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How Do Large Depreciations Affect Firm
Performance?

KRISTIN J. FORBES*

This paper examines how 12 “major depreciations” between 1997 and 2000
affected different measures of firm performance in a sample of over 13,500 compa-
nies from around the world. Results suggest that in the year after depreciations,
firms have significantly higher growth in market capitalization, but significantly
lower growth in net income (when measured in local currency). Firms with greater
foreign sales exposure have significantly better performance after depreciations,
according to a range of indicators. Firms with higher debt ratios tend to have
lower net income growth, but there is no robust relationship between debt expo-
sure and the other performance variables. Larger firms frequently have worse
performance than smaller firms, although the significance and robustness of this
result fluctuates across specifications. [JEL F1, F2, F3]

In the later half of the 1990’s, a number of countries experienced substantial
currency depreciations. These depreciations include not only the well-known
currency crises where countries abandoned pegged exchange rates, such as in
Thailand and Korea in 1997, but also less well-documented examples where coun-
tries with more flexible exchange rates experienced unusually large depreciations,
such as in Mexico and South Africa in 1998. In some cases, these depreciations
were followed by a surge in production and improvement in economic growth,
while in other cases the depreciations were followed by a decline in output and
severe recession.

“Forbes is an Associate Professor and the Mitsubishi Career Development Chair of International
Management in the Sloan School at the Massachusetts Institute of Technology. She thanks Eduardo
Borensztein and participants at the 2*d Annual IMF Research Conference for helpful comments and
suggestions.
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Table 1. Firm Performance After Recent Depreciations

Median Growth in Year Median Growth in Year
of Depreciation! After Depreciation!

Sales Net Income Sales Net Income
Brazil (1999) -17.6 -56.1 — —
Czech Republic (1998) 18.3 14.5 -16.5 —-18.6
Greece (1998) 20.1 18.3 6.1 28.5
Indonesia (1997) -35.0 -94.2 -19.5 -334
Israel (1998) -2.5 -13.9 11.8 32.8
Malaysia (1997) -9.1 -28.4 -24.9 -74.9
Mexico (1998) 6.2 -36.6 18.5 239
Pakistan (1998) -6.8 -13.3 -3.1 -5.8
Philippines (1997) -19.7 -34.6 -1.1 -32.7
South Africa (1998) -9.1 -15.0 9.8 3.4
South Korea (1997) —42.1 -69.0 34.7 19.3
Thailand (1997) —43.3 -124.2 28.0 914
Average -11.7 -37.7 4.0 —13.5

Notes: Sales and net income measured in U.S. dollars; statistics are median values for all firms
in the given country in the given year; dataset is discussed in detail in Section 1.

IDepreciations defined as a 10 percent or greater increase in a country’s U.S. dollar exchange
rate in any 4-week period. See Table 2 for additional information and exact dates.

Why are some depreciations expansionary and others contractionary? This
paper partially addresses this question by focusing on one specific aspect of
depreciations—how they affect firm performance. Depreciations could affect firm
performance through a number of channels, such as raising the cost of imported
inputs relative to other factors of production, providing exporters with a relative
cost advantage relative to foreign competitors, or generating higher borrowing
costs and a contraction in lending. Although the impact of depreciations on firm
performance is only one component determining how depreciations affect aggre-
gate economic growth, it can be an important and significant determinant of why
some depreciations are expansionary and others are contractionary. Moreover, the
firm-level impact of depreciations has not been well examined in previous work,
and the basic stylized facts have not yet been documented.

Table 1 shows the diverse impact that 12 recent depreciations have had on firm
sales growth and net income growth.! There is a remarkable difference in firm
performance across different countries, even during the same crisis periods. For
example, during the Asian crisis and corresponding depreciations in 1997, the
median growth rates in sales and net income for South Korean firms were —42
percent and —69 percent, respectively, while the comparable growth rates for
Malaysian firms were —9 percent and —28 percent. In 1998, however, the relative
performance of firms in Malaysia and Korea reversed. Firms in Korea quickly recov-
ered from the crisis and appeared to benefit from the depreciations, with median

IExact definitions and the dataset are discussed in more detail in Section I.
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growth in sales and net income of +35 percent and +19 percent, respectively. The
performance of Malaysian firms continued to deteriorate, with median growth in
sales and net income of —25 percent and —75 percent. Moreover, the experiences of
firms in the Czech Republic, Greece, and Mexico suggest that firms do not neces-
sarily exhibit negative performance after depreciations. For example, median sales
growth for firms in all three countries was positive after their depreciations in 1998.

This paper attempts to better understand these patterns by examining how recent
depreciations affected different measures of firm performance. More specifically,
the paper uses a sample of over 13,500 firms from 42 countries to examine the
impact of 12 “major depreciations” between 1997 and 2000. It evaluates firm perfor-
mance based on the immediate impact of depreciations on sales and net income, as
well as the expected longer-term impact as measured by changes in market capital-
ization and asset value. The paper also analyzes how individual firm characteristics,
such as output type, foreign sales exposure, production structure, debt outstanding,
size, and profitability determine the impact of depreciations on performance.

Results suggest that in the year after depreciations, firms have significantly
higher growth in market capitalization (when measured in local currency or U.S.
dollars), but significantly lower growth in net income (when measured in local
currency). Firms with greater foreign sales exposure have significantly better
performance, according to a range of performance variables. Firms with higher
debt ratios tend to have lower net income growth after depreciations, but there is
no robust relationship between debt levels and the other performance variables.
Larger firms often have worse performance than smaller firms, although the
significance and robustness of this result fluctuates across specifications. There
appears to be no consistent relationship between a firm’s profitability or
capital/asset ratio and the impact of depreciations on firm performance.

This paper is related to four diverse branches of literature: the impact of deval-
uations on exports; the effect of financial crises on macroeconomic variables; the
importance of exchange-rate exposure to stock returns; and the extent of pass-
through from currency movements to goods’ prices. Each of these literatures is so
extensive that this paper does not attempt to summarize the relevant papers, but
Forbes (2002b) provides a short overview and list of related references. Moreover,
despite the range of topics and frameworks in these four branches of literature,
none of this work explicitly addresses the key question explored in this paper: how
do depreciations affect firm performance? The first two branches of literature
focus on macroeconomic relationships and country-level evidence. The last two
branches use firm-level models and data, but only consider how exchange-rate
movements affect stock returns or product prices.

