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Impact of exchange rate movements on exports:
An analysis of Indian non-financial sector firms

Abstract

We explore the real effective exchange rate (REER) effects on the share of exports of In-
dian non-financial sector firms for the period 2000 to 2010. Our empirical analysis reveals
that, on average, there has been a strong and significant negative impact from currency ap-
preciation and currency volatility on market shares of India’s exporting firms. Labor costs
are found to amplify the exchange- rate effects on trade. Further, there is evidence that the
Indian firms considered here respond asymmetrically to exchange rates. A REER change
effect, for example, is more likely to arise from a negative appreciation effect than a depre-
ciation effect. Indian firms with smaller export shares tend to respond more strongly to
both REER change and volatility than those with larger export shares. Services exporters
are impacted more strongly by exchange rate fluctuations than firms exporting goods. The

findings on asymmetric responses, in particular, have important policy implications.
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1 Introduction

The share of global trade in total world output has almost tripled since the World War 1. In
the last quarter century, the global economy witnessed not just a rapid expansion in inter-
national trade but also the growing prominence of dynamic emerging economies on the
global trade landscape. Emerging markets have steadily become important trading centers
thanks to the growing role of global supply chains and high-technology exports.

Despite steady growth in global trade, however, there are recurring concerns about
the impact of exchange-rate movements on trade in general and on a country’s export and
import activities. The collapse of the Bretton Woods system in the early 1970s triggered a
wave of debate on whether exchange-rate variability hampered global trade. The discus-
sion of exchange-rate effects on trade was rekindled more recently by the 1997 Asian fi-
nancial crisis and the 2008 global financial crisis.

The overall trade activity of a country is an aggregation of decisions of individual
firms. Hence, understanding the effects of exchange-rate changes on the trade balance calls
for an analysis of how exchange-rate fluctuations affect the decisions of individual firms.
Such analysis provides insights into heterogeneous responses across firms to exchange-rate
movements and the related policy implications of central bank efforts to manage and stabi-
lize foreign-exchange fluctuations.

India provides an interesting case study in how exchange-rate fluctuations impact
exports. During the 1960s and 1970s, India was one of the world’s least open economies.
Indeed, India’s exchange rate was more or less fixed until 1991, when the country em-
braced a reform agenda and implemented a host of liberalization measures that primarily
targeted the foreign-exchange market and tradable sectors. India adopted a more market-
oriented exchange rate regime in the first half of 1990s. Since deregulation, the rupee’s ex-
change-rate has mostly been in a managed floating regime under which the Reserve Bank
of India intervenes from time to time to stabilize the nominal exchange rate.*

The current study focuses on India’s exports. Compared with other firms, export-
ing firms are usually associated with higher levels of productivity and profitability. More-
over, a strong export sector might generate spillovers to other sectors that promote overall

economic growth. India has witnessed strong economic performance coupled with a strong

! The Reserve Bank of India appears to have adopted an asymmetric intervention policy designed to restrain
currency appreciation while allowing reasonable amounts of depreciation (Sen Gupta and Sengupta, 2013).
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export sector in the past decade or so. Thus, it quite conceivable that policies that promote
exports are conducive to economic growth.

The annual growth rate of India’s exports of goods and services increased from
16% in 1999-2000 to around 33% in 2010—2011. The contribution of exports to GDP went
up from 6% in 1990 to 12% in 2000 and 23% in 2010. Simultaneously, India’s overall
share of total world trade (which includes trade in both goods and services) increased from
0.5% in 1990 to about 1.4% in 2010. As a result, India moved up seven places between
1999 and 2009, securing a ranking of the world’s 14" largest trading center.

During the period 2000—2010, growth in exports of commercial services (an aver-
age of 23% p.a.) outstripped merchandise exports (18% p.a.). It is striking that the high ex-
port growth occurred despite appreciation of about 1.4% in India’s real effective exchange
rate (REER) over the period.

India’s REER has mostly appreciated since 1994. Anecdotal evidence suggests
that up to 1993, the relationship of REER to total exports followed the textbook prescrip-
tion: i.e. exchange- rate depreciation positively affected exports. Since 1993, the trend has
defied traditional expectations. However, as pointed out by Veeramani (2008), the fact that
Indian exports grew rapidly after 2000 despite REER appreciation does not necessarily im-
ply that REER appreciation had no adverse impact on exports. The growth rate of exports
might have been higher without REER appreciation.

Against this background, we ask how fluctuations in the exchange rate have af-
fected decisions of Indian exporting firms and consider whether the data suggests a weak-
ening of the link between REER and exports. Owing to data restrictions, we focus on ex-
port behavior in the decade of the 2000s.

A few studies, notably Veeramani (2008) and Srinivasan and Wallack (2003),
consider the impact of exchange-rate changes on overall exports in the Indian context.
However, no study to date has used micro-evidence to explore the issue. Accordingly, our
objective in this paper is to use detailed firm-level data from a sample of Indian non-
financial sector firms to investigate empirically the exchange-rate effect on the exporting
behavior of firms, controlling for other possible determinants. Beside exchange-rate
changes, we investigate the implication of exchange-rate volatility for trade. The trade ef-
fect of exchange rate volatility has been an intensely debated issue since the breakdown of

the Bretton Woods system. Interestingly, neither the theoretical nor the empirical studies
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offer any firm conclusions on the effect of exchange-rate volatility on international trade
flows (C6té, 2004; Cheung, 2005).

Numerous studies in the empirical trade literature explore the aggregate relation-
ships between the exchange rate and international trade at the country level. However,
studies using aggregate data are subject to problems such as aggregation bias (Dekle et al.,
2007), simultaneity (Adolfson, 2001), and measurement error in constructing aggregate
indices. There is relatively little empirical work on the responses of exports at the level of
firms or individual producers. Exceptions include Fitzgerald and Haller (2010), Berman,
Martin and Meyer (2009), Greenaway, Kneller, and Zhang (2007), Campa (2004), Bernard
and Jensen (20044, b), Bugamelli and Infante (2003), and Forbes (2002).

Most empirical studies using micro-evidence consider developed countries. The
micro-data evidence on the impact of exchange-rate movements on the decisions of indi-
vidual producers to export is ambiguous. All these studies find quantitatively small effects
of exchange- rate movements on entry and exit, as well as changes in exports, due to the
fact that exchange-rate movements come mainly from existing exporters adjusting their
production (intensive margin) rather than new entrants (extensive margin).

