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Abstract

We consider the determinants of exports of serydistinguishing between modern and
traditional services. We consider both the growtexport volumes and so-called export surges —
periods of rapid sustained export growth. We asktiver the determinants of export growth rates
and surges differ between merchandise, traditisealices and modern services and whether
developing countries are different. Our findingsfoon the importance of the real exchange rate
for export growth. We find that the effect of tleal exchange rate is even stronger for exports of
services than exports of goods; it is especiattyrgf for exports of modern services. While the
evidence of differential effects between advangatideveloping countries is weaker, our results
nonetheless suggest that as developing countriié$rem exporting primarily commodities and
merchandise to exporting traditional and moderwmises in the course of their development,
appropriate policies toward the real exchangelratlme even more important.
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1. Introduction

It is fair to say that there is now a broad cosseramong economists that policies
encouraging exports can have a positive impactrowtty? The marginal product of labor tends to
be higher in the production of exports than otlotivdies. Reflecting this productivity differentja
export-oriented industries pay higher wages thaeradectors. Exports tend to be labor intensive
in developing countries, consistent with the corapae advantage implicit in factor endowments.
Exports relax the balance-of-payments constrairgrowth, facilitating imports of capital goods
and technologies. Export industries are centelsashing by doing and sources of externalities
that raise the productivity of other sectors. These related observations have spawned a large
literature concerned with the policies and circianses conducive to export growth.

A subsidiary literature has focused specificatytbe role of the real exchange rate as a
determinant or facilitator of export growth (Eiclggeen 2008, Rodrik 2009, Haddad and Pancaro
2010). The level of the real exchange rate is gromant constituent of the relative price of
exports, and relative prices matter for sectodakation, including the allocation of resources to
the exportables sector. Real exchange rate vojaoln the other hand, can be an important
complication to planning and serve as a disincertivinvestment in general and for investment
in capacity in the exportables sector in partic¢&arvén 2003).

These literatures developed in an age when tragepnedominantly trade in merchandise.
The new frontier today, including in developing otries, is trade in services. The exports of
services have grown by about 10 percent annualldwiade between 2001 and 2010. Since the
mid-1990s, exports of services have grown by att|28 percent annually in 20 developing
countries. The share of developing countries ibagldrade in services rose from 14 to 21 percent
between 1990 and 2008 (Goswami, Mattoo and Sae2)2B%ports of engineering, health, legal,
accounting and management services, constituenl® dmodern” or “non-traditional” category,
have been the fastest growing component of seexperts in recent years.. All this points to the
guestion of whether the same policies and circunestathat are conducive to the growth of
exports of merchandise are similarly conduciven®drowth of exports of servicés.

In earlier papers we considered the determindrttsecsize of the service sectbin this
one we focus on service exports, distinguishingvbeh modern and traditional services.
Traditional services include trade and transpotrism, financial services and insurance. Modern

2 Jaleel and Kwan (1991), Feder (1982), Rodrik (3009

% A related question, which we do not consider is faper, is whether exports of services haveahgesmpact on
economic growth and are associated with the saitievey effects and externalities as is traditidpavidently the
case of exports of merchandise.

* See Eichengreen and Gupta (2010/2011), Eicheng?68), Eichengreen and Gupta (2012).

® The distinction is not always straightforward iagtice. One could imagine including insurance fimahce in either
category, for example, since exports of such sesvare of long standing, but their production aaid bas been
revolutionized by advances in information and comiwations technologies. In this specific case, pefor
categorizing them as traditional services, giveirttong history and because the export of inswraard finance is
correlated highly with merchandise exports. Insoeaand finance, in any case, has a small shamadfservices
exports and its inclusion in traditional or modsemvices should not be of much significance. Amtivegindividual
services, travel comprises about 35 percent oi@EpBxports across countries, communication andpcten-related
services together account for another 35 peraamsport services account for a further 20 per@emd,the remainder
(about 4 percent) consist of insurance and financin



services include communications, computer, inforomeéand other related services. We consider
both the growth of export volumes and so-calledogixpurges — periods of unusually rapid
sustained growth.