There is one paper, however, that does not fall into any of the four categories
discussed above and that is closely related to this paper. Forbes (2002a) examines
how a series of major devaluations affected commodity firms in the “crisis”
country as well as competitors in the rest of the world. It focuses on one particular
aspect of devaluations—how they affect the relative cost of labor and capital and,
therefore, influence firm production levels, profitability, investment decisions, and
stock returns. The paper develops these ideas in a small, open-economy model and
then performs a series of empirical tests using information for about 1,100 firms
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in 10 commodity industries. The empirical tests support the model’s main predic-
tion that immediately after devaluations, firms in the crisis country have higher
growth rates for output and operating profits than competitors in other countries.
Results also support the prediction that the effect of devaluations on capital invest-
ment and stock returns (and therefore expected long-run output and profits) is
determined by capital/labor ratios and changes in the cost of capital.

This paper builds on the framework in Forbes (2002a) in several ways. First,
instead of focusing solely on commodity firms, it examines the impact of deprecia-
tions on a much larger set of companies from a range of industries. Second, this paper
considers a wider range of effects of depreciations on firm performance. Instead of
focusing mainly on how capital/labor ratios determine the impact of depreciations, it
also considers the importance of output characteristics, foreign sales exposure, debt
outstanding, firm size, and profitability. Finally, instead of focusing solely on “deval-
uation events” (when countries suddenly abandon rigid exchange rate regimes), this
paper also considers “depreciation events” (when countries with more flexible
exchange rate regimes experienced unusually rapid losses in their currency’s value).

I. Depreciation Events and Dataset

The following analysis defines “depreciation events” as any 4-week period when
a country’s U.S. dollar exchange rate depreciated by 10 percent or more.2 In order
to correspond to the firm-level dataset, the period considered is January 1, 1997
through December 31, 1999. Also, it only includes countries with information for
at least 50 firms during this period. Table 2 lists the resulting 12 depreciation
events in chronological order, as well as the months when the depreciations
occurred. This list of depreciation events includes the well-known currency crises,
such as the series of devaluations in Asia in the later half of 1997 and the Brazilian
devaluation in early 1999. It also includes a series of depreciations that were not
standard currency crises, but involved the adjustment of more flexible exchange
rate regimes (such as Mexico and Israel in 1998).3

The firm-level dataset is compiled from the Worldscope March 2001 CD-
ROM published by Primark. This Worldscope database contains balance sheet,
income statement, cash flow, and general company information for firms from 51
countries, representing about 90 percent of global market capitalization (according
to their literature).4 The dataset includes historical information on firms that

2The exchange-rate data is from Datastream. After a depreciation event, the next year is excluded so
that there can be, at most, one depreciation event within any 12-month period.

3Some well-known currency crises (such as the devaluations in Russia in 1998 and Ecuador in 1999)
are not included since there is insufficient firm-level data for these countries.

4There are several limitations with this data. First, since Worldscope only reports information that is
publicly available, virtually all of the sample consists of publicly traded companies. Most private and
government-owned companies are not included. Second, although Worldscope attempts to correct for
major differences in cross-country accounting standards, significant differences may still exist for certain
variables. The analysis below addresses this problem by using a range of statistics to test each hypothesis
and by examining the impact of country-specific effects on the results. Third, there are a number of
extreme and unrealistic outliers that undoubtedly represent reporting errors. The analysis below addresses
this problem by performing an extensive set of sensitivity tests that includes removing outliers.
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Table 2. Depreciation Events

Depreciation Date

Thailand July 1997
Philippines July 1997
Indonesia August 1997, January 1999
Malaysia September 1997
South Korea November 1997
Czech Republic February 1998
Greece March 1998
South Africa June 1998
Mexico August 1998
Pakistan August 1998
Israel October 1998
Brazil January 1999

Notes: “Depreciation event” defined as a 10 percent or greater increase in a country’s exchange
rate versus the U.S. dollar in any 4-week period between January 1, 1997 and December 31, 1999;
after a depreciation event, the next year is excluded so that there can be, at most, one depreciation
event within any 12-month period; countries with information for less than 50 firms (such as Russia)
are excluded; the exchange-rate data is from Datastream.

became inactive due to a merger, bankruptcy, or any other reason. For this anal-
ysis, I include companies that were active for at least 1 year during the period from
1997 through 2000, and only include countries that have information for at least
50 firms during this period. I also exclude all financial firms (SIC codes 60-69),
since the analysis of how depreciations affect sales, net income, and assets is not
directly relevant. The Worldscope database is augmented with macroeconomic
statistics from the International Monetary Fund’s International Financial
Statistics CD-ROM (from March 2001).

The resulting firm-level dataset includes information for over 13,500 firms in
42 countries. Table 3 shows the distribution of firms by country, as well as median
sales (in U.S. dollars). The appendix lists the statistics for each firm used in the
following analysis and includes detailed information on how each variable is
defined and/or calculated.

This dataset includes the 12 countries that experienced depreciation events (as
listed in Table 2), as well as 30 countries that did not experience substantial depre-
ciations between 1997 and 2000. The full sample of firms is necessary to compare
the performance of firms in depreciating countries versus firms in the rest of the
world, as well as to control for any global industry and/or time trends.> As shown
at the bottom of Table 3, firms in depreciating countries comprise about 20 percent
of the sample and tend to have smaller sales. This partially reflects the fact that
firms in emerging markets, which have a higher incidence of major depreciations,

SKamin (1988) shows the importance of controlling for the performance of a “comparison group” to
adjust for global industry trends when measuring the impact of devaluations.
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Region

Table 3. Firm Sample Information

Country

Countries with Depreciation Events

Brazil
Czech Republic
Greece
Indonesia
Israel
Malaysia
Mexico
Pakistan
Philippines
South Africa
South Korea
Thailand

Countries without Depreciation Events

Americas

Asia

Europe

Argentina
Canada

Chile

United States?