Our study focuses on exchange-rate movements and exports for a large panel of
Indian firms. Arguably, it is the first extensive firm-level study on India’s firm exporting
behavior. Thus, this paper contributes to the growing literature on the responses of individ-
ual firms to exchange-rate variation and on trade behavior in developing countries. The use
of a rich firm-level data set enables us to exploit heterogeneity across firms in a large de-
veloping economy and alleviate biases such as those arising from aggregation. Given the
reported weak extensive margin effect, we investigate mainly the intensive margin effect.’

The questions we are primarily interested in are:

o What is the impact of exchange-rate depreciation (appreciation) on exports
of Indian manufacturing firms?

o Does the textbook prediction that exchange-rate depreciation (appreciation)
boosts (deters) exports hold for Indian firms or is there no significant asso-
ciation?

o What are the firm-specific features that influence their export responses to
exchange rate changes?

o What are the macro features of the economy as a whole that impact firm-
level export responses to exchange-rate movements?

2 Qur future research agenda includes analyses of the extensive margin and the impact of exchange-rate
changes on the entry and exit of Indian firms to and from the export market.
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To anticipate results, our baseline empirical analysis reveals that, for our generic exports
equation that uses exchange-rate and income as explanatory variables, a one percentage
point increase in the appreciation of the REER causes a 6.3% reduction in the change of
the share of exports in total sales of Indian firms. In the presence of certain control vari-
ables, however, this exchange-rate effect can exceed 10%. The result is largely in line with
other relevant studies, including Virmani (1991), Joshi and Little (1994), Srinivasan
(1998), Srinivasan and Wallack (2003) and Veermani (2007, 2008) that use aggregate data
to demonstrate the negative REER appreciation effect on India’s aggregate merchandise
exports. Our empirical findings in general are also suggestive of a negative volatility effect
on the export shares of firms. A one standard deviation decline in REER volatility on aver-
age increases an Indian firm’s export share by as much as 13%. Both results are in line
with the predictions of standard theory.

In addition to the baseline formulation, we consider alternative specifications to
evaluate the exchange-rate effects. Notable findings include:

o For Indian firms, firm-specific accounting information does not seem to af-
fect the exchange-rate and trade interaction.

o Both real and nominal wage increases have a negative effect on exports.

o Appreciation is associated with a stronger exchange-rate change and a
stronger volatility effect on trade than depreciation.

o Exchange-rate effects are different for firms with large and small export
shares.

o Exchange-rate changes have a stronger impact on services exports than
merchandise exports.

o A negative exchange-rate change effect is found for most of our additional
analyses.

In the next section, we describe the data set used for our analysis. The baseline regression
is reported in section 3. The analyses based on alternative specifications are reported in

sections 4 to 6. Some concluding remarks are offered in section 7.
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2 Data

Our firm-level data are drawn from the Prowess database of the Center for Monitoring In-
dian Economy (CMIE). The database provides annual information on publicly traded non-
financial firms (both consolidated and stand-alone). Here, we focus on exporting firms be-

tween 2000 and 2010, the period for which data is available.

Table 1 Number of exporting firms, 2000-2010

Year 2000 2001 2002 2003 2004 2005
Total exporting firms 3214 3251 3698 3348 4105 4154
Year 2006 2007 2008 2009 2010

Total exporting firms 4167 4225 4289 4068 3702

Tables 1 to 3 present some descriptive statistics of our firm-level data. These are only for
firms with positive exports, i.e. firms that exported at least once during the sample period.
The number of firms in each of the sample years, after dropping out outliers, is listed in
Table 1.3 The size of our firm-sample grows monotonically from 3,214 firms in 2000 to
4,289 firms in 2008. Following the 2008 global finance crisis, it drops to 4,068 and then to
3,702 in 2010. Approximately 18% of the firms are present for all eleven years in our ob-
servation period, close to 13% firms are present in the sample for at least 8 years, 56% are
observed for at least 3 years and only 8% make one-year appearances.

Some summary statistics for the firm-specific and macro variables are given in
Tables 2 and 3. Table 2 covers the entire sample period and the firm-specific summary sta-
tistics are based on the full firm-sample. Table 3, for comparison purposes, shows the

summary statistics for three selected years: 2000, 2005, and 2010.

% Extensive checks were conducted in preparing the sample. We drop all firm/year observations if the ac-
counting data are not self-consistent. In particular, we drop observations if firm-level accounting variables do
not accord with sign conventions (e.g. if sales, total assets, or exports are negative, if exports exceed 100% of
sales, if foreign currency borrowing exceeds total liabilities). Firms with zero sales are also excluded.
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Table 2 Descriptive statistics of some important variables: full sample

Variables (%) Mean Std. Dev. Min Max
Exports/sales 28.03 31.91 0 100.99
Exports/sales (goods) 25.07 29.60 0 100.99
Exports/sales (services) 26.19 35.51 0 100.98
Firm size (log of total assets) 6.64 1.83 0 14.86
Capacity utilization 110.27 75.74 0 599.37
Collateral (net fixed assets/total assets) 32.30 20.84 0 100
Foreign liability/total liability 1.66 6.08 0 99.46
REER 93.35 3.44 89.52 100
REER change 1.35 4.88 -5.45 11.71
REER volatility 1.90 0.69 1.22 3.54
Nominal wage index 219.04 127.46 87.40 418.1
Real per capita GDP growth rate 5.54 2.37 2.23 8.22
World exports/world GDP 26.30 2.03 24.02 29.57

The average firm in our sample exports around 28% of its sales. This percentage goes up
from 26% to almost 29% between 2000 and 2005, then declines to 27% in 2010. Exports
of goods and services display different patterns. While share of exports of goods in total
sales does not exhibit much fluctuation across years and hovers around an average of 25%,
services exports increase from 25% to 31% between 2000 and 2005 and remain there
through 2010. Across all firms, the exports/sales ratio appears quite variable and has a
standard deviation of around 32%. Further, the exports/sales ratio has a larger degree of
dispersion for exports of services than for exports of goods. The variability allows us to
discriminate between different behavioral patterns across firms.