The focus on export growth is straightforward, Wwhiy focus also on surges? As Freund
and Pierola (2012) have shown in their work on manclise trade, surges provide additional
identification. They are instances when exportqgreniince and their determinants are changing
radically. They are when countries are overcomingtacles that previously hindered export
growth.

Freund and Pierola find that large sustained dégdrens of the real exchange rate,
implying improvements in competitiveness, typicalhgcede surges of merchandise exports. In
some of their specifications they find that lowdés/of exchange rate volatility and high levels of
economic openness significantly predict export sar@ther variables associated with the level of
exports, such as inflation and the incidence driirial crises, are not associated with surges of
merchandise exports. The first question we askigigaper is whether similar results are found for
surges of service exports.

The literature points to additional variables tbatild be especially important for exports of
services, some of which we consider in our own wdhese include skills (human capital),
English language facility, trade liberalisationidign direct investment (FDI) and the existence of
an overseas diaspotahe role of human capital is self-evident, giviea skilled-labor intensity of
major tradable services. Goswami, Mattoo and S2@%2) observe that exports of services are
more information intensive than exports of merchsedt follows that interventions limiting
information asymmetries (such as regulatory requéngs and measures strengthening contract
enforcement) may be important in this context. ©Othéhors have pointed to the importance of a
well-developed communications infrastructure. Theran obvious link between access to the
internet and modern communications on the one haddhe provision of computer and back-
office services on the oth&Either the presence of that infrastructure orificant investments in
it may thus be important for the surges we studyis paper.

There is perhaps more consensus in the literatutbeeffect of volatility on exports
growth. Existing papers show that the volatilityeaichange rates exerts a negative impact on
growth, investment and on exports of goods (SeAg#8)®

Our first question is whether the determinantsxpioet growth rates and surges differ
between merchandise, traditional services and maswices. Building on the literature, we
focus on the magnitude and significance of thearse to the real exchange rate in particular.

® See for example Tharakan et al (2005).
" Goswami, Mattoo and Saez (2012) are skepticaliihamet penetration per se is important. As thete, Malaysia
has high internet penetration but is a poor peréorwhile India, the exceptional performer, has loternet
penetration. The same may be true of telecommuaicathaving adequate phone lines to a few crita#licenters
may be more important for the Philippines than higaphonic penetratioAnd to the extent that inter alia
telecommunications infrastructure is characterizgdatural monopoly or at least network increasetgrns, there
may be an important role for regulation and contigetipolicy.

Even so, Haddad and Pancaro (2010) caution thia¢xehange rate volatility affects growth negatywas well the
ratio of export to GDP, only at very high levelsvalatility. Once the few outliers are excludedsthélationship is flat.
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Our second question is whether developing counsiieglifferent. Eilat and Einav (2004)
argue that the exchange rate matters more for expod growth in advanced economies. In the
developing-country context, in contrast, the reahange rate is likely to matter less, while
political risk is more important, for competitivessein service sectors like tourism. In contrast,
Goswami, Gupta, Mattoo and Saez (2012) find feferghces in the determinants of services
exports when they attempt to estimate these sehafat advanced and developing economies.

Our results confirm the importance of the real exxge rate for export growth. In addition,
we find that the effect of the real exchange ratevien stronger for exports of services than
exports of merchandise. It is especially largeefgports of modern services, as opposed to
traditional varieties. The evidence for differehgffects between advanced and developing
countries, in contrast, is weaker. Still, this segjg that as developing countries shift from
exporting primarily commodities and merchandisexporting traditional and modern services,
appropriate policies toward the real exchangelsat®me even more important.

