sample countries, as shown in Table 2,
which ranks the countries by exchange rate volati-
lity from highest to lowest, and documents the
exchange rate arrangements in place over the data
period. The exchange rates are Bank of England
monthly trade-weighted indexes, and an increase
in the rate indicates an appreciation of the
currency. Eleven countries (Australia, Canada,
Japan, Mexico, New Zealand, Norway, Sweden,
Switzerland, Turkey, the UK and the US) have
independently floating exchange rate systems.
Another 11 (Austria, Belgium, Finland, France,
Germany, Greece, Ireland, Italy, the Netherlands,
Portugal and Spain) are in the Eurozone, and
Denmark’s currency is pegged to the euro.

FINDINGS ON FOREIGN EXCHANGE EXPOSURE
Table 3 summarises our results from estimating Eq.
(1) on the full sample of 3788 firms. It includes
summary information on the exchange response
coefficients (a2

i ): the mean (column 2), the number
negative and positive (columns 3 and 4), and the
number and proportion that are statistically sig-
nificant (columns 5 and 6) for each country. We
include the mean of the absolute value of the
response coefficients (column 7), because our
pooled cross-sectional analysis uses absolute rather
than actual response coefficients. We find that 422
of the 3788 firms (11%) have significant exchange
exposure after controlling for market effects.

For the US, 134 out of 1154 (11.6%) firms are
significantly exposed. The country with the highest
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ratio of negative to positive response coefficients
is Switzerland: about 80% of its firms are adver-
sely affected by a strengthening of the Swiss
franc – which is expected for net exporters or firms
with assets denominated in other currencies.
Countries similarly affected are Belgium, Denmark,
Italy, Germany and Japan. Firms are more likely to
be positively affected by a strengthening currency
in Australia, Austria, Greece, Norway, Spain and
Turkey.

CROSS-SECTIONAL ANALYSIS
We conduct a series of pooled cross-sectional
regressions using the absolute values of the
exchange response coefficients, |a2

i | (with a2
i esti-

mated from Eq. (1)), as the dependent variable.
Further transformation is necessary, however,
because taking the absolute value causes truncation
bias, resulting in a non-normal error term. Following

Dominguez and Tesar (2006), we transform the
absolute response coefficients by taking their
square root. The explanatory variables in our
cross-sectional analysis include trade openness
and the two governance variables: shareholder
rights and creditor rights. We also include two
firm-specific controls: size and industry.

Trade Openness
There is a substantial literature demonstrating a
positive relation between openness and economic
growth (Calderon, Loayza, & Schmidt-Hebbel,
2004; Frankel & Romer, 1999). In this literature,
openness is usually measured by trade intensity:
that is, exports plus imports as a percentage of GDP.
We obtain these data (at constant prices) from the
Penn World Table Version 6.2.9 The openness data
are available for the full period 1984–2003, and we
use the average of these annual figures from the

Table 1 Summary information: countries and firms

Country-level data Firm-level data

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

Start

datea

Pop’n

(millions)

GDP

(US$ bn)

Total market cap

(US$ m)

Number

of firms

Median market cap

(US$ m)

Australia 1984–2001 19.1 390 372,794 52 437.19

Austria 1984–2001 8.1 189 29,935 33 54.43

Belgium 1984–2001 10.2 227 182,481 42 182.41

Canada 1984–2001 30.8 688 841,385 135 193.70

Denmark 1984–2001 5.3 162 107,666 76 58.37

Finland 1988–2004 5.2 122 293,635 30 760.07

France 1984–2001 59.2 1294 1,446,634 217 213.27

Germany 1984–2001 82 1873 1,270,243 283 98.57

Greece 1988–2002 10.6 113 110,839 80 35.89

Ireland 1984–2001 3.8 93.9 81,882 12 683.00

Italy 1984–2001 57.5 1074 768,364 93 193.19

Japan 1984–2001 127.1 4842 3,157,222 794 472.84

Mexico 1994–2007 98.9 575 125,203 23 247.83

Netherlands 1984–2001 15.9 365 640,456 74 290.15

New Zealand 1988–2002 3.8 49.9 18,613 23 104.40

Norway 1984–2001 4.5 162 65,034 32 225.28

Portugal 1990–2002 10 105 60,681 39 22.80

Spain 1987–2003 39.9 559 504,219 51 433.70

Sweden 1984–2001 8.8 227 328,339 69 384.30

Switzerland 1984–2001 7.2 240 792,316 102 217.60

Turkey 1994–2007 66.7 200 69,659 60 49.78

UK 1984–2001 59.4 1415 2,576,992 312 186.05

US 1984–2001 283.2 9837 15,104,037 1156 454.05

Notes: The sample includes all companies with stock price data available on Datastream at the end of December 2003 that had existed for the full period
(with start dates specified in column 1). Population, GDP and overall market capitalisation (columns 2–4) are drawn from the Pocket World in Figures,
published by The Economist, 2003. Market capitalisation is measured at 31 December 2003.
aThe start dates for some countries are later than January 1984 owing to restricted data availability. The start dates for Finland, Greece, Portugal and
Spain are defined by the availability of country stock market index data, and for Mexico and Turkey the start date is when the trade-weighted exchange
rate index became available. For New Zealand, company price data are not available before 1988.

Openness, hedging incentives and foreign exchange exposure Elaine Hutson and Simon Stevenson

109

Journal of International Business Studies



year in which our price data begin for each country.
Figure 1 depicts these data, with the countries
ranked from highest to lowest in trade openness.
Belgium, Ireland and the Netherlands are the most
open economies, and Japan and the US are the
most closed. Generally speaking, small countries
tend to trade more than large (see Wacziarg,
Spolaore, & Alesina, 2004, for a review), and this
is apparent for the countries in our data set.

Shareholder Rights and Creditor Rights
We use La Porta, Lopez-de-Silanes, Shleifer, and
Vishny (1998) aggregate measures of shareholder
rights (they use the term ‘‘antidirector rights’’) and
creditor rights as our proxies for the strength of
shareholder and creditor rights in each country. As
discussed previously, we anticipate an inverse
relation between firm-level exchange exposure
and the extent of both shareholder rights and
creditor rights in the country in which the firm is
based.