10
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Table 3 Descriptive statistics for select variables in 2000, 2005, and 2010

Variables (%0) Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
2000 2005 2010

Exports/sales 26.18 31.27 28.89 32.31 27.04 31.22

Exports/sales (goods) 25.92 50.13 26.15 35.72 23.99 28.77

Exports/sales (services) 25.59 53.83 31.29 55.66 30.54 73.35

Firm size (log of total 6.32 1.63 6.45 1.81 7.29 1.93

assets)

Capacity utilization 103.81 72.56 114.38 75.43 106.88 72.44

(sales/total assets)

Collateral (net fixed 36.28 21.41 31.52 20.41 29.60 20.16

assets/total assets)

Foreign liability/total 0.73 4.35 2.15 6.80 1.75 5.64

liability

REER 91.34 0 94.10 0 100.001 0

REER change 4.53 0 3.40 0 11.71 0

REER volatility 1.91 0 1.74 0 2.19 0

Nominal wage index 103.76 0 100 0 418.1 0

Real per capita GDP 2.23 0 7.65 0 8.04 0

growth

World exports/world GDP el : 26.71 0 21.97 :

Other firm-level characteristics such as capacity utilization and share of foreign-currency
borrowing seem to follow the pattern of exports/sales ratio, i.e. the 2005 values are higher
than 2000 and 2010 values. Average firm size tends to increase over time, while collateral
appears to decline over time.

Our main explanatory variable, REER, exhibits steady appreciation from 91 to
100 between 2000 and 2010, and registers an appreciation of nearly 12% in 2010.* Com-
pared with data for 2000 and 2005, both REER volatility and wages registered large values

* Several studies use destination-specific bilateral real or nominal exchange-rates. Unfortunately, destination-
specific information is not available for Indian firms. Given our data structure and limitations, aggregate
REER and NEER were the only options available. We also lacked data on export volumes, and hence had to
work with exports/sales ratio based on data values. In section 6, as a part of our robustness checks, we con-
sider WPI- and CPI- based real exports data.

11
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in 2010. Despite the commonly perceived adverse effect of the global financial crisis on
trade volume, the world exports/GDP ratio in 2010 is slightly higher than the levels in
2000 and 2005. Details on the macroeconomic variables used in the analysis are provided

in the Data Appendix.

3 Baseline regression

Our baseline specification for studying exchange-rate effects is given by:
AX, = B, + BAREER + B,(REER_vol), + B,AI + yu, + ¢m, +¢, (1)

where X, represents firm-level export shares defined as the exports to sales ratio of firm i
at time t; AREER,is the change in real effective exchange rate (REER) with an increase
indicating rupee appreciation; Al; is change in the level of foreign income (measured by
trade-share-weighted average of incomes of India’s top five trading partners) that repre-
sents the general growth in overseas markets; and (REER_vol), is the volatility of real ef-
fective exchange rate measured using standard deviation of monthly REER indices of the
year. Both contemporaneous AREER, and (REER_vol), are used as it is unlikely that a
firm’s exporting behavior will have an effect on either REER change or REER volatility.”
Thus, Equation (1) assesses the average responses in changes in the export shares of firms
to exchange-rate change and variability. The exchange-rate variables and income variable
are the explanatory factors in a canonical exports demand equation.

A crucial problem for firm-level studies is the classical omitted variable problem
caused by unobserved firm characteristics. One solution is to control for as many firm-
level variables as possible. Here, however, there is an obvious limitation imposed by the
data set. Thus, a fixed-effects variable, z, is included to capture a firm’s specific attributes
that are (approximately) time-invariant and have implications for exporting behavior.
These attributes may include managerial characteristics, foreign experience, and product

> In fact, the inclusion of the lagged REER change and lagged REER volatility in the canonical regression
does not change the significant negative exchange rate results. These results are available upon request.

12
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quality.® In the next section, we introduce an augmented specification that incorporates
time-varying firm-specific explanatory variables.

The term 7, is an annual time effect reflecting temporal variations in export
shares that are common to all firms in the sample. These year fixed effects control for
common national-level or macro shocks such as changes in the business cycle, trade liber-
alization across all firms, general technology advances, as well as global business cycle

effects. Finally, &, is the regression error term.

Table 4 Baseline regression | with change in exports/sales as dependent variable
Variables | I i v \Y
—0.063*** —0.062%** —0.063*** —0.071%**
REER change (0.017) (0.017) (0.017) (0.019)
REER volatility —0.379%** —0.375%** —0.455%** -0.303*
(0.119) (0.119) (0.120) (0.174)
I* change 0.027*** 0.033***
(0.009) (0.010)
Year dummies no no no no yes
Firm fixed effects yes yes yes yes yes
Observations 33132 33132 33132 33132 33132

Note: Robust Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1, Constant is not reported. The
table presents results of estimating Equation (1). I* is the level of foreign income (proxied by trade-share-
weighted average of incomes of India’s principal trading partners) that represents growth in overseas mar-
kets.

The results from estimating Equation (1) are reported in Table 4. For the sake of brevity,
the time and fixed effects variables (7, and £, ) included in the regression are not reported.
Columns | and Il present the individual effects of REER change and volatility on firms’
export shares. The joint effects appear in Column I11.

Controlling for fixed effects, both exchange-rate movements and volatility have a

statistically significant negative impact on export shares. More precisely, a one percentage

¢ We incorporated sector specific or industry dummy variables to capture characteristics that are specific to a
firm’s main sector. The results were found to be robust to the presence of these dummy variables. They are
not reported here for the sake of brevity, but are available on request.

13
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point appreciation of the REER reduces the average firm’s export share by 6.3%. A one
standard-deviation rise in REER volatility (or 0.69 as in Table 2) dampens exports by as
much as 26% (0.69*0.379).

The significant exchange-rate effect accords with result predicted by standard
economic theory, i.e. a higher price level hurts exports. The effect also echoes Srinivasan
and Wallack (2003) and VVeeramani (2008), who report a negative relationship between the
real exchange rate and merchandise aggregate exports in India.” This negative volatility
effect lends support to the reasoning that a high level of uncertainty represented by a high
level of volatility has an adverse effect on trade.® The results in Column 111 suggest the
overlap between the two exchange-rate effects on exports is rather limited. The two coeffi-
cient estimates under Column Il are quite comparable to their corresponding estimates in
Columns I and 11.

The marginal effect of foreign income on export shares appears in Columns 1V
and V. The positive and significant income effect is in line with standard textbook predic-
tions and is consistent with Srinivasan and Wallack (2003), Bugamelli and Infante (2003)
and Veeramani (2008). It maybe noted here that when the specification includes the time
effect variables, the REER effect is strengthened (e.g. from 6.3% to 7.1%).