The rest of our paper is organized as follows.dnt®n 2 we describe our data and sample.
In Section 3 we present the evidence from the sewkexports. In Section 4 we define export
surges in merchandise, traditional services andemmoskrvices. In Section 5 we characterize these
surges. In Section 6 we present evidence on pnegittie surges and the effect of RER on them.
The last section concludes.

2. Data and Sample

Our panel covers the period 1980-200&e include all countries for which significant
runs of data on exports of services are availd&fian all, of which 9 are low-income countries, 15
are low middle income, 20 are high middle income 22 are high incom#.

We organize these data into country-year obsemsitio analyze the growth of exports of
services in constant U.S. dolldrsTable 1 shows the bivariate correlation betweeogs of
merchandise and exports of different categorieseofices. While the correlation of traditional
service exports and merchandise exports is relatiugh, that between exports of merchandise
and exports of modern services is lower. Thisfissadindication that the determinants of exports
of modern services may be different from the deteamis of surges of merchandise exports.

° Exports of services being exceptional prior to1880s.

19 We use the World Bank definition to classify coiggrinto various income groups, based on the degatgiven by
World Bank last updated in April 2012, by which lbrld Bank member economies and all other econemith
populations of more than 30,000 have been cladsifii® various income groups according to their®gfoss
national income (GNI) per capita, calculated ughmgWorld Bank Atlas method. The groups are: logome, $1,005
or less; lower middle income, $1,006-3,975; uppiidhe income, $3,976-12,275; and high income, $1@ @ more.
For a few of our countries — Burkina Faso, Bra2imoros, Denmark, Hungary, Indonesia, Mozambique an
Swaziland —we have data for only a portion of thaqa.

> More information on the sources of all data andstaiction of variables is in Appendix A.
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Table 1: Correlation Coefficients between Growth oExports of Merchandise and Different
Components of Services

Merchandise  Total Services Traditional Modern
Services Services
Merchandise 1
Total Services 0.39%** 1
Traditional Services 0.42%** 0.77** 1
Modern Services 0.16*** 0.69*** 0.18*** 1

Note: The entry in each case is the correlatioffficient. *, **, *** indicate that the coefficienis significantly
different from zero at 10, 5 and 1 percent levedighificance. The correlations have been calcdlaging the data
averaged over five-year periods.

We consider four different real-exchange-rate mess he first is the real exchange rate
in purchasing-power-parity (PPP) terms, from PerorldVTables, calculated in bilateral terms vis-
a-vis the United States (this measure is denot&R'RR This is the RER we use to report our
results but as shown in the Appendix, our results@bust to using other RER series. Second, we
calculate exchange rate misalignment adjustechvBlalasa-Samuelson effect. We regress the
real exchange rate in PPP terms on real per-cgfia and calendar-year fixed effects. The extent
of misalignment is then calculated as the diffeechetween the log real exchange rate at PPP and
the log fitted value from the regression (as in @tge Chinn and Fujii 2009 and Rodrik 2009).
Third, we construct the bilateral real exchange vég-a-vis the United States using data from the
International Monetary Fundisiternational Financial Satistics (IFS) on nominal exchange rates
vis-a-vis the U.S. dollar and the consumer prickeinfor the United States and other countries.
Fourth and finally, we obtain an estimate of thel edfective exchange rate from IFS and the
World Development Indicators of the World Bank. This measure has the advarégeing
multilateral rather than bilateral, but its countorerage is more limitef.

Tables Al and A2 in Appendix A show correlationsamen the different exchange rate
series. The correlation coefficients between défiférexchange rate series in levels (Table Al) are
not very large, and only some of them are stasiflyisignificant. The correlations between
percent changes in different real exchange ratesunea (Table A2), by comparison, are quite
large and also statistically significant at theetgent level. In particular, the correlation betwee
the two Penn World Table-based measures, one alvadjusts for per capita incomes, is quite
high (0.99), suggesting that the adjustment wilkeneelatively little difference for what follows.

The other explanatory variables, their sourced,saimmary statistics are enumerated in
Appendix A4 and A5.