Firm-level Controls

Size. It is well established that small firms tend to be
more exposed to exchange rate movements than
large firms (Bodnar & Wong, 2003; Chow, Lee, &
Solt, 1997; Dominguez & Tesar, 2006; Hunter,
2005). There are at least two reasons for this. First,
larger firms are more likely to hedge currency
exposure, because hedging exhibits economies of
scale (Allayannis & Ofek, 2001; Berkman et al.,
1997; Bodnar et al., 1995, 1996, 1998; Géczy et al.,
1997; Hagelin & Pramborg, 2006; Nance, Smith, &
Smithson, 1993). Second, large firms are more likely
to be multinational (Agarwal & Ramaswami, 1992),
and firms that operate across more countries are
associated with less exchange exposure (Pantzalis
et al., 2001).

Examination of the evidence on exchange expo-
sure and firm size suggests that this relation might
be non-linear. Dominguez and Tesar (2006) show
that the smallest third of firms in each country are

Table 2 Exchange rate volatility and exchange rate arrangements

Country Mean Standard deviation Exchange rate arrangements

Mexico �1.02 4.89 Independent float (1994)

Turkey �3.23 4.81 Independent float (2001) (previous systems: managed float, crawling peg)

Australia �0.23 3.17 Independent float (1983)

Japan 0.26 3.00 Independent float (1973)

New Zealand �0.04 2.23 Independent float (1985)

US �0.15 2.21 Independent float

UK �0.06 2.04 Independent float (managed float to 1990, ERM 1990–1992)

Finland �0.10 1.58 Eurozone (ERM 1996, euro 1999)

Sweden �0.10 1.58 Independent float (fixed to 1991; ERM 1991–1992)

Italy �0.16 1.53 Eurozone (ERM 1979 to 1992, euro 1999)

Canada �0.05 1.45 Independent float (1970)

Switzerland 0.07 1.36 Independent float (1973)

Spain �0.08 1.24 Eurozone (ERM 1989)

Norway �0.07 1.22 Independent float (fixed to 1992; managed float 1992 to 2001)

Ireland �0.02 1.19 Eurozonea

Greece �0.39 1.03 Eurozone (2001; previous system: managed float)

Germany 0.11 0.97 Eurozonea

Portugal �0.07 0.92 Eurozone (ERM 1992, euro 1999)

France 0.03 0.82 Eurozonea

Denmark 0.07 0.77 Pegged to Euro, 72.25% band (ERM 1979)

Netherlands 0.05 0.72 Eurozonea

Belgium 0.05 0.67 Eurozonea

Austria 0.04 0.46 Eurozone (linked to Deutschmark 1981, ERM 1996, euro 1999)

Notes: This table details the exchange rate arrangements of each country during the sample period, and reports the mean and standard deviation of
each country’s monthly log difference change in the trade-weighted exchange rate index (Bank of England indexes). The countries are ranked highest
to lowest by the standard deviation of monthly exchange rate changes. For most countries the data cover the period 1984–2003 inclusive. The
exceptions are Finland, Greece, Mexico, New Zealand, Portugal, Spain and Turkey, whose start dates are delayed due to data restrictions. The start dates
can be found in Table 1.
aBelgium, France, Germany, Ireland and the Netherlands joined the Exchange Rate Mechanism (ERM) in 1979, where they remained until they joined
the Eurozone in 1999.
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more strongly exposed to exchange rate changes
than are the largest two thirds. To check for a
possible non-linearity in the relation between
exposure and size, we divide our sample into deciles
by market capitalisation (as at 31 December 2003),
and we calculate the average of the square root of
the absolute response coefficients for each decile.
The mean, median and standard deviation for each
size decile are depicted in Figure 2. The response
coefficients are essentially the same for the largest
six deciles (deciles 5–10). Below decile 4, however
(which has a median firm size of US$112 million
and a maximum of just over US$150 million), the
mean response coefficient rises monotonically as
the size deciles become smaller. Among the smaller
firms there is also greater variability in the response

coefficient as measured by within-decile standard
deviation.

We therefore define small firms as those with a
market value of less than US$150 million. Accord-
ing to this definition there are 1507 small firms
(40%) and 2281 large firms. Columns 8 and 9 of
Table 3 summarise the number and proportion of
small and large firms for the sample overall, and for
each country. Not surprisingly, given the small
median size of its firms as reported in Table 1,
Portugal has the greatest proportion of small firms
(85%), with Greece close behind at 80%. Small
firms are also well represented in our largest
countries – Germany, Japan, the UK and the US –
comprising respectively 58%, 22%, 45% and 36% of
each country’s sample firms. Our technique for

Table 3 Summary of individual firm estimates

Exchange rate response coefficients, a2
i Firm size

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

N Mean No. neg No. pos No. signif. % signif. Mean |a2
i | No. small firms % small firms

Australia 52 0.09 15 37 7 13.5 0.25 21 40.4

Austria 33 0.07 13 20 2 6.1 1.28 22 66.7

Belgium 42 �0.45 32 10 2 4.8 0.72 20 47.6

Canada 135 0.07 65 70 9 6.7 0.45 65 48.1

Denmark 76 �0.40 52 24 9 11.8 0.90 52 68.4

Finland 30 �0.13 17 13 6 20.0 0.50 5 16.7

France 217 �0.14 117 100 11 5.1 0.79 97 44.7

Germany 283 �0.11 163 120 17 6.0 0.69 165 58.3

Greece 80 1.07 17 63 19 23.8 1.44 64 80

Ireland 12 �0.02 7 5 2 16.7 0.47 3 25

Italy 93 �0.06 54 39 8 8.6 0.37 41 44.1

Japan 794 �0.06 446 348 125 15.7 0.23 176 22.2

Mexico 23 0.10 8 15 3 13.0 0.24 6 26.1

Netherlands 74 �0.05 35 39 5 6.8 0.78 31 41.9

New Zealand 23 0.06 10 14 3 13.0 0.33 14 60.8

Norway 32 0.20 12 20 2 6.3 0.63 13 40.6

Portugal 39 �0.20 19 20 5 12.8 1.19 33 84.6

Spain 51 0.25 17 34 6 11.8 0.73 19 37.3

Sweden 69 0.00 32 37 8 11.6 0.43 25 36.2

Switzerland 102 �0.35 79 23 8 7.8 0.47 41 40.2

Turkey 60 0.14 17 43 6 10.0 0.29 40 66.7

UK 312 0.08 134 178 25 8.0 0.29 139 44.6

US 1156 0.21 385 771 134 11.6 0.41 415 35.9

Total 3788 1746 2043 422 11.1 1507 39.8

Notes: This table summarises information on the exchange rate response coefficients a2
i from estimating Eq. (1) on 3788 firms from 23 countries, and the