Australia

China, People’s Republic of
Hong Kong, SAR

India

Japan

New Zealand

Singapore

Taiwan

Austria
Belgium
Denmark
Finland
France
Germany
Hungary
Treland
Italy
Netherlands
Norway
Poland
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom

Countries with Depreciations
Countries without Depreciations

Total Sample

# Firms

303
58
179
127
44
332
127
82
70
460
570
202

51
613
71
411

285
110
302
323
3,160
55
204
218

94
125
169
138
783
820

39

71
191
226
181

53

81
142
285
182

71

1,640

2,554
11,100
13,654

Median Sales!

167.5
160.5
49.7
73.7
215.6
60.0
286.8
28.0
60.3
49.9
131.9
58.6

258.4
158.1
159.7
4,700.2

191.4

88.3
145.9

81.6
286.9
157.2
105.2
225.6

151.1
153.8
117.9
144.4
80.6
122.0
89.2
113.0
259.3
292.2
84.7
87.5
68.6
271.6
117.3
283.2
118.6
87.6

86.6
182.2
157.9

ITotal sales measured in millions of U.S. dollars in 2000 (or the closest year available).

2The Worldscope 2001 CD-ROM only includes information for S&P500 countries for the United States.
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tend to be smaller than in wealthier countries. This also captures the fact that
depreciations in the local currency/U.S. dollar exchange rate will, by definition,
reduce the dollar value of firm statistics. Finally, this trend could also indicate that
after depreciations, firms tend to decrease investment (thereby reducing potential
output) and/or have lower sales. The empirical analysis in the next section
formally tests this hypothesis.

Il. General Analysis:
The Impact of Depreciations on Firm Performance

This section uses the dataset described in Section I to compare firm performance
in countries with depreciation events to countries without depreciation events.
More specifically, it examines the impact of depreciations on the growth of firm
sales, net income, market capitalization, and asset value. These results provide the
basis for the more detailed analysis in Section III, which examines how different
firm characteristics affect how depreciations impact firm performance.

The central model for the analysis is:

Performance; . .., = 0y + B1Depreciation,. ;1 + PrDepreciation,. , (D)
+ BsDepreciation.., | + ByInflation ., + PsPeriod, + & ;4 .,

where i is each firm, k is each industry, ¢ is each country, and ¢ is each period
(denominated in years). Performance is a measure of firm performance (discussed
in more detail below). Any time-invariant, industry-specific effects on firm perfor-
mance are captured by oy, which is calculated based on 2-digit SIC codes.®
Depreciation is a dummy variable equal to 1 if the country ¢ where firm i is
located experienced a depreciation event (as defined in Table 2) in the given
period. More specifically, Depreciation, .| is equal to 1 if country ¢ had a deval-
uation in the following year (¢+1); Depreciation,.,is equal to 1 if country ¢ had a
devaluation in the current year (¢); and Depreciation.;_; is equal to 1 if country ¢
had a devaluation in the previous year (¢—1). Inflation.; measures the rate of infla-
tion in country c¢ in period z. Period, is a vector of period dummy variables for
1997 through 2000 (with 1996 as the excluded year) and is included to control for
any annual global shocks to firm performance.

Firm performance (Performance) is measured by changes in four variables:
sales, net income, market capitalization, and assets.” Although a single measure of
performance would be more straightforward to interpret, each of the four measures
is useful in order to capture different aspects of depreciations. For example, an
exporter could respond to the relative cost advantage provided by a depreciation
by keeping local currency prices constant and lowering foreign currency prices,

6The sensitivity analysis tests for the impact of including firm or country effects instead of industry
effects. The base analysis focuses on industry-specific effects, however, since recent empirical analysis
has shown that during this period, sectoral shocks have been large and significant, and even more impor-
tant than global and country-specific shocks (Brooks and Del Negro, 2002).

TThe firm performance variables are calculated as changes using the equation: (x,— x;_1)/x;_1.
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hoping to generate an increase in sales volume. On the other hand, another firm
could respond by keeping foreign currency prices constant and raising local
currency prices, so that export sales remained fairly constant but net income
increased.® Therefore, the impact of the depreciation on firm performance could
be reflected mainly by an increase in sales or an increase in income (or some
combination of the two), and it is necessary to examine changes in both measures
to fully capture the impact of depreciations on firm performance.

Moreover, while changes in sales and net income should capture the short-run
impact of depreciations on firm performance, changes in market capitalization and
asset value are more likely to capture the longer-term impact. Changes in market
capitalization should reflect changes in the discounted value of expected future
profits, so that an increase in a firm’s market capitalization after depreciations
should reflect expected improvements in the firm’s longer-term performance. This
measure could be particularly important for firms that respond to depreciations
with additional investment (such as planting crops or digging mines) that may not
increase sales or income for several years. One problem with using market capi-
talization as a measure of long-term performance, however, is that it assumes
markets efficiently reflect new information from the depreciation. This assumption
may not be fully satisfied, especially during crises or in less liquid emerging
markets. Therefore, changes in firm asset value can provide additional information
on the expected longer-term impact of depreciations on firm performance. Firms
that are expected to benefit from depreciations in the long run are more likely to
increase assets (such as purchasing additional machines or even additional plants).
Therefore, all four measures of firm performance are useful in capturing slightly
different aspects of how depreciations affect firms in the short and long run.

Finally, it is useful to compare how depreciations affect both local currency
statistics as well as U.S. dollar statistics, since exchange rate movements could
have different effects on pricing, and therefore various performance measures, for
different types of goods. For example, if a firm produces a non-traded good using
only domestic inputs, and holding everything else constant, a depreciation would
have no direct effect on the local currency values of sales, net income, market
capitalization, and assets, while the depreciation would cause an immediate
decrease in the U.S. dollar values of the same performance measures. In other
words, sales volume and the local currency value of sales would remain constant,
while the U.S. dollar value of sales would decrease. On the other hand, if a firm
produces an export good (such as oil) that is traditionally priced in U.S. dollars,
the same depreciation (again holding everything else constant) would have no
direct effect on the U.S. dollar value of sales (and possibly the other performance
measures), while it would cause an immediate increase in the local currency value
of sales (and possibly the other performance measures). For most goods, depreci-
ations will have an intermediate effect between these two extreme cases, so it is
necessary to consider how depreciations affect both local currency and U.S. dollar
measures of performance.