12|n addition, Rodrik (2009) tests the robustneskisfesults to using a bilateral Real Exchange RRER) variable
based on relative wholesale price indices, whicthase not included for brevity.
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3. The Real Exchange Rate and Export Growth

In this section we analyze the determinants ofjtioevth of exports of merchandise and
services. We contrast traditional and modern sesviéVe consider different measures of the real
exchange rate. And we compare advanced and dernglopuntries. We estimate different
specifications and, specifically, allow the effeERER changes to differ for depreciations and
appreciations.

Our regression specification is in equation 1 inckhthe dependent variable ¥ growth
rate of exports of merchandise or different categoof services for country i in five-year period
t.* The independent variables include the log pertaapcome (over the previous five-year
period), the percentage change in the real exchatgeand the log level of the RER. We estimate
these regressions using a panel of countries aaeyéar averages, including country and time
fixed effects* We report standard errors that are robust asasatlustered at country level, to
correct for heteroskedasticity and autocorrelation.

X it =a Log Per Capita Income +  d log RER; +); y; country fixed effects+
Y+ A; period fixed effects + & (1)

We subsequently extend this model by including otieatrols, and the interaction of these other
controls with change in RER.

X it =a Log Per Capita Incomg + B d log RER; + }; y;country fixed effects+ )., 1; period
fixed effects, + & other controlg + 6 Other controls* d log RER+ st (2)

In Table 2 the coefficient of the percentage chandbe real exchange rate is positive and
significant for merchandise exports, modern sessie@ad traditional services alike. Note that the
coefficient for modern services is even larger ttreat for traditional service's.

This larger real exchange rate effect for servioesjern services in particular, reappears
repeatedly in this paper; it is one of our key iing$. Just why the real exchange rate impacts
exports of services so powerfully is, at this pp@ninatter of conjecture. It could be that services
and especially modern services, use fewer impomgorts. It could be that these sectors have
lower fixed costs of entry, making for a more datastipply response. It could be that demand for
these exports is more price elas@u.it could be a combination of the abd¥e.

3\We dropped outliers where export growth of merdliga traditional or modern services exceeded EB6gmt.
Altogether about 20 observations were thus dropped.

* There are several benefits of estimating regressidth data averaged for five-year periods rathen with annual
data. Missing observations are less of a concexg.dtructure becomes less important. Outliersem® df a concern,
since we are averaging out extreme values. Finatflig,roots in real exchange rate or per capitanme (for the right-
hand side variables) are less of an issue.

!> The coefficient of log RER, in contrast, is ingfigant.

18 Smith (2004) previously found that exports fronfeliént sectors respond differently to the exchaate
movement. In particular, exports of services (whiatiude tourism) are more exchange rate senditiae the exports
of agricultural goods. He also finds that in gehergorts respond to exchange rate movement wily af 12-18
months, and that the lags with which the real exgbaate affects export volumes also differs byaeexports of
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Table 2: The Real Exchange Rate and Export Growth

I Il Il v \% Vi
Merchandise Traditional Services Modern Services
Log Per Capita Income, Lag -0.03 -0.03 -0.03 -0.03 0.02 0.01
[1.08] [1.02] [1.33] [1.43] [0.41] [0.28]
RER, Percent Change 0.15%** 0.14***  0.14*** 0.16%*** 0.23*** 0.26***
[4.27] [3.18] [4.95] [4.75] [3.99] [3.87]
RER, Log 0.01 -0.03 -0.06
[0.23] [1.14] [1.04]
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 380 380 380 380 380 380
Number of countries 66 66 66 66 66 66
R-squared (within) 0.15 0.15 0.17 0.18 0.13 0.14

Note: The dependent variable is growth in expoftserchandise, traditional or modern servicesg€instant USD).
Observations are averages over five-year periodta Bre from 1980-2009. Regressions include cotixey effects,
time fixed effect, as indicated. Standard erroesrabust and clustered at countries.