In summary, the exchange-rate effects based on India’s firm-level data are largely
in line with standard trade theory. These results are also consistent with the findings of
similar studies on the topic that are based on micro-data from developed economies such as
Berman, Martin, and Meyer (2009), Bernard and Jensen (2004b), Campa (2004), Fitzger-
ald and Haller (2010), Forbes (2002), and Greenaway, Kneller, and Zhang (2007).

’ Negative exchange-rate effects based on firm-level data for developed countries are reported e.g. in
Greenaway, Kneller, and Zhang (2007), Forbes (2002), and Bernard and Jensen (2004b).

® See Clark (1973), Baron (1976), Hooper and Kohlhagen (1978) among some of the earlier evidence of the
negative impact of exchange rate volatility on trade and Céte (1994) for an extensive literature review on this
effect.

14
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4 Firm-specific effects

To control for effects of firm-specific variables, we consider the regression specification:
AX; = & + BAREER, + B,(REER_vol), + BAl + Y, 4 + 244+ pn+&, )

where Y, , is a vector of observable characteristics of firm i at time t-1, that could affect a

firm’s export decision. The time-varying firm-level explanatory variables are all lagged by
one year to avoid any simultaneity effect. We also include firm-specific variables in their
first differences. The results are qualitatively similar, and hence are not reported here for
the sake of brevity.

The firm-specific variables included are:

o firm size measured by the log of total assets (this is often interpreted as a
proxy for firm success or ability to cope with financial constraints);

o firm efficiency in capital utilization measured as the ratio of sales to total
assets, (i.e. more efficient firms are likely to handle unfavorable exchange-
rate movements better);

o a firm’s ability to borrow externally captured by a measure of collateral (e.g.
ratio of net fixed assets to total assets); and

o a firm’s foreign-currency borrowing measured by the ratio of secured and
unsecured foreign-currency borrowing to total liabilities.

While currency depreciation increases the local currency burden of foreign currency debt
thereby adversely affecting a firm’s balance sheet, exporters have a natural hedge against
currency depreciation by virtue of their export revenues denominated in foreign currency.
Thus, the extent of foreign-currency borrowing may have an overall ambiguous implica-
tion for exchange-rate effects on exports. These firm characteristics have been used in ex-
ploring factors determining exports of firms in studies such as Roberts and Tybout (1997),
Campa (2004), Greenaway, Guariglia, and Kneller (2005), and Bernard and Jensen
(2004b).

The results of estimating Equation (2) are reported in Table 5. We sequentially in-
troduce the firm-level determinants to the baseline regression. A surprising finding is that
none of these firm-level variables has a significant effect on the export shares of firms. The

insignificant result is quite different from those studies based on data from developed

15
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countries (Greenaway, Kneller, and Zhang, 2007; Bugamelli and Infante, 2003 and Forbes,
2002).

We further note that some efforts were made to ensure that the adopted specifica-
tion is not the main reason driving the insignificant results, including the one pertaining to
firm size. Specifically, we considered a specification that included contemporaneous, in-
stead of lagged, firm-level variables. On the firm size variable, we used the log of total
number of employees to define firm size, an alternative measure of firm size employed by
some studies. We also interacted the REER change and volatility variables with the firm
size measure. Results derived from these modifications are qualitatively similar to those in

Table 5 and thus are not reported here for the sake of brevity.

Table 5 Estimating equation 2 with lagged firm-level controls added
Variables | 1 1l v
—0.070*** —0.069*** —0.072%** —0.073***
REER change (0.020) (0.020) (0.020) (0.020)
- -0.293 -0.285 -0.312* —0.322*
REER volatility (0.183) (0.183) (0.185) (0.184)
1* change 0.033*** 0.034*** 0.037*** 0.036***
g (0.011) (0.011) (0.011) (0.011)
Laaaed firm size —0.038 —0.042 0.090 0.127
99 (0.209) (0.213) (0.236) (0.234)
L d coll | 0.008 0.009 0.010
agged collatera (0.010) (0.010) (0.010)
. S 0.002 0.002
Lagged capacity utilization (0.003) (0.003)
o -0.026
Lagged foreign liability share (0.017)
Firm fixed effects yes yes yes yes
Year dummies yes yes yes yes
Observations 33132 33021 32930 32922

Note: Robust Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Constant is not reported. The
table presents results of estimating Equation (2). Firm size is measured using the logarithm of total assets.
Collateral is defined as the ratio of net fixed assets to total assets, capacity utilization is measured by the
ratio of sales to total assets, and foreign liability share is the ratio of foreign currency liabilities (secured and
unsecured foreign currency borrowing) and total liabilities. All firm-level control variables are lagged by one
year.

16
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The inclusion of these firm-specific variables in general has limited impact on the ex-
change-rate and income variables. The REER volatility variable becomes marginally in-
significant at the 10% level in the presence of firm size and collateral variables. However,
the results from other specifications do not confirm the insignificance of the volatility vari-
able. Indeed, the inclusion of insignificant firm-level variables might have impaired the
regression efficiency and reduced the level of significance of other variables.

5 Macro effects

We estimate the effect of India’s macro conditions on its firms’ export decision using the

following specification:
AXy = B, + BAREER, + S,(REER _vol), +ﬂ3A|t* + ByYia + BsZy + 2t + Y + & 3)

where the term Z, includes (i) percentage change in nominal (or real) wage index, (ii) per-
centage change in world exports to GDP ratio, and (iii) real per capita GDP growth rate.
The wage variables are included to capture operation costs, the world exports to GDP ratio
to assess the global trade effect, and GDP growth rate to reflect aggregate domestic de-
mand.

From the point of view of an average firm, it is unlikely that its exporting behav-
ior will have a noticeable impact on either REER change or REER volatility or any of the
other macro control variables. Thus, we incorporate the contemporaneous, un-lagged val-
ues of the macro variables, which represent common shocks to all firms. All these macro
variables have been examined in other empirical trade studies, including Bernard and Jen-
sen (2004a), Greenaway et al. (2007), and Bugamelli and Infante (2003).°

Table 6 shows the estimation results after incorporating macro-level factors. Since
the firm-specific accounting variables considered in Section 4 are insignificant when in-
cluded in the regression, they are not reported or discussed here for the sake of brevity.
Adding or dropping these firm-specific variables does not qualitatively influence the ef-

fects of the macro-variables.

® As mentioned earlier, our baseline results are in general robust to the inclusion of lagged REER change and
lagged REER volatility variables.
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Nominal wages have a negative effect on firms” export share (Column 1). The re-
sult is quite intuitive; a rise in wages increases operation costs that then reduce the firm’s
competitiveness in the global market. A similar negative effect is also obtained when real
wages are used (Column I1). This is consistent with other related studies such as Bugamelli
and Infante (2003), who find for their sample of Italian firms that the probability of export-
ing decreases with average wages (with wages here as a proxy for cost competitiveness).