number of small firms in the sample. For most countries the data cover the period 1984–2003 inclusive. The exceptions are Finland, Greece, Mexico,
New Zealand, Portugal, Spain and Turkey, whose start dates (see Table 1) are delayed owing to data restrictions. For each country we present the
number of firms in the sample, N, in column 1, the mean a2

i (from Eq. (1)) for each country in column 2, the numbers negative and positive in columns 3
and 4, and the number significant along with the percentage significant in columns 5 and 6. Because our subsequent modelling involves the absolute
value of the firm-level exchange response coefficients, we include the mean of these for each country in column 7. Columns 8 and 9 detail the number
and percentage of small firms – that is, those with a market capitalisation of less than US$150 million as at December 2003 – in each country.
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defining firms as small contrasts with the approach
used by Dominguez and Tesar (2006), who define
size within the country: that is, they classify the
smallest third of firms in each country as small. As
is clear from Table 3, a small firm in Japan, for
example, would be considerably larger than one
in Denmark or Greece. Our approach is a more
consistent cross-country measure of size.

Industry. Many studies have found that industries
are affected differentially by exchange exposure
(e.g., Bodnar & Gentry, 1993; He & Ng, 1998). The
most obvious explanation is that firms in some
industries are more likely to engage in international
transactions than in others. Several studies have
attempted to control for this by examining industry
indexes (Bodnar & Gentry, 1993; Griffin & Stulz,
2001; Jorion, 1991), and the findings are mixed.
Bodnar and Gentry (1993), for example, found that
between 20% and 35% of industry sectors are
significantly exposed, whereas Griffin and Stulz
(2001) found little significant industry-level
exposure. This may be because firms in sectors
with a greater quantity of international tran-
sactions are more likely to hedge, and this was
suggested by Dominguez and Tesar (2001b) as an
explanation for their finding that trade measured at
the industry level has little effect on firm-level
exchange exposure.

A more plausible explanation for varying expo-
sure between industries might be found in different
levels of indirect exchange exposure. Firms in some
industries may be able to pass on to their customers
increased costs or prices resulting from exchange
rate movements, whereas others have less flexibility
to do so. Exporters commonly ‘‘price to market’’ in
response to exchange rate changes, as they prefer to
sacrifice profitability in order to maintain market
share in the face of a domestic currency apprecia-
tion, or to not fully pass through the full reduction
in price in the case of a depreciation. Bodnar et al.
(2002) model this pricing-to-market behaviour,
which they suggest depends in part on the price
elasticity of the firm’s goods in export markets, and
this in turn is determined by the competitiveness of
the particular market or industry and the degree of
substitutability of the goods. The more competitive
the industry and the less differentiated the product,
the greater the exchange exposure. Allayannis and
Ihrig (2001) argue that exchange exposure also
depends on the mark-up charged. In oligopolistic
markets large mark-ups imply that firms have
flexibility in altering prices in response to exchange
rate changes, in which case exchange exposure is
likely to be limited.

Our 12 industry categories are formed on the
basis of two- and three-digit NAICS codes (the
precise details of which are included in the notes to
Table 7). The industries are: chemicals; commodities;
construction and building products; high-technology
manufacturing; low-technology durables manufacturing;
metals manufacturing; non-durables manufacturing;
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2

�� ��q
, with a2

i estimated via Eq. (1)) for each size decile

(n¼3788). Size is market value in US dollars as at 31 December

2003.
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services; textile, clothing and footwear; telecoms, media
and information; utilities; and wholesale, retail and
transportation. In our pooled regression analysis we
control for industry using dummies, and we look
more closely at industry-specific exposure in our
robustness analysis.

Firm-Level Pooled Regressions
We first estimate the following model, which
includes the country-level variables:

ci ¼ f0 þ f1OPENj;i þ f2SHRj;i þ f3CRj;i þ ei ð2Þ

Here, ci ¼
ffiffiffiffiffiffiffiffi
ai

2

�� ��q
, with a2

i estimated via Eq. (1),
and OPENj,i is the log of average trade openness10

for country j in which firm i is listed. SHRj,i and
CRj,i are shareholder rights and creditor rights for
country j in which firm i is listed. We next
introduce the firm-specific control variables: MVi

is the size of firm i measured by market value;
MVDUMi is a dummy variable that takes the value
of 1 for firms with a market value of less than

US$150 million and 0 otherwise; and the 11
industry dummies are INDDUMi

k (k¼1–12):

ci ¼ g0 þ g1OPENj;i þ g2SHRj;i þ g3CRj;i þ g4MVi

þ g5MVDUMi þ
X11

k¼1

gk
6INDDUMk

i
þ mi

ð3Þ

Table 4 summarises the findings for the pooled
cross-section regressions of Eqs. (1) and (3). Open-
ness is positive and highly significant, with the
coefficient falling only slightly from 0.13 to 0.11
when the size variables and industry dummies are
included (Eq.(3)). The coefficients on both share-
holder rights and creditor rights are highly sig-
nificant, and have the expected negative sign.
Market value is negative and significant, confirm-
ing the inverse relation between exchange exposure
and firm size, and the significant positive coeffi-
cient for the size dummy confirms the previously
demonstrated non-linear relation between size and
exposure.

ROBUSTNESS TESTS

Sub-period Analysis
We truncate the data set at the beginning of 1993
(giving 11 years of data, 1993–2003), and divide it
into two sub-periods: 1993–1998 and 1999–2003.
The data for this stage of our analysis comprise a
restricted set of 3336 firms for which the financial
statement data (which we use as additional firm-
level controls) are available.11 Apart from allowing
us to include new control variables, repeating the
analysis on the restricted sample has two important
purposes. First, re-estimating Eq. (1) for each firm,
and then re-estimating the pooled regressions for
each of the periods 1993–2003, 1993–1998 and
1999–2003, provides a robustness test for our full-
period analysis. Second, by comparing our findings
in 1993–1998 with the 1999–2003 period, we can
examine exchange exposure pre- and post-euro for
the Eurozone countries.