8See Clarida (1997) for an empirical analysis of how U.S. firms balanced these two possible
responses to exchange rate movements in the 1980s.
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Table 4 reports random-effects estimates of equation (1) for the four perfor-
mance measures in local currency and U.S. dollars. The top section of the table
reports coefficient estimates, and the lower section reports x2 test statistics for the
joint significance of the period dummy variables and the industry random effects.

These estimates suggest several key results. First, in the year before a major
depreciation, there is no significant difference between firms in depreciating
countries and non-depreciating countries for any of the 8 measures of firm
performance. Second, when performance is measured in local currency, firms in
depreciating countries tend to have slightly worse performance during the year
of the depreciation than firms in non-depreciating countries, but this difference
is usually insignificant. More specifically, the estimated coefficient on
Depreciation, is negative when performance is measured by growth in local
currency sales, market capitalization, or assets, but is only significant at the 10
percent level for the first variable, and as discussed below, small changes in
model specification often render this coefficient insignificant. Moreover, the
magnitude of the estimated coefficients is fairly small. For example, the —0.10 in
column 1 indicates that firm sales growth (measured in local currency) during the
year of a depreciation was only 10 percent lower in depreciating countries than
in non-depreciating countries.

Third, and in contrast to the above results, firms in depreciating countries
appear to have substantially worse performance during the year of the deprecia-
tion when performance is measured in U.S. dollars. The coefficient on
Depreciation, is negative and highly significant for all four U.S. dollar measures
of performance. This difference with the results when performance is measured
in local currency terms, however, undoubtedly reflects the fact that even if real
performance remained constant, the exchange-rate adjustment would generate
negative growth in U.S. dollar terms. For example, the —0.27 coefficient on
Depreciation, in column 5 suggests that firms in depreciating countries experi-
enced sales growth 27 percent less than firms in non-depreciating countries. If
the U.S. dollar exchange rate had remained constant, this could reflect a 27
percent decline in sales volume. On the other hand, this could also reflect
constant sales volume, constant local currency output prices, and a 27 percent
depreciation in the U.S. dollar exchange rate. Moreover, in the 12-month period
after the initial depreciation event, the average currency movement for the 12
countries in Table 2 was a 32 percent depreciation. Although currency move-
ments cannot be directly mapped into changes in U.S. dollar performance
measures, these estimates suggest that the apparent negative impact of deprecia-
tions on U.S. dollar measures could largely reflect nominal movements and not
fundamental changes in real performance.

A fourth result from Table 4 is that in the year after depreciation events, the
impact on firm performance is mixed. Firms in depreciating countries have signif-
icantly lower net income growth when measured in local currency. Firms may
also have lower asset growth when measured in local currency, although the rele-
vant coefficient is only significant at the 10 percent level (and as discussed below
this result is not robust). On the other hand, firms in depreciating countries have
significantly higher growth in market capitalization, whether measured in local

222



HOW DO LARGE DEPRECIATIONS AFFECT FIRM PERFORMANCE?

'$109JJ0 wopuel Ansnpul Ay} Jo 2ouedIuSIs Jurof ayy 10 159} Jordnnuwr uerSueiSe] ueSed pue yosnalg Y3 JoJ onsnes 153} (1) X ¢
‘s9[qerrea Aurunp porrad o) Jo soueoyrugis jurol o) Jo 159)- Ue 10J o0sneIs 159 (G) X
"T0A9] Juadiad G oY) I JUBOYTUTIS ST 4, PUB [9AJ] JUDId ()] oY} J& JUBDYIUSTIS ST 4
tsasaypuared ur s1o11o prepuels xipuadde oy) pue ¢ 9[qe], Ul PIQLIdSIP BIEP SANSNPUL DIS NSIP-g U0 PIseq S1091J9 ANsnpul WOPULI SIPN[OUT UOISSAITAT :SAJON

L0TEE IST'0E ¥T6°€E LVT'EE §ezLT S8I°IT 29508 STELT N
swx P 6P FE wxC PCCE #*%E1C #xE9PST sx [ '8L8°8T s [ PP9T #xC 61 %6 [8F'T ¢S1o2ffiy Lusnpup
%[ T8 xx [ 'ESH &1 #x0°CI #x0°CI #x6 ST sxp [ [ #x8°E[ | Soruun( porad

:Jo 2ouroyTUSIS 10J SONSNEIS 159, X

(100°0) (200°0) (900°0) (200°0) (200°0) (900°0) (910°0) (200°0)
700°0~- #5000 €000 100°0— #7000 010°0- 120°0 #£900°0 fuonvpfuy
(S¥0°0) (650°0) (981°0) (050°0) (#50°0) (LLO'0) (8540)) (SS0°0)
¥€0°0- #x079°0 LTT0 €00 +160°0— #5750 #LE€9°0~ 2100~ Iluonmoasdacy
(S¥0°0) (650°0) (981°0) (6¥0°0) (#50°0) (8L0°0) (602°0) ($50°0)
#xP1T0— #%961°0— #6101~ #£69C 0~ 6200~ 6900~ 810°0 +101°0- fuoyvoadag
(TLO'0) (960°0) (L6T0) (6L0°0) (S80°0) O11°0) (80€°0) (980°0)
180°0— 1200 we0- 1¥0°0 ¥91°0— €00~ L9E 0~ 8200~ uoypioaidaq
(8) 03] ) (©) ) (©) (@) (n
NENN v uonezipeyde) QuIooU] 19N Sores NN ve uonezipeyde) QuIooU] 19N so[es
1N IRIA JOIRIA
san[eA JIe[od ‘SN Ur Ymolin San[eA AJUaLIND) [BO0] UI Y)MOID)

2oUDWIOMSd Wil{ Uo suolbioaida( Jo jopduwl) :sjnsay uolsselbay ‘7 8|goL

223



Kristin J. Forbes

currency or U.S. dollars. If changes in market capitalization are interpreted as
changes in the discounted value of future expected profits, this could suggest that
depreciations improve firms’ expected longer-term profitability. Moreover, the
magnitude of the coefficient estimates suggests that this effect could be econom-
ically important. For example, the estimates in column 3 suggest that in the year
after depreciations, market capitalization increased by 53 percent more for firms
in depreciating countries than in non-depreciating countries.