Apparently, exports of Indian firms co-move with world exports. The world ex-
ports to GDP ratio that reflects the general trend in global trade, is found to have a signifi-
cantly positive coefficient estimate (Column I11). Our results suggest that the global trade
pattern points to the general behavior of Indian exporting firms, but does not overshadow
the exchange-rate effect. Indeed, the coefficient estimate of the exchange-rate effect is

largest under Column 11I.

Table 6 Estimating equation 3 with country-level controls added
Variables | 1 1l v
—0.100*** —0.103*** —0.172*** —0.108***
REER change (0.023) (0.024) (0.039) (0.043)
- —0.938*** —0.959*** —0.700*** —0.663***
REER volatility (0.335) (0.345) (0.280) (0.285)
I* change 0.066*** 0.067***
9 (0.019) (0.004)
Chanae in nominal w. —-0.006* —-0.004 -0.001
ange In nominal wages (0.003) (0.003) (0.003)
Change in real wages —0.007%*
g g (0.004)
. . 0.107*** 0.069**
Change in world exports to GDP ratio (0.032) (0.033)
. —0.131***
Real per capita GDP growth (0.053)
Firm fixed effects yes yes yes yes
Year dummies yes yes yes yes
Observations 33132 33132 33132 33132

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Constant is not reported. The
table presents results of estimating Equation (3). Change in nominal wages denotes percentage change in
hourly wages in local currency over previous year based on data from the Yearbook of Labor Statistics.
Change in real wages denotes percentage change in hourly wages in local currency adjusted for inflation
over previous year based on data from the Yearbook of Labor Statistics. Real per capita GDP growth rate is
the annual percentage change in per capita GDP (constant local currency units) based on data from the WDI
database.
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The coefficient estimate of real per capita GDP growth rate is negative, indicating the ten-
dency that export activity declines with an increase in domestic demand that is proxied by
GDP growth (Column I11). The negative effect of domestic demand is similar to that found
for Italian firms in Bugamelli and Infante (2003).

Notably, the inclusion of these macro variables renders the wage effect insignifi-
cant, while amplifying the exchange-rate effect. Comparing the corresponding coefficient
estimates in Table 4 and Table 6, the effects of REER change and REER volatility appear
stronger in Table 6 than in Table 4. The income variable also displays a substantial in-
crease in its impact on export shares in Table 6. Thus, developments in the domestic and
global markets might affect the response of firms’ export shares to exchange rate and for-

eign income.

6  Additional analyses

To deepen our investigation, we conduct a few additional analyses. First, we consider
asymmetric exchange-rate change effects by constructing dummy variables for apprecia-
tion and depreciation and interact them with the REER change and volatility terms. The
results allowing for exchange-rate asymmetry are reported in Columns I and Il of Table 7.
Apparently, the exchange-rate effects observed in previous sections are driven by ex-
change-rate appreciation but not depreciation.

The coefficient estimate of REER change interacted with the appreciation dummy
is statistically significant with a negative sign, implying, as expected, that a large apprecia-
tion reduces exports. The magnitude of the estimate is larger in absolute value than the cor-
responding estimate in Table 4. However, when interacted with the depreciation dummy,
the REER change variable is not significant. The REER volatility variable displays similar
asymmetric effects. During the appreciation phase, REER volatility has a strong and statis-
tically significant negative effect on export shares. Its effect is insignificant when the
REER is depreciating. In other words, appreciation hurts export activity.

Next, we assess the dependence of response to exchange-rates on a firm’s level of
exports. We construct small and large exports dummy variables based on whether the ex-
port shares are above or below the median level. We then interact these dummy variables
with the REER change and volatility terms. Results are shown in Columns Il and IV of
Table 7.
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Relatively speaking, the adverse exchange-rate effect seems to be stronger for
firms with a small export share than with a large one. The estimated results indicate that a
one percentage point REER appreciation reduces the export share by around 11% for firms
with below the median export shares, and by 5% for firms with export shares above the

median level. Firms that export relatively less are apparently more adversely affected by

appreciation.

Table 7 Additional analysis I: Asymmetric effects of REER change and REER volatility
Variables | 1 1 v
I* Change 0.013 0.018* 0.025*** —0.042**
(0.012) (0.0112) (0.010) (0.021)
. —0.163***
*
REER change * Appreciation dummy (0.053)
o 0.192
*
REER change * Depreciation dummy (0.126)
REER volatility * Appreciation dummy —0.644***
(0.214)
REER volatility * Depreciation dummy —0.154
(0.171)
—0.111%**
*
REER change * Small exports dummy (0.046)
- —0.053***
REER change * Large exports dummy (0.019)
o —0.930**
*
REER volatility * Small exports dummy (0.412)
e 1.263***
REER volatility * Large exports dummy (0.413)
Firm fixed effects yes yes yes yes
Year dummies yes yes yes yes
Observations 33132 33132 33132 33132

Note: Robust Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Constant is not reported. The
table presents results of estimating Equation (1). REER change and REER volatility are each interacted with
an appreciation dummy variable that takes the value 1 if REER change is positive, and zero otherwise, and
with a depreciation dummy variable that takes the value 1 if REER change is negative, and zero otherwise.
REER change and REER volatility are also interacted with a small exports dummy that is 1 if the value of
exports is less than the median, and 0 otherwise, as well as a large exports dummy that is 1 if the value of
exports is greater than or equal to the median value, and 0 otherwise.
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On the volatility side, firms with below-median export shares react negatively to REER
volatility, while somewhat curiously, firms with larger export shares react positively to a
rise in exchange-rate volatility. As mentioned earlier, existing theoretical models and em-
pirical results do not offer a definite verdict on the volatility effect on trade. Although the
negative volatility effect appears intuitive and is supported by models based on risk aver-
sion, positive volatility is a possibility in models that are based on transaction cost consid-
erations and that view exporting activity as an option exercised under favorable condi-
tions.™® By splitting the sample according to the export share of the firm, both positive and
negative effects are revealed. Arguably, firms that have a large export share could have the
incentive and, possibly, the means to benefit from exchange-rate volatility through hedging
or re-directing their exports to alternative markets.