Additional firm-level controls: Financial statement
variables. Several studies of exchange rate exposure
have found that it can be explained by such firm-
specific factors as foreign sales (He & Ng, 1998;
Jorion, 1990; Miller & Reuer, 1998) and hedging
activities (Allayannis & Ofek, 2001; Pantzalis et al.,
2001). Because our data set is large, long and multi-
country, in most cases these data are unavailable.12

Table 4 Pooled firm-level regression results

Equation (2) Equation (3)

Constant 0.35 0.74

(0.00) (0.00)

Country-specific variables

Openness 0.13 0.11

(0.00) (0.00)

Shareholder rights �0.03 �0.04

(0.00) (0.00)

Creditor rights �0.05 �0.05

(0.00) (0.00)

Firm-specific variables

Log of market value �0.02

(0.00)

Size dummy (1¼small) 0.04

(0.01)

Industry dummies? No Yes

Adj. R2 0.11 0.17

Notes: This table presents the results for our pooled regression analysis of
Eqs. (2) and (3) on the full data set with n¼3788. The dependent variable

is the exchange exposure of firm i as measured by
ffiffiffiffiffiffiffiffi
ai

2

�� ��q
(with a2

i

estimated via Eq. (1)). The independent variables in Eq. (3) are trade
openness and the governance variables shareholder rights and creditor
rights. Eq. (3) includes the firm-level control variables market value, size
dummy (where 1 represents firms with less than $150 million in market
capitalisation) and industry dummies. In brackets underneath each
coefficient is the associated p-value.
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We instead use three financial statement proxies for
factors that potentially affect the incentives faced
by managers regarding the hedging decision:
leverage, market-to-book and the quick ratio.

A common proxy for the likelihood of a firm
encountering financial distress is leverage. Being a
major ‘‘fixed claim’’ against the cash flows of the firm,
hedging becomes more valuable as leverage rises
(Nance et al., 1993), and potential underinvestment
is more of a problem in highly indebted firms (Froot
et al., 1993; Myers, 1977). He and Ng (1998) show
that firms with higher leverage are more likely to
hedge, and therefore have lower levels of exposure. It
is possible, however, that the relation between
exposure and leverage is not as straightforward as
hedging theory implies. Hunter (2005) suggests that
for high-leverage firms that do not hedge, the
likelihood of financial distress rises, because adverse
exchange rate movements impair their ability to
meet interest payments. We use the long-term debt-
to-assets ratio13 as the measure of leverage.

Froot et al. (1993) predict that firms with
particularly costly external financing, such as those
with considerable growth opportunities or whose
assets are largely intangible (Titman & Wessels,
1988), benefit most from hedging. A common
proxy for growth opportunities is the market-
to-book value of equity,14 and hedging theory
suggests that high market-to-book firms are more
likely to hedge and therefore experience lower
exchange exposure. Nance et al. (1993) suggest that
firms can reduce the likelihood of incurring finan-
cial distress by holding liquid assets. Liquidity can
therefore be seen as a substitute for hedging, and
firms with high levels of short-term liquidity are
likely to be more exposed. We use the quick ratio15

as the measure of short-term firm-level liquidity.

Summary statistics for the restricted data set. These
appear in Panel A of Table 5. The panel details the
number of firms for each country (column 1), the
mean openness figures for the period (column 2),
and the mean debt-to-assets, market-to-book
and quick ratios (columns 3–5). One particular
concern in using the reduced data set is that the
representation of small firms might have decreased
considerably, given that it tends to be more difficult
to obtain financial statement data for smaller firms.
As can be seen in columns 6 and 7, small firms are
well represented in the restricted sample, with their
proportion diminishing only slightly from 40% for
the 1984–2003 period to 36.5% for the 1993–2003
sample.

In columns 8–12 of Panel A in Table 5 we present
summary data on the mean of the absolute
exchange exposure response coefficient |a2

i |, with
a2

i estimated by Eq. (1) as before. We calculate the
change in the average response coefficient from
1993–1998 to 1999–2003 for each country (column
11), and using a Wilcoxon rank sum test we test for
a significant change from the earlier period to the
later, the p-value for which appears in column 12.
In 15 countries the response coefficients change
significantly, and in 12 countries this change is
positive. Further, five of the countries whose firms
become more exposed to exchange rate movements
between 1993–1998 and 1999–2003 – Finland,
Germany, Greece, Italy and Spain – are Eurozone
countries, whose exposure prima facie would be
expected to fall rather than rise after the introduc-
tion of the single currency. France is the only
Eurozone country whose companies became sig-
nificantly less exposed after the advent of the euro.
These findings are in rather stark contrast to
Bartram and Karolyi (2006), who found a reduction
in exposure after the euro’s introduction. This may
be due to a different approach to sample construc-
tion, and because their data end in 2001. Several
non-Eurozone countries’ exposure also increased
significantly – notably Japan, Switzerland, the UK
and the US. This rise in exposure may be explained
by greater openness to trade. Every country’s trade
openness increased (not reported in the table), and
average openness overall rose by 18%, from 63% of
GDP in 1993–1998 to over 76% of GDP in 1999–
2003. Panel B of Table 5 presents the Spearman
rank correlation matrix for our country-level vari-
ables (openness, shareholder rights and creditor
rights), and our firm-level variables (debt-to-assets,
market-to-book, quick ratio and market value).
None of the correlations are sufficiently high to
cause concern regarding multicollinearity.