The final noteworthy result from Table 4 is the significance of the coefficients
other than the depreciation dummies. The magnitude and significance of the infla-
tion coefficients fluctuate across specifications. On the other hand, the period
dummy variables are jointly highly significant (in 7 of the 8 specifications) and the
industry effects are jointly highly significant in each of the 8 specifications. These
results suggest that period- and industry-specific shocks are important determi-
nants of firm performance.

Next, I estimate a number of variations to the model specified in equation (1)
in order to test for the sensitivity of these results to model specification and
outliers. First, I estimate the model substituting firm effects (o.;) for the industry
effects (o). Second, I estimate the model substituting country effects (o) instead
of the industry effects. Third, I estimate the original model with industry effects,
except use fixed effects instead of random effects to focus on changes in firm
performance within each industry. Fourth, I estimate the model after removing the
10 outliers for each of the performance measures. Fifth and finally, I remove each
country from the sample and reestimate the base model.

Although the coefficient estimates fluctuate in each of these variations, the
central results do not change.? In each of these sensitivity tests, the only coeffi-
cients on the depreciation variables that are consistently positive and significant
are when performance is measured by growth in market capitalization (measured
in either currency) in the year after depreciations. The only coefficients that are
consistently negative and significant are those when performance is measured by
net income growth (in local currency) in the year after depreciations, and those for
each of the four U.S. dollar performance measures in the year of depreciations.
The significance of the other coefficients fluctuates based on model specification
and sample selection. (For example, when performance is measured by asset
growth in local currency, the coefficient on Depreciation,_; is insignificant at the
10 percent level in over 1/3 of the tests.)

To conclude, this analysis has documented several consistent patterns of how
depreciations tend to affect average firm performance. In the year after deprecia-
tions, firms in the depreciating country tend to have significantly higher growth in
market capitalization. On the other hand, firms in depreciating countries tend to
have significantly lower growth in net income (when measured in local currency).
Firms in depreciating countries also tend to display worse performance during the
year of the depreciation when performance is measured in U.S. dollars, but this
could largely reflect changes in relative currency values and not significant
changes in actual performance.

9Results are not reported since they are so similar to the base results in Table 4.
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lll. The Impact of Depreciations on Performance
in Different Types of Firms

The general patterns reported in the last section on how depreciations affect
average firm performance may mask important differences across individual
companies. For example, depreciations may significantly improve the perfor-
mance of exporters, but negatively impact the performance of firms using a high
share of imported inputs. These different effects could counteract each other when
calculating the average impact of depreciations on firms in general. Therefore, this
section examines which firm characteristics determine the impact of depreciations
on firm performance. More specifically, it considers whether output characteris-
tics, foreign sales exposure, production structure, debt ratios, size, and/or prof-
itability determine the impact of depreciations on different types of firms.

The empirical specification is an extension of the framework used for the more
general tests in Section II. More specifically, the estimating equation is the same
as equation (1), plus the relevant test variables (i.e., firm characteristics) interacted
with dummy variables indicating whether there was a depreciation in the current
year or previous year:

Performance; i .., = Oy + B1Depreciation, 1 + BoDepreciation,. , + BsDepreciation, ;_
+ Balnflation,., + PsPeriod , + B¢ Depreciation,., * Test; ,_ 2)
+ ByDepreciation, ;| * Test; ;1 + & g1

All variables are defined as in equation (1) except Test;,;, which is a vector of
characteristics for firm i from the previous period. Test; | is lagged in order to avoid
capturing any impact of the depreciation on the relevant firm characteristic. These
interactive terms are included to test which firm characteristics determine how
depreciations impact firm performance. For example, if one variable in Test; is a
measure of firm size (such as total assets), then the relevant coefficient estimates in
B and B7 would capture any additional impact of depreciations on larger firms.

There are a number of firm characteristics that could determine how depreci-
ations affect firm performance and which should therefore be included in Test;.
The base analysis focuses on 6 different variables:

1. Output Characteristics. Theoretical models suggest that one important factor
determining the impact of depreciations is whether a firm produces non-traded goods
that only compete with other domestic producers, or traded goods that compete with
foreign producers (either in domestic markets through competition with imports
and/or in foreign markets through competition as exports). Depreciations should
reduce the cost of production for goods in the depreciating country relative to iden-
tical goods produced in non-depreciating countries. This should give a relative cost
advantage to firms that produce traded goods, but no relative cost advantage to non-
traded goods. As a result, depreciations should improve the performance of firms that
produce traded goods relative to firms that produce non-traded goods. !0

10For a model and detailed discussion of these effects, see Agénor and Montiel (1996). Also see Ghei
and Pritchett (1999) for a discussion of factors that could reduce any positive impact of depreciations on
traded goods, especially in developing countries.

225



Kristin J. Forbes

2. Foreign Exposure. Closely related to the impact of depreciations on traded
versus non-traded goods is whether firms had foreign sales before the deprecia-
tion. Firms with export experience are better positioned to benefit from the rela-
tive cost advantage of depreciations. Granted, firms that do not have foreign sales
exposure before depreciations could begin operating abroad after depreciations,
but developing international operations can involve substantial time lags.
Therefore, firms with foreign sales would be expected to exhibit better perfor-
mance directly after depreciations than firms without foreign exposure.

3. Production Structure. As discussed in the section on traded and non-traded
goods, simple models suggest that depreciations can lower the relative cost of
production for firms in the depreciating country relative to firms in non-depreci-
ating countries. This reduction in relative production costs will be proportional to
the share of domestic inputs (such as labor) in production. If production involves
a higher share of imported inputs, then depreciations will have less impact on rela-
tive production costs.!! In most emerging markets a large fraction of capital is
imported, so that capital/labor ratios can be used as rough proxies for the share of
imported inputs to domestic inputs in production. Therefore, firms with lower
capital/labor ratios are expected to have relatively better performance after depre-
ciations than firms with higher capital/labor ratios.