Third, recognizing the growing importance of services trade, we split our firm-
sample into those that export goods and those that export services in order to investigate
whether the exchange-rate has differential impacts on these two export categories. India’s
export sector has been dominated by commercial services over the last decade. Table 3
shows that the share of services exports in sales of firms averages around 30%, while the
average share of goods exports is only 23% in our sample. Information technology (IT)
services are a main component of India’s commercial services exports (average export
share for the IT services category for our sample period is around 64%), and so we further
distinguish between exports of non-IT services and IT services.

The results presented in Table 8 suggest differential exchange-rate effects across
export types. Goods exports appear less sensitive to the negative exchange-rate effect than
services exports. The coefficient estimates indicate that the effect of REER change on ser-
vices exports is about 50% stronger than on goods exports.*" Interestingly, while the ex-
ports of IT services yield a large (in magnitude) REER change coefficient estimate, the es-
timate is statistically insignificant. Instead, non-1T services are the only type of services
exports that seem to be significantly impacted by exchange-rate change. Thus, exchange-
rate management could have different implications for different types of exporting activi-

ties. The breakdown of firms into different categories reveals that the foreign income effect

10 Clark (1973) is an early paper on the negative volatility effect; Franke (1991) offers an example of the
positive volatility effect.

1 This result is consistent with Eichengreen and Gupta (2012), who find that the effect of the real exchange
rate at the macro level is stronger for exports of services than exports of goods.
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is only observed for exports of goods; exports of services are not significantly influenced

by income.
Table 8 Additional analysis II: Splitting sample according to export of goods and services
Exports of Exports of Exports of Exports of
Variables goods services IT services non-1T services
(1) (1) (11) (V)
REER change —0.062*** —0.105** —0.195 —0.068***
(0.017) (0.049) (0.177) (0.021)
REER volatility —-0.198 —0.343 —0.539* —-0.425
(0.210) (0.360) (0.315) (0.423)
I* change 0.042%** 0.029 -0.031 0.048***
(0.012) (0.018) (0.040) (0.022)
Firm fixed effects yes yes yes yes
Year dummies yes yes yes yes
Observations 27073 9247 2456 6928

Note: Robust Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Constant is not reported. The
dependent variable in Column I is change in the ratio of goods exports/sales. In Column 11, it is change in the
ratio of services exports/sales. Column 111 estimates the effect of REER change and volatility on the change
in services exports/sales ratio exclusively for IT service industries and Column 1V for non-IT service indus-
tries.

Fourth, to study the sensitivity of the results to our choices for trade and exchange-rate
variables, we consider real exports as the dependent variable, as well as effects of the
nominal effective exchange rate (NEER).

Table 9 reports the results of estimating Equation (1) with the exports variable
measured by a firm’s exports normalized by wholesale or consumer price indices. Nor-
malization using wholesale or consumer price indices does not change the estimation re-
sults. Both the exchange- rate and foreign-income effects are qualitatively similar to those
reported for export shares in our baseline model in Table 4. Indeed, the magnitudes of ex-
change-rate change, volatility, and foreign-income effects on the real exports of firms are
found to be larger than on the export shares of firms. Thus, measuring exporting behavior
using either export share or real exports yields similar average exchange-rate and foreign-

income effects across firms.
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Table 9 Robustness check I: Using change in real exports as a dependent variable
Variables Real expolrts (WPI) Real explolrts (CPI)
—0.085*** —0.082***
REER change (0.020) (0.019)
o —0.494%** —0.472%**
REER volatility (0.192) (0.189)
I* chanae 0.042*** 0.045***
g (0.011) (0.011)
Year dummies yes yes
Firm fixed effects yes yes
Observations 38175 38175

Note: Robust Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Constant is not reported. The
dependent variable in Column | is percentage change in total exports deflated by CPI [Consumer Price Index-
Industrial Workers (fiscal year 2001=100) in local currency, period average, from the Labor Bureau of India].
In Column 11, it is percentage change in total exports deflated by WPI (Wholesale Price Index in local cur-
rency, period average).

The two nominal exchange-rate variables are constructed following the same methodology
as the REER change and volatility variables. Their estimated effects are presented in Table
10. It is worth noting here that the interventions of the Reserve Bank of India are geared
towards managing the rupee’s nominal exchange-rate and most media discussions on ex-
change-rate effects also implicitly refer to nominal exchange-rate policy. Thus, it is possi-
ble that firms follow the nominal exchange-rate rather than the real rate.

The estimated coefficient of NEER change is negative and statistically significant
across all specifications. With the exception of specification V, the NEER change effects
have magnitudes comparable to those in Table 4. The NEER volatility effect, however, is
quite different from the REER volatility effect. Specifically, the NEER volatility variable
is only statistically significant under specification V and has a positive sign. The positive
effect is opposite to the negative effect for REER volatility in Table 4. As noted earlier, the
volatility effect on trade is not conclusive from either a theoretical or an empirical point of
view. However, it will be of interest in further research to investigate the different real and

nominal exchange rate volatility effects on trade.
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Table 10 Robustness check II: Effect of NEER change and volatility
Variables I I i v Y
—0.063*** —0.067*** —0.071%** —0.030*
NEER change (0.019) (0.019) (0.019) (0.019)
o 0.063 -0.034 -0.147 0.216%**
NEER volatility (0.073) (0.076) (0.097) (0.075)
* change 0.025** -0.011
g (0.012) (0.012)
Year dummies no no no no yes
Firm fixed effects yes yes yes yes yes
Observations 33132 33132 33132 33132 33132

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Constant is not reported. The
table presents results of estimating Equation (1). I* is the level of foreign income (proxied by trade-share-
weighted average of incomes of India’s principal trading partners) that represents growth in overseas mar-
kets.

In addition to these results, we conducted several other analyses to assess the robustness of
the real exchange-rate effect. To conserve space, we briefly discuss the results of these ad-
ditional exercises below. Details are available on request.

We excluded firms with less than three years of data and re-estimated Equation
(3) with firm-level control variables and macro economic factors. We found that results for
the sample where firms are present for a sufficient time are qualitatively similar to those
reported in previous sections.

Next, as an alternative way to assess the implications of the global financial crisis,
we re-estimated the canonical trade equation using two non-overlapping samples of 2000
to 2007 and 2008 to 2010. In both sub-samples, the REER change effect was found to be
statistically negative. The effect was stronger between 2000 and 2007 (coefficient estimate
= —.15) than during the crisis period (coefficient estimate = —.04). The strong negative ex-
change-rate effect in the pre—2008 period was also recorded for other specifications such
as those that allow for asymmetric responses reported in Table 7. The small post—2008 es-
timated exchange-rate effect is possibly due to both the relatively short sample period and
the high volatility experienced during the crisis period.