Cross-sectional analysis. For each of our three sub-
periods we first estimate Eq. (2), which has as
dependent variables openness, shareholder rights
and creditor rights, and we then estimate Eq. (4),
which includes all the firm-level control variables.

ci ¼ l0 þ l1OPENj;i þ l2SHRj;i þ l3CRj;i

þ l4MVi þ l5MVDUMi þ
X11

k¼1

lk
6INDDUMk

i

þ l7DAi þ l8MTBi þ l9QRi þ xi

ð4Þ

Openness, hedging incentives and foreign exchange exposure Elaine Hutson and Simon Stevenson

114

Journal of International Business Studies



Table 5 Summary information for 1993–2003 data set

Financial statement Small firms Mean of the absolute response coefficient

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

N Open DA MTB QR N(s) % 1993–2003 1993–1998 1999–2003 Change p-value

Panel A: Summary statistics

Australia 45 41.75 0.26 1.99 2.12 14 31.1 0.29 0.34 0.42 0.08 0.14

Austria 29 82.16 0.38 1.46 1.10 19 65.5 1.19 1.45 1.33 �0.12 0.32

Belgium 37 154.55 0.23 1.87 2.76 17 45.9 0.54 0.86 0.86 0.00 0.79

Canada 110 77.68 0.31 1.88 2.04 48 43.6 0.57 0.90 0.76 �0.14 0.70

Denmark 66 78.99 0.28 1.85 1.23 42 63.6 0.95 0.97 1.64 0.67 0.00

Finland 30 67.24 0.34 1.83 1.10 5 16.7 0.65 0.59 2.34 1.75 0.00

France 196 49.41 0.28 1.94 1.51 80 40.8 0.79 1.15 0.96 �0.19 0.01

Germany 228 58.20 0.27 3.11 1.37 120 52.6 0.71 0.77 1.12 0.34 0.00

Greece 79 48.91 0.13 3.42 1.83 63 79.7 0.71 0.85 1.38 0.53 0.00

Ireland 11 153.50 0.39 2.62 1.29 2 18.2 0.36 0.65 0.67 0.03 0.82

Italy 92 50.50 0.33 1.63 1.24 40 43.5 0.40 0.44 0.83 0.39 0.00

Japan 718 18.52 0.31 1.88 1.14 159 22.1 0.23 0.31 0.40 0.08 0.00

Mexico 18 52.67 0.35 1.70 1.14 3 16.7 0.19 0.22 0.70 0.48 0.00

Netherlands 72 121.44 0.29 3.04 1.07 29 40.3 0.77 1.23 0.92 �0.31 0.17

New Zealand 23 66.62 0.23 1.98 1.43 13 56.5 0.34 0.84 0.43 �0.41 0.01

Norway 30 74.07 0.39 1.72 1.68 12 40.0 0.58 1.02 0.69 �0.33 0.32

Portugal 27 67.66 0.27 1.26 1.19 22 81.5 0.86 1.29 1.12 �0.17 0.26

Spain 41 52.77 0.29 2.47 0.91 13 31.7 0.38 0.41 1.07 0.66 0.00

Sweden 68 75.22 0.27 1.87 1.10 25 36.8 0.39 0.45 0.82 0.37 0.00

Switzerland 97 76.30 0.34 2.03 1.27 38 39.2 0.71 0.60 1.37 0.77 0.00

Turkey 59 46.50 0.13 2.73 1.22 39 66.1 0.29 0.96 0.30 �0.66 0.00

UK 276 52.90 0.22 2.55 1.05 115 41.7 0.46 0.53 0.80 0.27 0.00

US 984 23.03 0.30 2.85 1.66 301 30.6 0.45 0.58 0.67 0.08 0.00

Full sample 3336 69.20 0.29 2.38 1.41 1219 36.5 0.48 0.62 0.76 0.14

Openness Shareholder rights Creditor rights DA MTB QR MV

Panel B: Spearman correlation matrix

Openness 1.00 �0.33 0.03 �0.24 �0.23 �0.19 �0.44

Shareholder rights 1.00 �0.13 0.12 0.18 0.10 0.23

Creditor rights 1.00 �0.27 �0.28 �0.33 �0.33

DA 1.00 0.08 �0.49 0.23

MTB 1.00 �0.04 0.37

QR 1.00 �0.13

MV 1.00

Notes: This table presents summary data on our restricted data set of 3336 firms for 1993–2003. Panel A shows for each country the number of firms (N), mean openness (open), mean debt-to-
assets, market-to-book and quick ratios (DA, MTB and QR), number (N(s)) and percentage of small firms in the sample (columns 1–7, respectively). Columns 8–10 contain the mean absolute
response coefficient, |a2

i | (with a2
i estimated via Eq. (1)) for each country for sub-periods 1993–2003, 1993–1998 and 1999–2003, respectively. Column 11 presents the change in the absolute value

of the market response coefficient between the 1993–1998 and 1999–2003 sub-periods, and column 12 the p-value for a two-tailed Wilcoxon rank sum test of difference. Panel B presents the
Spearman rank correlations for openness, shareholder rights and creditor rights, and the firm-specific control variables debt-to-assets, market-to-book, quick ratio and market value.
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Here DAi is the average debt-to-assets ratio for
firm i over the period of interest, MTBi is firm i’s
average market-to-book ratio, and QRi is firm i’s
average quick ratio. Because they are skewed to the
right,16 we take the natural log of the control
variables MV, MTB and QR.

The results are in Table 6. Shareholder rights is
significant only for the 1999–2003 period, but
creditor rights is negative and significant across all
sub-periods. Our robust finding on creditor rights is
consistent with the idea that when creditor protec-
tion is strong, implying high bankruptcy costs
borne by shareholders (Smith & Stulz, 1985),
managers as agents of shareholders act to amelio-
rate avoidable risks in order to reduce the like-
lihood of bankruptcy. In contrast, it is clear that a
corporate governance environment offering good
protection for minority shareholders does not have
the risk-reduction benefits associated with incen-
tives to hedge, as predicted by the various share-
holder value theories of hedging. This may be

explained by the fact that the shareholder value
theories assume away agency issues. An alternative
explanation for our weak finding on shareholder
rights – which takes into account agency costs of
debt – is asset substitution (Jensen & Meckling,
1976). Once debt is in place, shareholders face the
incentive to increase the value of equity at debt-
holders’ expense by engaging in higher-risk operat-
ing and investment policies. By reducing risk,
hedging redistributes wealth from shareholders to
bondholders (Smith & Stulz, 1985). Strong share-
holder rights therefore gives rise to conflicting
managerial incentives; managers may act in share-
holders’ interests to create firm value by hedging,
but they may alternatively see that the benefits of
hedging accrue largely to debtholders and so refrain
from hedging. The fact that debtholders under-
stand agency problems such as asset substitution
and underinvestment suggests another (related)
explanation for our strong finding on creditor
rights. A corporate governance environment that