4. Debt Ratios. One feature of recent large depreciations, and especially
currency crises, is that they are often accompanied by a contraction in lending
and/or increase in interest rates. In some cases, the contraction in lending is a
market response to the capital outflows that generated the currency depreciation.
In other cases, the increase in interest rates is a policy response by the central bank
in order to reduce capital outflows and strengthen the currency’s value. Raising
interest rates could also be required as part of an IMF program. At the firm level,
depreciations can reduce collateral values and therefore raise a company’s cost of
borrowing.!2 In each of these cases, the contraction in lending and/or higher
interest rates after depreciations would disproportionately affect firms with higher
outstanding debt burdens, as well as those more reliant on borrowing to finance
working capital. Moreover, since many companies borrow in foreign currency,
depreciations would have balance-sheet effects and increase the relative burden of
repaying existing foreign-currency debt.!3 For all of these reasons, depreciations
would be expected to have a more negative impact on the performance of firms
with higher outstanding debt ratios.

5. Size. There are a number of channels by which firm size could interact with
depreciations to affect firm performance. First, larger firms are more likely to have
access to financing during lending contractions, which, as discussed above, have
frequently occurred during recent large depreciations. Improved access to
financing could occur through informal or formal networks (such as the Korean
chaebol), through government pressure on lending institutions, and/or through

11See Forbes (2002a) for a model and detailed discussion of these effects.

12See Caballero and Krishnamurthy (2000).

13See Céspedes, Chang, and Velasco (2000). Unfortunately, the Worldscope database does not have
sufficient information on foreign-currency borrowing to test this channel directly.
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direct bailouts for firms judged “too big to fail.” Second, and possibly counter-
acting this effect, although larger firms were more likely to benefit from special
networks or privileges before depreciations, fiscal pressures (or even stricter moni-
toring as part of an IMF program) may make it more difficult to benefit from these
traditional networks after depreciations. Third, larger firms are more likely to have
borrowed in foreign currency and therefore experience negative balance-sheet
effects from depreciations. Fourth, and possibly counteracting this effect, larger
firms are more likely to have hedged against currency risk. For all of these reasons,
larger firms could exhibit better or worse performance than smaller firms after
depreciations, but it is difficult to predict which of these effects dominates a priori.

6. Profitability. The relationship between firm profitability and the impact of
depreciations on firm performance is also difficult to predict a priori. More prof-
itable firms tend to be operated by more capable managers, who could be better
able to adjust production to benefit from depreciations. Closely related, if depre-
ciations are followed by an output contraction, then more profitable firms may be
better able to withstand the contraction in demand, while less profitable firms are
more likely to go bankrupt. Possibly counteracting this effect, however, more prof-
itable firms may be operating closer to full capacity and therefore have fewer
excess resources to reallocate and adjust to the depreciation. As a result, it is diffi-
cult to predict whether depreciations will have a positive or negative effect on
firms that were more profitable before the depreciation.

There are obviously a number of firm characteristics other than the six discussed
above that could determine how depreciations affect firm performance. For example,
the extent of hedging against currency risk or the proportion of debt denominated in
foreign currency could be critical. Unfortunately, the firm-level data for these addi-
tional tests is not available. The tests for this analysis were chosen based on a combi-
nation of theoretical motivation, anecdotal evidence, and data availability.

To test for the impact of these six firm characteristics on performance after
depreciations, it is necessary to augment the dataset described in Section 1. To test
for the importance of traded versus non-traded goods, I classify each firm as
producing either traded or non-traded goods based on the 2-digit SIC code of their
primary output. This classification is then used to create a traded dummy variable
that takes a value of 1 if the firm’s main output is a traded good.!* Foreign expo-
sure is measured by the ratio of foreign sales to total sales. Capital/labor ratios are
measured by the ratio of total assets (in U.S. dollars) to employees. Outstanding
debt is measured by the ratio of total debt to equity. Firm size is measured by total
assets, and firm profitability is measured by the return on assets. The appendix
provides detailed definitions and summary statistics for each of these variables.
The sensitivity analysis at the end of this section shows that using different defi-
nitions has minimal impact on the central results.

Table 5 reports regression results based on random effects estimates of equation
(2) with the six variables discussed above included in Test;, When 7est; is measured
by the traded dummy, the signs on the coefficient estimates fluctuate and are only

14 A table listing the specific classifications into traded or non-traded goods for each 2-digit SIC code
is included in the working paper version (Forbes, 2002b).
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significant when performance is measured by net income growth. Moreover, the
significant coefficient estimates are negative, the opposite of the simple model
predictions discussed above.!> When Test; is measured by foreign sales exposure,
however, the results are more consistent across performance measures and agree
with the theoretical predictions. The coefficient estimates on these interaction terms
are positive in 14 of the 16 cases, and are often highly significant. Moreover, the
magnitude of the coefficient estimates suggests that this effect is economically
important. Holding everything else constant, if a firm increased its foreign sales (as
a ratio to total sales) by 10 percent, it would be predicted to experience growth rates
4 percent higher in sales, 130 percent higher in income, and 3 percent higher in
assets (all measured in local currency) in the year of a major depreciation.

The coefficient estimates when 7est; is measured by capital/labor ratios or debt
ratios provide a less consistent picture. The signs of the coefficient estimates for both
sets of results are fairly evenly split between positive and negative, and the few coef-
ficient estimates that are significant provide mixed support for the theoretical predic-
tions. For example, in the year after depreciations, firms with higher capital/labor
ratios have significantly lower growth in U.S. dollar assets (as predicted), but signif-
icantly higher growth in local currency sales (the opposite of the predictions). Firms
with higher debt ratios tend to have significantly higher asset growth in the year of
depreciations (the opposite of the predictions), but significantly lower income growth
in the year after depreciations (as predicted). Therefore, this set of results suggests
that there is little strong and consistent relationship between firms’ capital/labor
ratios or debt exposure and the impact of depreciations on firm performance.

When Test; is measured by firm size, all 8 coefficient estimates are negative
for the year of the depreciation, suggesting that larger firms had worse perfor-
mance in this period. Only 3 of these coefficients are significant at the 10 percent
level, however, and some of this negative effect of firm size is reversed in the year
after depreciations. Sales growth measured in local currency, however, is signifi-
cantly lower for larger firms in the year after depreciations. For the final set of
coefficient estimates, when 7est; is measured by profitability, there is no clear
pattern. More profitable firms have significantly higher growth in local currency
sales in the year after depreciations, but this is the only coefficient of the 16 related
to the profitability interaction terms that is significant at the 5 percent level.
Moreover, the signs of the coefficient estimates are fairly evenly split between
positive and negative. Therefore, although larger firms have slightly worse perfor-
mance than smaller firms after depreciations, profitability appears to have little
impact on how depreciations affect performance.