In Appendix Table A3 we consider alternative measuwf the real exchange rate and
obtain similar results. The coefficient on the reathange rate, however measured, is positive and
significant for all different exchange rate varedyl for the exports of merchandise and different
services. As before, its coefficient is largeroodern services.

For the lagged exchange rate, we estimate two fegmns. For the first, we include the
lagged changes in real exchange rate but notlaésodntemporaneous valtfdn the second, we
include both. As before, we estimate regressiopars¢ely for merchandise exports, exports of
traditional services and modern services. Tabledvs that when we include both the lagged and
contemporaneous changes in RER, the coefficietit@contemporaneous value is positive and
significant while the coefficient on the lag isigpsificant. Again, the coefficient on the
contemporaneous value is twice as large for moskervices as for merchandise and traditional
services.

services volumes respond to the real exchangevitiiea lag of 18 months; manufacturing exports oegpto the real
exchange rate with a lag of 12-15 months, and foqubrts respond with about a year’s lag.
”When we include only lagged changes in RER, ieffament is insignificant. Results available omjuest.
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Table 3: The Real Exchange Rate, Lagged Real Exchga Rates and Export Growth

Merchandise Traditional Modern
Services Services

Log Per Capita Income, Lag -0.03 -0.03 0.07
[0.96] [0.81] [1.26]

RER, percent change 0.11%** 0.12%* 0.24***
[3.18] [3.97] [4.26]

Lag RER, percent change 0 -0.02 0.01
[0.02] [0.93] [0.35]

Country Fixed Effects Yes Yes Yes
Time Fixed Effects Yes Yes Yes
Observations 316 316 316
Number of countries 66 66 66
R-squared (within) 0.11 0.19 0.16

Notes: The dependent variables are growth in egmdrmnerchandise (Column I), exports of traditional
services (Column Il) and exports of modern servi€@sumn IIl), all in constant USD. Observationsg ar
averages over five-year periods. Data are from 24RID. Regressions include country fixed effeats, time
fixed effect, as indicated. Standard errors areisbbnd clustered at countries.

In Table 4 we estimate regressions allowing foifi@rential effect of RER in developing
(low and middle income) and developed (high inconmintries. For this, we define a dummy
which takes a value 1 for developing countries @therwise. We include the interaction of RER
with this dummy variable. The results suggest thateffect of the real exchange rate on the
growth of exports is broadly similar for developioguntries’® The coefficient of the interaction of
RER and the dummy for developing countries is pasibut insignificant. Interestingly, though
the coefficient of the interaction variable is lestfor modern services.

18 We also interact real exchange rate variables hagper capita income rather than with a simple iehyrfor
developing countries in order to see if the eftddRER on growth differs incrementally with the papita income of
the countries. When we include the interaction BRRand per capita income, its coefficient is ngh#icant, and it
also takes away the significance of lag per capitame and RER (perhaps because of multicollingarit



Table: 4: RER and Growth of Exports across Countris (Different Income Groups)

Merchandise Traditional Services Modern Services

Log Per Capita Income, Lag -0.03 -0.03 0.02
[1.14] [1.41] [0.34]
RER, percent change 0.11** 0.09** 0.17***
[2.80] [2.48] [2.90]
RER* developing country dummy 0.04 0.06 0.07
[0.73] [1.54] [0.97]
Constant 0.3 0.34 -0.05
[1.37] [1.65] [0.11]
Country Fixed Effects Yes Yes Yes
Time Fixed Effects Yes Yes Yes
Observations 380 380 380
Number of Countries 66 66 66
R-squared (within) 0.15 0.18 0.13

Note: The dependent variables are growth in expdniserchandise (Column 1), exports of traditiosetvices
(Column 1) and exports of modern services (Coldifjn all in constant USD. Observations are avesgeer five-
year periods. Data are from 1980-2009. Regressnmhsde country fixed effects, time fixed effecs, iadicated.
Standard errors are robust and clustered at ceantri