Table 6 Pooled firm-level regression results: sub-period analysis

Sub-periods

1993–2003 1993–1998 1999–2003

Constant 0.07 0.66 0.11 0.62 0.19 0.93

(0.16) (0.00) (0.00) (0.00) (0.00) (0.00)

Country-specific variables

Openness 0.17 0.15 0.19 0.17 0.18 0.16

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Shareholder rights �0.00 0.00 0.00 0.00 �0.01 �0.02

(0.88) (0.91) (0.83) (0.48) (0.02) (0.01)

Creditor rights �0.03 �0.03 �0.05 �0.05 �0.02 �0.02

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Firm-specific variables

Log of market value �0.03 �0.03 �0.04

(0.00) (0.00) (0.00)

Size dummy (1¼small) 0.00 0.04 �0.01

(0.88) (0.04) (0.64)

Debt-to-assets 0.08 0.05 0.03

(0.01) (0.11) (0.32)

Log of market-to-book 0.03 0.03 0.03

(0.00) (0.00) (0.00)

Log of quick ratio 0.01 0.02 0.00

(0.12) (0.10) (0.69)

Industry dummies? No Yes No Yes No Yes

Adj. R2 0.09 0.16 0.09 0.15 0.08 0.14

Notes: This table presents the results for our pooled regression analysis of Eqs. (2) and (4) on the 1993–2003 sub-period data, with n¼3336. The 1993–
2003 period is further divided into two sub-periods: 1993–1998 and 1999–2003. In each case the dependent variable is the exchange exposure of firm

i, as measured by
ffiffiffiffiffiffiffiffi
ai

2

�� ��q
(with a2

i estimated via Eq. (1)). For each period the first column contains the coefficient estimates for Eq. (2), and the second,
Eq. (4). In parentheses underneath each coefficient is the associated p-value.
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favours debtholders may give banks and other
lenders more power when negotiating the terms
and conditions in loan contracts. They may be able
to impose more stringent covenants relating to the
hedging of exchange rate and other risks, or be in a
strong position to demand an equity component
(as an alternative or complement to covenants)
such as warrants or convertibles (Green, 1984), thus
reducing managers’ incentives to expropriate debt-
holder wealth.

Consistent with our full sample results, openness
remains positively signed, strongly significant and
stable across the sub-periods. Firm size as proxied
by market value is consistently significantly nega-
tive, but the size dummy is significant only in the
1993–1998 sub-period. Our findings on the firm-
specific financial variables are mixed. The quick
ratio has the predicted positive sign, consistent
with the possibility that short-term liquidity is a
substitute for hedging, so firms with high quick
ratios are more exposed. It is not, however,
significant at standard levels. The coefficients on
our other two financial variables – debt-to-assets
and market-to-book – do not have the negative sign
predicted by the theories of hedging. The positive
and significant market-to-book variable implies
that firms with substantial opportunities for growth
are more exposed rather than less. Although

debt-to-assets is significant at standard levels only
for the full 1993–2003 period, its positive sign
implies that firms with greater likelihood of
financial distress (as proxied by leverage) are more
exposed to exchange rate movements. The predic-
tion of an inverse relation between leverage and
exposure is predicated on hedging. If firms with
high leverage do not hedge, or only partially hedge,
exposure may vary directly with leverage, because
adverse shocks to exchange rates increase the
likelihood of financial distress owing to high
interest payment commitments (Hunter, 2005).

Industry Analysis
Table 7 presents summary data by industry: market
value (US$ millions) and absolute exposure coeffi-
cients for the full data set (3788 firms; 1984–2003),
and for the restricted data set (3336 firms; 1993–
2003). The largest industry group is low-technology
durables manufacturing and the smallest is metals
manufacturing. It is clear that the industries are
characterised by dissimilar firm sizes. Utilities has
the largest firms, with a median market value of
$1509 million ($1524 million for 1993–2003), and
textiles, clothing and footwear the smallest, with a
median size of $65 million ($67 million). Utilities
has the lowest median absolute exposure coeffi-
cient, and the industries with high exposure

Table 7 Summary industry information

Full period 1984–2003 Sub-period 1993–2003

N Median size (US$m) |a2
i | N Median size (US$m) |a2

i |

Mean Median Mean Median

Chemicals 291 636 0.36 0.21 263 687 0.36 0.25

Commodities 182 195 0.56 0.36 149 358 0.63 0.42

Construction and building products 318 177 0.49 0.31 281 212 0.47 0.33

High-tech manufacturing 429 229 0.46 0.32 388 283 0.52 0.38

Low-tech durables manufacturing 847 237 0.46 0.32 763 261 0.49 0.34

Metals manufacturing 108 239 0.60 0.35 97 241 0.49 0.35

Non-durables manufacturing 261 283 0.41 0.25 237 355 0.40 0.27

Services 525 226 0.59 0.38 417 304 0.62 0.40

Textile, clothing and footwear 165 65 0.46 0.28 140 67 0.51 0.38

Telecoms, media and information 177 493 0.45 0.27 145 721 0.48 0.35

Utilities 152 1509 0.31 0.15 147 1524 0.27 0.17

Wholesale, retail and transportation 333 357 0.41 0.28 309 411 0.41 0.30

3788 3336

Notes: This table summarises size and absolute exposure coefficients, |a2
i |, with a2

i estimated via Eq. (1), divided into 12 industry categories. Data are
provided for the full period (n¼3788) and the 1993–2003 sub-period (n¼3336). The industry categories are based on NAICS codes, as follows:
chemicals, 325 and 326; commodities, 11–21; construction and building products, 23 and 327; high-technology manufacturing, 334–335 and 3364
(aerospace); low-technology durables manufacturing, 321–324, 331–333, 336–339; metals manufacturing, 331; non-durables manufacturing, 311 and
312; services, 52–92; textile, clothing and footwear, 313–316; telecoms, media and information, 51; utilities, 22; wholesale, retail and transportation,
42–49. Firm size is the market value of equity in US dollars at the end of December 2003.
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coefficients are commodities, metals manufacturing
and services. For commodities and metals manufactur-
ing our finding of relatively high exposure is
consistent with Bodnar et al. (2002). Demand for
these undifferentiated products would be sensitive
to changes in price, and the firms in these
industries would have little flexibility to pass
exchange rate changes on to consumers. Services is
a diverse industry category: it includes real estate,
airlines, hotels, other travel and tourism, restau-
rants, and medical and business support services.
Many of these are potentially exposed to the
tourism business, which may explain the high
exposure coefficient.