Finally, we assessed the possible roles of several other macro variables that could

conceivably affect exporting behavior of firms. Specifically, we considered the effects of a
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terms-of-trade variable, a crude oil price measure, and the VIX index that represents over-
all market volatility. The encouraging finding is that, in the presence of these variables, the
real exchange effect maintains its significance and, usually, is stronger than the one re-
ported in Table 4.

7 Concluding remarks

India, one of the BRIC countries, launched a series of globalization and liberalization re-
form initiatives in 1991. Undeniably, India’s economy has become increasingly linked to
the rest of the world and now has a considerable presence as an exporter in the global
economy. Exports corresponded to 7% of GDP in 1990 and nearly 23% in 2010.

Against this backdrop, we investigate the exchange-rate effects on exports using
Indian firm-level data. Specifically, we use detailed data on a sample of Indian non-
financial sector firms for the period 2000—2010 to analyze the effects of REER change and
volatility on the share of firm output being exported. During the sample period, exports
registered a remarkable increase and the REER exhibited a steady appreciation trend (with
the exception of the post-crisis period of 2009 when there was a sharp depreciation).

We asked whether such appreciation has an adverse impact on a firm’s exports as
predicted by traditional economic theory.

Our basic empirical analysis reveals that indeed over the sample period a currency
appreciation had a strong and significant negative impact on Indian firms’ export shares.
REER volatility was also found to have a negative effect on a firm’s export decision. In
that sense, our results are in line with those reported by other studies using firm-level data
from developed countries, as well as Indian studies that use aggregate export data.

While firm-level accounting information has limited implications for the interac-
tion between exchange-rate and exports, labor cost apparently can amplify exchange-rate
effects on trade. Further, there is evidence that Indian firms respond asymmetrically to ex-
change-rate movements. The REER change effect is likely to be driven more by the nega-
tive appreciation effect, than by the depreciation effect. Indian firms with smaller export
shares were also found to have stronger responses to both REER change and volatility than
firms with larger than median export shares. Firms that export services seem to be more

affected by the exchange-rate than firms that export goods.
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These results have several important policy implications. Given the Indian econ-
omy’s dependence on exports and the Reserve Bank of India’s policy of a managed ex-
change-rate, our empirical results indicate that currency appreciation and currency volatil-
ity, in general, have an adverse effect on Indian exporters. This circumstantial evidence
suggests that if the goal of policymakers is to promote exports, especially in light of In-
dia’s faltering GDP growth at the moment, they should focus their efforts on restraining
rupee appreciation and reducing volatility. Indeed, it appears that the Reserve Bank of In-
dia has been pursuing such an asymmetric policy of intervening to prevent appreciation
over the last decade or so (Sen Gupta and Sengupta, 2013).

As noted earlier, exchange-rate policy seems to have a stronger impact on some
firms than others. Our exercise here indicates, for example, that the effect tends to be
stronger for firms with smaller export shares as well as for firms engaged in export of ser-
vices. Thus, a simple policy of managing the rate of appreciation to promote exports may
have the unintended consequences by creating imbalances between different types of firms.

However, an exchange-rate policy that simply strives to prevent appreciation may
fall victim to the so-called Penn effect, which briefly stated, suggests that appreciation of
the currency goes hand in hand with economic growth. During the sample period, India’s
average per capita real economic growth was 5.54%. If we assume the income effect on
real exchange-rate is 0.25 (Cheung, Chinn, and Fujii, 2007), then the implied rate of appre-
ciation is 1.38% = 0.25 * 5.54%. Since the actual average real exchange-rate appreciation
of 1.35% recorded during the sample is smaller than the implied appreciation, one could
argue that the observed exchange-rate is undervalued. Thus, a policy of preventing appre-
ciation may be counter-productive. Indeed, it is worth noting in this context that the
2001-2002 crisis in Argentina (also an emerging economy) was arguably the result of at-
tempts by its policymakers in the 1990s to rein in currency appreciation during a period of
high economic growth.

The numerical example discussed above is mainly for illustration. We know that
the income effect on real exchange-rate is estimated with considerable amount of uncer-
tainty. The important point to note here is that, for a fast-growing country, the trade effect
of the exchange-rate is not easy to pin down. A discussion that focuses exclusively on ex-
change-rates runs the risk of overlooking other factors that may hinder India’s exports. For
instance, our results are suggestive of some kind of cross-market interaction such as higher

labor costs potentially magnifying negative exchange-rate effects. Thus, policymakers
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should not focus exclusively on an exchange-rate policy to promote India’s export activity.
India’s export performance can likely benefit from a host of catalytic factors such as in-
vestments in infrastructure including highways and ports, liberalization of the labor mar-
ket, and a concerted policy to promote manufacturing industries.

On the other hand, the negative REER volatility effect consistently found in most
of our reported regressions deserves closer scrutiny. Reducing REER volatility seems like-
ly to enhance export performance. In addition to improved hedging instruments, policies
could be devised to alleviate volatility. As noted by Aizenman, Edwards, and Riera-
Crichton (2012), the exchange rate volatility reducing policies usually come with costs in-
cluding those associated with accumulating a high level of international reserves.

To summarize, a finer classification of firms and exchange-rate movements sug-
gests that the exchange-rate effects on exports of firms are more complex than simple text-
book prescriptions. To gain further insight into the exporting behavior of Indian firms, and
especially to draw applicable policy lessons from an empirical analysis, future research
may be warranted to examine factors underlying the asymmetric responses of exporting
firms to exchange-rate movements. Access to destination-specific and sector-specific firm-
level export and price data, extension of the sample period and application of alternative
estimation techniques, may provide opportunities to further enhance our understanding of
the exporting behavior of Indian firms.
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Data appendix

Macro Variables

Definitions/Descriptions

Data Sources

REER

Real-effective-exchange-rate-
weighted averages of bilateral
exchange rates adjusted by relative
consumer prices. Weighting pat-
tern is time varying, and weights
are based on trade for 2008—2010.
2010 is the index base year.

Bank of International Settle-
ments (BIS) database

REER change

Annual percentage change in
REER indices.

BIS

REER volatility

Annual standard deviation of
monthly REER indices.

BIS

Change in nominal wages

Annual percentage change in
hourly wages in local currency,
OVer previous year.