To analyze the robustness of these central results to changes in variable defini-
tion, model specification, and sample selection, I estimate a number of sensitivity
tests. First, I redefine several different variables: measure foreign exposure using the
ratio of foreign assets to total assets or foreign income to total income (instead of
foreign sales to total sales); measure debt outstanding using total debt to assets or
short-term debt to equity (instead of total debt to equity); measure size using total
market capitalization or total income in U.S. dollars (instead of total assets); or

15This counterintuitive result is analyzed in more detail in the sensitivity tests below.
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measure profitability using return on equity or return on invested capital (instead of
return on assets). Second, to examine the impact of model specification, I reestimate
the model substituting firm effects (o;) or country effects (o) for the industry
effects (o) in equation (2), or using fixed effects instead of random effects. Then I
drop one variable at a time, excluding the inflation and period dummy variables as
well as the interactive terms. Third and finally, I test for any impact of outliers by
removing the 10 extreme values for each of the variables in Test;.

Coefficient estimates fluctuate throughout this series of sensitivity tests, but
the key findings discussed above are robust. Firms with greater foreign sales expo-
sure tend to have significantly better performance after depreciations (according
to most of the performance variables measured in either currency).!¢ Firms with
higher debt ratios tend to have lower growth in net income (in either currency), but
there is no consistent relationship between debt exposure and the other perfor-
mance variables. Larger firms tend to have worse performance than smaller firms,
although the significance of this result fluctuates across performance measures.
There appears to be no consistent relationship between a firm’s profitability or
capital/asset ratio and the impact of depreciations on firm performance. Finally,
firms producing traded goods tend to have significantly lower net income growth
after depreciations than firms producing non-traded goods, although this result
does not apply for the other performance measures.

In an attempt to better understand this last result, which does not support the
simple model predictions discussed above, I perform two additional tests. I
decompose traded goods into commodities and differentiated goods in order to see
if trends in either group are driving the coefficient estimates.!” Negative shocks to
commodity prices that are not captured by the industry effects could be important,
especially since commodities are a major export for many of the depreciating
countries. Then I reestimate equation (2), replacing the traded dummy variable
with dummy variables for commodities and differentiated goods (with non-traded
goods continuing to be the excluded variable).

Results are reported in Table 6. The table only reports coefficient estimates for
the depreciation variables and commodity and differentiated good interaction
terms, since the coefficient estimates for the remaining variables in Test; are virtu-
ally identical to those reported in Table 5. The results suggest that the negative
impact of depreciations on income growth for traded-goods firms occurs in differ-
entiated-goods firms instead of commodity firms. Therefore, the robust finding of
a negative impact of depreciations on income growth for traded-goods firms does
not appear to be caused by movements in commodity prices.

16The one exception to this otherwise robust result is when foreign sales exposure is measured as the
ratio of foreign assets to total assets or the ratio of foreign income to total income (instead of using the
ratio of foreign sales to total sales). In both of these cases, data availability is much more limited, and the
new foreign exposure variable is not consistently positive and significant.

17Commodities are defined as goods that are fairly homogenous across countries, so that prices are
set in global markets. Differentiated goods, on the other hand, are defined as goods that are more hetero-
geneous across producers, so that firms have greater power in setting prices. Table 5 in the working paper
version (Forbes, 2002b) reports the classification of traded goods as commodities or differentiated goods
based on 2-digit SIC codes.
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There are three possible explanations (at least) for why depreciations appear
to have a significant negative impact on income growth for firms producing
differentiated goods relative to firms producing other output. First, since many
countries in the sample produce similar products and experienced depreciations
around the same time, this may have eroded the relative cost advantage tradi-
tionally provided to traded goods by depreciations. Duttagupta and Spilimbergo
(2000) provide evidence that these “competitive depreciations” were important
factors explaining why the depreciations during the Asian crisis only had a
minimal impact on export revenues in many Asian countries. Second, the
demand for differentiated traded goods tends to be more income elastic than the
demand for non-traded goods and commodities. As a result, if depreciations
cause a contraction in income, which occurred in many countries in the sample,
this could generate a greater reduction in demand for differentiated goods rela-
tive to other products.

A final possible explanation is that the positive effect of depreciations on
traded goods predicted by the models is captured in the significant positive coef-
ficients on the foreign exposure variables. More specifically, the models predict
two main channels by which the relative cost advantage provided to traded goods
improves their performance relative to non-traded goods. First, depreciations
lower production costs relative to those of competing imports in the domestic
market. This effect could be minimal, however, if exporters in other countries
respond by lowering prices, and this “pricing to market” is more likely to occur in
differentiated goods. Second, depreciations should lower production costs relative
to those of competitors in international markets, leading to an increase in export
revenues. Previous empirical work has shown that the second effect tends to be
more important than the first, but this second effect could already be captured in
the regressions by the coefficients on the foreign exposure variables.!8

To test for this effect, I reestimate the base specification in equation (2), but
exclude the foreign exposure variables. Coefficient estimates for the relevant
variables are reported in Table 7. The coefficient on Traded, becomes insignifi-
cant when performance is measured by net income growth (in either currency),
although the coefficient on Traded,,; becomes negative and significant at the 10
percent level when performance is measured as net income growth in local
currency. Moreover, the coefficients on Traded, and Traded,,; become negative
and borderline significant for other performance measures. Therefore, these
results suggest that some of the estimated impact of depreciations on traded
goods compared to non-traded goods may be captured by the foreign exposure
variables in the base specification. When the foreign exposure variables are
removed, however, traded goods still do not exhibit superior performance to non-
traded goods, as predicted by the models, so other factors (such as “competitive
devaluations” or income elasticities of demand) may also be important.

18For example, Kamin (1988) finds that most of the impact of devaluations on the trade balance
occurs through the expansion of exports rather than the contraction of imports. Ghei and Pritchett (1999)
survey the empirical literature and do not find strong evidence of a response of imports to exchange-rate
movements in developing countries.
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IV. Conclusions

This paper documents several stylized facts of how recent depreciations affected
different measures of firm performance. It uses a sample of over 13,500 firms from
42 countries to examine the impact of 12 “major depreciations” between 1997 and
2000. It evaluates firm performance based on the immediate impact of deprecia-
tions on sales and net income, as well as the expected longer-term impact as
measured by changes in market capitalization and asset value.