Next we define a dummy variable that equals 1 wherpercentage change in the real
exchange rate is positive, i.e. when there is aeb#gtion, and 0 when the percent change in real
exchange rate is 0 or negative, i.e. when theme ishange or an appreciation, interacting the
dummy with the real exchange rate. Results arabiel5. For merchandise exports, the effect of
exchange rate depreciation is somewhat largerdeesg dot differ significantly from the effect of
appreciation. Nevertheless, the coefficient of R&RJepreciation (0.07+0.12) is significantly
different from 0 at 1 percent level of significan€er exports of traditional and modern services,
an appreciation does not seem to affect export grdwut the effect of depreciation is positive,
large and significant. As before, the effect ig&arfor export of modern services than for

traditional services.



Table 5: Depreciation vs. Appreciation and Export Growth

[ 1l \Y
Merchandise Traditional Modern
Services Services

Log Per Capita Income, -0.03 0.02
Lag -0.03

[1.09] [1.38] [0.35]
RER, percent change 0.07 0.05 0.05

[0.94] [0.95] [0.79]
RER* depreciation 0.12 0.28**
dummy 0.15**

[1.19] [2.02] [2.28]
Country Fixed Effects Yes Yes Yes
Time Fixed Effects Yes Yes Yes
Observations 380 380 380
Number of countries 66 66 66
R-squared 0.15 0.18 0.14

Note: The dependent variables are growth in expadriserchandise, exports of traditional servicesl exports of
modern services, all in constant USD. Observatarpsaverages over five-year periods. Data are ff889-2009.
Regressions include country fixed effects, timedieffect, as indicated. Standard errors are ramdtlustered at
countries.

In sum, we find that real exchange rate changesiadixports of merchandise and
traditional services in broadly similar ways, bt the effect on modern services is 30 to 50
percent larger.

To probe robustness, we add a vector of contralsemegression specification in equation
2, including savings rates, FDI (net FDI, as a sltdrGDP), an indicator for English-speaking
population, a dummy for currency crises, yearsesacountry joined the World Trade
Organization, a measure of internet penetratioiff tate and a financial reform index. Table B1
shows the summary statistics for these variablesindude them by themselves and, in addition,
interact them with the real exchange rate. Becaasee of these variables are time invariant or
move slowly, such as the dummy for English-speakiogulation, when we include these
variables we estimate the specifications with ran@dfects.

When these additional variables are included irrélgeessions, one at a time, only some of them
enter significantly. When we include interactiorntloé other controls with RER in the regressions,
the coefficients of these interaction terms arggm&icant, indicating that the effect of RER on
exports growth is not conditional on these factbtere details and associated sensitivity analysis
can be found in Appendix But, importantly, the coefficient on the real exaba rate remains
large and significant, as before. Again, as befibre effect of the real exchange rate is larger for
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modern services (Tables B1-BS)For a summary of regression results with the iolu of other
controls, see Table 6.

Table 6: Summary of Regression Results with Other Controfd

Merchandise Traditional Services Modern Services
One variable RER, Crises: have RER, FDI, crises: have  RER, English, crises, FDI:
at a time positive and positive and significant  all have positive and
significant coefficients significant coefficients
coefficients
Including RER has a positive RER, FDI, crises: have  RER has a positive and
several and significant positive and significant  significant coefficient
variables coefficient coefficients
together
4. Surges

We now use the Bai-Perron structural break teckentq identify surges in exports of
merchandise, modern services and traditional sesftdVe define a surge when a pair of breaks
points to first a significant acceleration and tlaesignificant deceleration of exports. In addition
we require the export growth rate to be at legsr2zent a year for three consecutive years. So
defined, the surge lasts until the growth ratesfatlow 2 percent or until another structural break
is identified®? In Appendix C, Figure C1, we show the surges ttestified for India.