Following Dominguez and Tesar (2001b), we re-
estimate the pooled regressions of Eq. (4) on an
industry-by-industry basis for the 1993–2003 peri-
od, and the results are summarised in Table 8.
Openness remains robust across industries, being
significant in eight of the 12 industries: chemicals,
construction and building materials, high-technology
manufacturing, low-technology durables manufactur-
ing, metals manufacturing, services, textiles, clothing
and footwear, and wholesale, retail and transportation.
These results have some parallels with those of
Allayannis and Ihrig (2001), who found that four of
their 18 US industry groups are exposed to
exchange exposure on the sales/exports side –
furniture and fixtures, chemicals, stone clay and
concrete (similar to our construction and building
materials) and industrial machines and computers
(similar to our high-technology manufacturing). They
also found that furniture and fixtures and stone clay
and concrete are affected by exchange exposure via
imported inputs. Our findings are consistent with
the view that openness is particularly important in
industries that are internationally competitive,
because firms in these industries experience high
levels of indirect exchange exposure. Williamson
(2001) finds that US auto firms experience this type
of exposure; because they compete against Japanese
imports, car makers in the US are exposed to a
depreciating yen.

The industries for which openness is not signifi-
cant are commodities, non-durables manufacturing,
telecoms, media and information, and utilities. The
finding on commodities may at first appear counter-
intuitive because these firms are highly exposed to
exchange rate movements. However, a reasonable
explanation is that there is a ‘‘world price’’ for most
commodities, and the openness or otherwise of the
country in which the firm is based has little impact
on the extent of its exposure. The other three

industries in which openness is not significant –
non-durables manufacturing, telecoms, media and
information, and utilities – have among the lowest
levels of mean exposure (Table 7).

Consistent with our prior findings on the corpo-
rate governance variables, the creditor rights coeffi-
cients in the industry regressions have the
anticipated negative sign, and most (seven of 12)
are significant, whereas shareholder rights is sig-
nificant at standard levels in only three industries.
Lastly, the firm size variable has the anticipated
negative sign, and it is significant in six industries.
The existence of a size effect in some industries but
not in others implies that exchange exposure is
related to both the industry and the size of the firm.
Given the diverse size characteristics within indus-
tries, and the evidence that small firms are more
exposed than large, researchers conducting studies
of industry-level exchange exposure should be
careful to control for firm size.

SUMMARY AND CONCLUSIONS
In this paper we have investigated the extent of
foreign exchange exposure at the firm level in 23
developed countries in order to address two ques-
tions. First, is country-level openness to trade
associated with exposure to exchange rate move-
ments? We find a strongly significant positive
relation between firm-level exchange exposure
and trade openness. Second, is an environment in
which minority shareholders and creditors are well
protected associated with reduced levels of expo-
sure? Our results show that creditors’ rights (and to
a lesser extent shareholders’ rights) are inversely
related to firm-level exposure, and we suggest that
this is due to strong incentives to hedge in
countries in which creditors are well protected.
The corporate governance environment clearly
plays a critical part in encouraging value-enhancing
risk management activities by firms, and future
research might examine the role of firm-level
governance factors in risk and hedging. Our results
are robust to several firm-specific controls, includ-
ing size, industry, debt-to-assets, market-to-book
value of equity and the quick ratio. They are also
robust to re-estimation over several sub-periods.

Our finding on openness implies that firms in
more open economies are exposed to greater
indirect (or competitive) exposure. Transaction
exposure is well understood and straightforward
to manage, and there is evidence that the more
difficult-to-measure longer-term direct exposure is
actively managed. Measuring indirect exchange
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Table 8 Industry regressions

Chemicals Commodities Construction High-tech

man.

Low-tech

man.

Metals Non-durables

man.

Services TCF Telco,

media

Utilities Wholesale,

retail

N 263 149 281 388 763 97 237 417 140 145 147 309

Constant 0.25 0.63 0.29 0.36 0.73 0.55 0.85 1.58 0.02 1.49 1.35 0.87

(0.42) (0.16) (0.38) (0.19) (0.00) (0.38) (0.01) (0.00) (0.97) (0.00) (0.00) (0.00)

Openness 0.17 0.06 0.22 0.17 0.17 0.19 0.05 0.12 0.25 0.04 0.05 0.09

(0.00) (0.34) (0.00) (0.00) (0.00) (0.00) (0.18) (0.01) (0.00) (0.43) (0.33) (0.00)

Shareholder rights 0.01 0.02 0.02 0.01 0.00 0.07 �0.03 �0.01 0.02 �0.05 �0.08 0.00

(0.43) (0.40) (0.33) (0.50) (0.75) (0.02) (0.08) (0.42) (0.31) (0.02) (0.00) (0.89)

Creditor rights �0.04 �0.06 �0.02 �0.05 �0.03 �0.15 �0.01 �0.04 �0.06 �0.02 �0.13 �0.02

(0.02) (0.06) (0.22) (0.01) (0.02) (0.02) (0.69) (0.02) (0.03) (0.27) (0.00) (0.23)

Log of market value �0.02 0.00 �0.03 �0.02 �0.04 �0.03 �0.02 �0.06 �0.02 �0.04 �0.03 �0.03

(0.11) (0.91) (0.05) (0.04) (0.00) (0.23) (0.14) (0.00) (0.30) (0.00) (0.07) (0.00)

Size dummy

(small¼1)

0.06 0.01 �0.03 0.07 0.00 �0.01 0.04 �0.09 0.02 �0.02 �0.17 �0.01

(0.26) (0.95) (0.55) (0.12) (0.90) (0.94) (0.56) (0.15) (0.80) (0.84) (0.03) (0.80)

Debt-to-assets 0.13 �0.11 0.23 0.16 0.11 0.00 �0.07 �0.01 0.39 0.09 0.02 0.09

(0.23) (0.48) (0.02) (0.11) (0.10) (0.98) (0.54) (0.95) (0.01) (0.55) (0.84) (0.21)