Yearbook of Labor statistics
from the International Labor
Organization (ILO)

Change in real wages

Annual percentage change in
hourly wages in local currency
adjusted for inflation, over previ-
ous year.

Derived from ILO labor statistics

Real per capita GDP growth
rate

Annual percentage change in real
per capita GDP.

World Development Indicators
(WDI) database.

Change in foreign income level

Change in trade-share-weighted
incomes of top ten trading part-
ners.

GDP data of trade partners from
World Development Indicators
(WDI). Trade share data from
the Export-Import data bank
maintained by India’s Depart-
ment of Commerce in the Minis-
try of

Commerce and Industry

Change in share of world
exports

Percentage change in ratio of
world exports to world GDP.

World Development Indicators
(WDI) database.

30



BOFIT Discussion Papers

A series devoted to academic studies by BOFIT economists and guest researchers. The focus is on works relevant for economic
policy and economic developments in transition / emerging economies.

2012 Nol  Walid Marrouch and Rima Turk-Ariss: Bank pricing under oligopsony-oligopoly: Evidence from 103 developing

countries

No2  Ying Fang, Shicheng Huang and Linlin Niu: De facto currency baskets of China and East Asian economies:
The rising weights

No3  Zuzana Fungacova and Petr Jakubik: Bank stress tests as an information device for emerging markets:
The case of Russia

No4  Jan Babecky, LuboS Koméarek and ZlatuSe Komérkova: Integration of Chinese and Russian stock markets with
World markets: National and sectoral perspectives

No 5 Risto Herrala and Yandong Jia: Has the Chinese growth model changed? A view from the credit market

No 6 Sanna Kurronen: Financial sector in resource-dependent economies

No 7 Laurent Weill and Christophe Godlewski: Why do large firms go for Islamic loans?

No 8 Iftekhar Hasan and Ru Xie: A note on foreign bank entry and bank corporate governance in China

No9  YiYao, Rong Yang, Zhiyuan Liu and Iftekhar Hasan: Government intervention and institutional trading strategy:
Evidence from a transition country

No 10  Daniel Berkowitz, Mark Hoekstra and Koen Schoors: Does finance cause growth? Evidence from the origins of
banking in Russia

No 11  Michael Funke and Michael Paetz: A DSGE-based assessment of nonlinear loan-to-value policies: Evidence from
Hong Kong

No 12  Irina Andrievskaya: Measuring systemic funding liquidity risk in the Russian banking system

No 13  XiChen and Michael Funke: The dynamics of catch-up and skill and technology upgrading in China

No 14  Yin-Wong Cheung, Menzie D. Chinn and XingWang Qian: Are Chinese trade flows different?

No 15  Niko Korte: Predictive power of confidence indicators for the russian economy

No 16  Qianying Chen, Michael Funke and Michael Paetz: Market and non-market monetary policy tools in a calibrated
DSGE model for Mainland China

No 17  Pierre L. Siklos: No coupling, no decoupling, only mutual inter-dependence: Business cycles in emerging vs. mature economies

No 18  José R. Sanchez-Fung: Examining the role of monetary aggregates in China

No 19  Konstantins Benkovskis and Julia Worz: Non-price competitiveness of exports from emerging countries

No20  Martin Feldkircher and likka Korhonen: The rise of China and its implications for emerging markets
- Evidence from a GVAR model

No21 Pierre Pessarossi and Laurent Weill: Does CEO turnover matter in China? Evidence from the stock market

No 22  Alexey Ponomarenko: Early warning indicators of asset price hoom/bust cycles in emerging markets

No23  Gabor Pula and Daniel Santabarbara: Is China climbing up the quality ladder?

No 24  Christoph Fischer: Currency blocs in the 215t century

No 25  Duo Qin and Xinhua He: Modelling the impact of aggregate financial shocks external to the Chinese economy

No 26  Martin Feldkircher: The determinants of vulnerability to the global financial crisis 2008 to 2009:
Credit growth and other sources of risk

No 27  XiChen and Michael Funke: Real-time warning signs of emerging and collapsing Chinese house price bubbles

No 28  YiDavid Wang: Convertibility restriction in China’s foreign exchange market and its impact on forward pricing

No 29 Risto Herrala and Rima Turk Ariss: Credit conditions and firm investment: Evidence from the MENA region

No 30 Michael Funke and Michael Paetz: Financial system reforms and China’s monetary policy framework:
A DSGE-based assessment of initiatives and proposals

No 31 Zuzana Fungéacova, Pierre Pessarossi and Laurent Weill: Is bank competition detrimental to efficiency? Evidence from China

2013 Nol  Aaron Mehrotra: On the use of sterilisation bonds in emerging Asia
No2  Zuzana Fungacova, Rima Turk Ariss and Laurent Weill: Does excessive liquidity creation trigger bank failures?
No 3 Martin Gachter, Aleksandra Riedl and Doris Ritzberger-Griinwald: Business cycle convergence or decoupling?
Economic adjustment in CESEE during the crisis

No 4 likka Korhonen and Anatoly Peresetsky: What determines stock market behavior in Russia and other emerging countries?
No5  AndrewJ. Filardo and Pierre L. Siklos: Prolonged reserves accumulation, credit booms, asset prices and monetary
policy in Asia

No 6 Mustafa Disli, Koen Schoors and Jos Meir: Political connections and depositor discipline
No 7 Qiyue Xiong: The role of the bank lending channel and impacts of stricter capital requirements on the Chinese banking industry
No 8 Marek Dabrowski: Monetary policy regimes in CIS economies and their ability to provide price and financial stability
No 9 Rajeev K. Goel and Michael A. Nelson: Effectiveness of whistleblower laws in combating corruption
No 10  Yin-Wong Cheung and Rajeswari Sengupta: Impact of exchange rate movements on exports:
An analysis of Indian non-financial sector firms

BOFIT Discussion Papers
http://www.bof filbofit_en ¢ email: bofit@bof.fi
ISSN 1456-6184, online



	BOFIT DP 10/2013
	Contents
	Abstract
	1  Introduction
	2  Data
	3  Baseline regression
	4  Firm-specific effects
	5  Macro effects
	6  Additional analyses
	7  Concluding remarks
	References
	Data appendix


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType true

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings true

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Impact

    /LucidaConsole

    /Tahoma

    /Tahoma-Bold

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU <FEFF004b006900720073007400750075006e0020006a00610020007000610069006e006f00740061006c006f006900680069006e0020006d0065006e0065007600e4007400200074007900f60074002e>

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 841.890]

>> setpagedevice