The first part of the analysis focused on how depreciations affect firms on
average. It finds that in the year after depreciations, firms have significantly
higher growth in market capitalization, suggesting that depreciations increase
the present value of firms’ expected future profits. On the other hand, firms have
significantly lower growth in net income (measured in local currency),
suggesting that even if firms benefit from depreciations in the long run, the
immediate impact on performance may be negative. Firms also tend to display
worse performance after depreciations when performance is measured in U.S.
dollars, but this could largely reflect changes in relative currency values and not
significant changes in real performance.

The second part of the analysis attempted to identify which firm character-
istics determined the impact of depreciations on individual firm performance.
The strongest and most robust result is that firms with greater foreign sales
exposure have significantly better performance after depreciations (according to
most of the performance variables, whether measured in local currency or U.S.
dollars). Firms with higher debt ratios tend to have lower growth in net income,
and larger firms often have worse performance than smaller firms, although the
significance of these results fluctuates across performance measures and model
specification. There is no consistent relationship between a firm’s profitability
or capital/asset ratio and the impact of depreciations on performance. Finally,
firms producing traded goods tend to have significantly lower income growth
than firms producing non-traded goods, but this result is sensitive to the inclu-
sion of the foreign exposure variables and does not apply for the other perfor-
mance measures.

Although there are a number of factors other than firm characteristics that
determine how depreciations affect a country’s macroeconomy, these empirical
patterns provide some suggestive evidence of why depreciations can have such
varied effects in different countries. The one group of firms that consistently has
superior performance after depreciations, whether measured by improvements in
sales, net income, market capitalization, or asset value, was firms with greater
foreign sales exposure. Therefore, relatively open economies with substantial
export experience are more likely to benefit from depreciations, while relatively
closed economies with limited export capacity are more likely to experience an
economic contraction.

The empirical results, however, did not find evidence of a robust relationship
between several other firm characteristics, such as capital/labor ratios, and the
impact of depreciations on firm performance. Some of these estimated relation-
ships may be insignificant because it is not only the firm characteristic that
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determines the impact of depreciations, but rather the interaction between the
firm characteristic and macroeconomic variables (such as inflation, interest
rates, government spending, or changes in the composition of aggregate
income). For example, a model developed in Forbes (2002a) suggests that for
commodity firms, it is not just capital/labor ratios that determine how deprecia-
tions affect sales growth, but the interaction between capital/labor ratios and
changes in the cost of capital.

Therefore, one promising area for future research is to combine the firm-
level evidence on the impact of depreciations in this paper with the more tradi-
tional macro-level research in previous work. This could involve aggregating the
firm-level effects documented in this paper in order to assess their overall impact
at the country level. This could also involve evaluating whether a country’s firm
and industry characteristics or its macroeconomic characteristics are relatively
more important determinants of how depreciations affect aggregate growth.
Finally, this research could also investigate how firm-level factors interact with
macroeconomic variables to determine why some depreciations are expan-
sionary and others are contractionary.

236



HOW DO LARGE DEPRECIATIONS AFFECT FIRM PERFORMANCE?

APPENDIX

Variable Definitions, Sources, and Summary Statistics

Standard
Variable Definition and Source Mean  Deviation
Assets (Total) The sum of total current assets, long-term receivables, investment 3.88 25.98
in unconsolidated subsidiaries, other investments, net property,
plant and equipment, and other assets. Reported in billions
of U.S. dollars. Source: Worldscope.
Capital/Labor The ratio of total assets (expressed in millions of U.S. dollars 1.14 9.57
Ratio and defined above) to total employees. Source: calculated based
on Worldscope information.
Foreign Assets The ratio of assets abroad to total assets (defined above). 0.24 0.22
Source: Worldscope.
Foreign Income  The ratio of income generated abroad to total net income 0.28 0.33
(defined below). Source: Worldscope.
Foreign Sales The ratio of sales abroad to net sales (defined below). 0.34 0.28
Source: Worldscope.
Inflation Annual percent change in consumer prices for the same annual 3.11 6.82
period as the corresponding firm data. Source: International
Financial Statistics, line 64..XZF.
Market Product of shares outstanding and market price at fiscal year end. 1.67 10.85
Capitalization Includes all types of shares. Reported in billions of U.S. dollars.
Source: Worldscope.
Net Income Income after all operating and non-operating income, expenses, 0.05 0.38
reserves, income taxes, minority interest, and extraordinary items.
Represents income before preferred dividends. Reported in
billions of U.S. dollars. Source: Worldscope.
Return on (Net income before preferred dividends + ((interest expense on 0.03 0.30
Assets debt — interest capitalized) * (1 — Tax Rate))) / Last year’s total assets.
Source: Worldscope.
Return on (Net income before preferred dividends — preferred dividend 0.03 0.66
Equity requirements) / Last year’s common equity. Source: Worldscope.
Return on (Net income before preferred dividends + ((Interest expense on 0.06 0.39
Invested Capital ~ debt — interest capitalized) * (1 — Tax Rate))) / (Last year’s total
capital + last year’s short-term debt and current portion of
long-term debt). Source: Worldscope.
Sales (Net) Gross sales and other operating revenue less discounts, returns, 1.27 5.55
and allowances. Reported in billions of U.S. dollars.
Source: Worldscope.
Short-Term Ratio of local currency value of short-term debt to equity. 0.96 3.56
Debt to Equity Short-term debt is any debt payable within 1 year (including
current portion of long-term debt). Equity is common shareholder’s
investment in a company, including common stock value, retained
earnings, capital surplus, capital stock premium, cumulative gain
or loss of foreign currency translations, discretionary reserves, and
negative goodwill. Source: calculated based on Worldscope.
Total Debt to Ratio of local currency value of total debt to total assets. Total debt 0.36 0.30
Assets is the sum of short-term debt (defined above) plus long-term debt
(which is any interest bearing financial obligations, excluding short-
term debt and net of premium or discount). Assets defined above.
Source: calculated based on Worldscope.
Total Debt to Ratio of local currency value of total debt to equity. Both terms 2.04 548
Equity defined above. Source: calculated based on Worldscope.
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