Log of market-to-

book

0.07 �0.08 �0.07 0.08 0.03 �0.07 0.04 0.07 �0.01 0.02 0.00 0.01

(0.02) (0.09) (0.03) (0.00) (0.14) (0.25) (0.18) (0.00) (0.74) (0.60) (0.98) (0.71)

Log of quick ratio 0.09 �0.03 �0.01 0.05 0.00 �0.14 0.04 0.00 0.05 0.06 0.05 �0.01

(0.01) (0.44) (0.77) (0.07) (0.89) (0.04) (0.31) (0.97) (0.28) (0.24) (0.07) (0.81)

Adj. R2 0.19 0.01 0.17 0.15 0.20 0.27 0.09 0.14 0.15 0.16 0.25 0.10

Notes: This table presents the results for the pooled regression analysis (Eq. (4)) by industry, conducted on the 1993–2003 data. In each case the dependent variable is the exchange exposure of

firm i, as measured by
ffiffiffiffiffiffiffiffi
ai

2

�� ��q
with a2

i estimated via Eq. (1). In parentheses underneath each coefficient is the associated p-value.
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rate exposure is more complex, because it requires a
sophisticated understanding of the firm’s interna-
tional competitive environment; and managing
it is complex, requiring a firm-wide, strategic
approach (Adler, 1994; von Ungern-Sternberg and
von Weizsäcker, 1990). This is supported by our
industry analysis, in which we find that the
exposure of firms in industries that are subject to
substantial international competition is signifi-
cantly related to economic openness. As the world
economy becomes more integrated, owing to
increasing levels of cross-border trade and invest-
ment, and as foreign competition rises, firms are
likely to face more exchange rate risk. The lesson
for managers around the world, including those in
industries that have until recently been protected
from international competition, is that the risks to
their business posed by indirect exchange exposure
are real, rising and deserving of focused attention
and strategic management.
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NOTES
1See Calderon et al. (2004) for a recent review.
2The period is shorter than 20 years for a few

countries, owing to data constraints; the data periods
for each country are detailed in Table 1.

3Although Smith and Stulz (1985) and others use
the terms ‘‘bankruptcy’’ and ‘‘bankruptcy costs’’,
it is well established that a firm can bear substantial
costs – financial distress costs – before it formally
declares bankruptcy. These costs can be categorised as
direct and indirect (Haugen & Senbet, 1978). Direct
costs – such as the legal and trustee fees associated
with bankruptcy – are small, particularly relative to
indirect costs such as disruptions to production and
lost sales. Andrade and Kaplan (1998) estimate the
indirect costs of financial distress at up to 23% of firm
value, and most of these are borne prior to bank-
ruptcy. Other potential costs of financial distress
arise via agency conflicts between debtholders and
shareholders. The incentive for shareholders to engage
in asset substitution (Jensen & Meckling, 1976)
and underinvestment (Myers, 1977) can be particu-
larly acute if the likelihood of bankruptcy becomes
significant.

4Berkman et al. (1997) found that firms in New
Zealand are greater users of derivatives than their US
counterparts. Fifty-three per cent of their survey
respondents use derivatives, compared with the 35–
41% found by Bodnar et al. (1995, 1996) for US
firms, and all large New Zealand firms (those with
greater than US$250 market value) use derivatives
compared with 65% of large firms in the US. Batten
et al. (1993) found that 61% of Australian firms
routinely manage transaction exposure. The lower
rates of derivatives usage among US firms may,
however, arise because trade tends to be denominated
in US dollars. US firms with international receipts and
payments denominated in dollars would not be
subject to transaction exposure, but they would bear
indirect exposure effects.

5Our work differs substantially from Allayannis and
Ihrig (2001) and Bodnar et al. (2002) in the following
ways. First, the former look at US industry sectors and
the latter at Japanese industry sectors, whereas we
examine firm-level data from 23 countries. Second,
while Allayannis and Ihrig’s (2001) and Bodnar et al.
(2002) models explicitly include export and import
intensity, these are measured at the industry level. Our
aim is different: we want to examine the extent to
which trade intensity generally (i.e., for the country
overall) affects firm-level exposure. Third, neither of
these studies uses our cross-sectional approach to
examine the factors that affect exchange exposure.

6A less popular approach measures the impact of
exchange rate changes on cash flows or earnings
(Martin & Mauer, 2003; Walsh, 1994).

7This includes Greece, Mexico, Portugal and Turkey,
which according to Bekaert and Harvey (1997, 2000)
deregulated their equity markets before the start date
in our data set: respectively December 1987, May
1989, July 1986 and August 1989.

8This long data period is comparable to the 20-year
period used by Dominguez and Tesar (2001a, b,
2006), whose firm-level data set for eight countries
covered the period 1980–1999.

9Alan Heston, Robert Summers and Bettina Aten,
Penn World Table Version 6.2, Center for International
Comparisons of Production, Income and Prices at the
University of Pennsylvania, September 2006 (http://
pwt.econ.upenn.edu/php_site/pwt62/pwt62_form.
php).

10In all of the cross-section analysis in this paper,
openness is the log of the average trade openness for
the period.

11The start date for the restricted sample – January
1993 – is a compromise between the length (in time)
and the breadth (number of firms) of the data set. The
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further back in time from which we attempted to
collect financial statement variables, the less likely they
were to be available. Further, we removed from the
sample firms with negative book value of equity.

12Most studies of exchange exposure and hedging
use relatively small US data sets. Pantzalis et al.’s
(2001) data, for example, comprise 220 US firms. In
their firm-specific analysis Griffin and Stulz (2001)
include only US firms ‘‘because of data limitations’’
(235). In his cross-country analysis of currency hed-
ging in firms from 34 countries, Lel (2006) gets around
the problem of data availability by examining firms
with ADRs. (Firms issuing level 2 and level 3 ADRs are

required to report to US authorities, using the same
accounting and other standards as US firms.) Lel’s
(2006) data set is about one-tenth the size of ours,
comprising 364 firms.

13Long-term debt and total assets are from Data-
stream (wc03251 and wc03501).

14Market-to-book is Datastream code MTBV.
15The quick ratio is Datastream code wc08101.
16The skewness figures for MV, MTB and QR for the

1993–2003 period are respectively 10.3, 7.7 and 13.1.
DA, with a skewness statistic of 0.5, would not be
expected to be substantially skewed because, by
construction, it falls between 0 and 1.
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