19 1n addition to the results in the Appendix, we uded several other variables in the regressionbdne not
reported the results. These include a financiarrefindex; domestic credit/GDP, both as measurdinaficial sector
development; distance from major financial centetgrnet penetration; education. The coefficiaftthese variables
areinsignificant in all casesThe insignificant coefficient of education variatibr modern services is a bit surprising.
We tested the robustness of this result in a nuberys. We looked for outliers: India seemed éasbmewhat of
an outlier with a low average schooling and a lggiwth of export of modern services. However draggndia does
not make all that much difference to the coeffitieithe variable. We also tried three differentiegtion attainment
variables available from the Barro and Lee datasedrage years of schooling in population more ttagears of
age; percent of population with completed tertiegiycations in 25-plus age group; percent of pojmuatith
secondary education competed in 25-plus age gRepognizing the fact that education is a slow-mgwiariable
even in five-year averages, we estimate regressithgandom effects, or just OLS so as to comiiesveen and
within countries variation, rather than just witliountry variation. In the end, the results docsi@nge much.

20 Volatility of nominal exchange rate has a positiwel significant coefficient for traditional serviesavings and
tariff are not significant in any of the regresspWWTO dummy is positive in all regressions ansigmificant for

traditional and modern serviceBhe coefficient of currency crisis is positive agignificant, which is a bit surprising
perhaps. However as Gupta, Mishra and Sahay (2G%& shown, crises may not be detrimental to gramvth
developing countries and indeed if the countriesHaw external debt, may be associated with fastports growth.
21 Bai and Perron (2003) derive the rate of convergend the limiting distributions of the estimatedak points.
The results are obtained under a general framewfgplartial structural changes, which allows a stib$¢he
parameters not to change (and, of course, inclagese structural change model as a special cBlsey.also address
the important problem of testing for multiple sttwral changes: a sup Wald type tests for the nydbthesis of no
change versus an alternative containing an arpitramber of changes and a procedure that allowsdmtest the null
hypothesis of, say, | change, versus the alteradypothesis of I+1 changes.

#\We do consider whether the second point can bsidered as a continuation of the same export daygeeeting
the same criteria that we have used.
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We identified 81 episodes of surges in the expafrtaerchandise, 100 episodes of surges
of traditional services and 80 episodes of surgexports of modern services. Table 7 shows the
distribution of durations of surges. Typically sesgn all categories of exports last four to five
years. There are a large number of surges in ivaditservices that last only three ye#rs.

Table 7: Duration of Surges in Exports of Merchandse
and Traditional and Modern Services

Duration of  Number of Surges: Number of Surges: Number of Surges:
Surge (Years) Merchandise  Traditional Services Modern Services

3 3 33 0
4 34 32 38
5 19 19 17
6 9 4 6
7 8 7 11
8 6 3 5
9 or more 2 2 3
Average 5.1 4.4 52
Duration

In Table 8 we consider the average growth ratexpbes before, during and after the surge
episodes. The average growth rate of merchandsaresxis about 15 percent per annum during
surges. In the year before the surge it is 0.4gugy@nd it turns negative after the surge. The
pattern of growth of exports of traditional serga@iring surge episodes is quite similar to that of
merchandise exports. Surges in exports of modewuices are most pronounced, with the exports
of modern services growing at roughly 25 percentgo@um during the surge period. In the years
before the surge, in contrast, the growth of modemice exports is less than 3 percent, and it
turns negative after the surge. Exports of modemices do not grow faster in the three years
following the surge than they did in the three gdagfore it. Evidently, increases in exports of
modern services begin suddenly, last about 5 yaatkit is often difficult to build on the
momentum they create.

%3 As a robustness check we drop these shorter sutgiesy so makes little difference for the results.
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Table 8: Export Growth during Surges

During  Duringthe One Three One Three

the year entire year years year  years
export  duration of prior prior to after  after
surge  thesurge to surge the the
starts surge surge surge
Surges in Exports of Merchandise
Export Growth of Merchandise 15.3 13.7 -0.2 0.3 47- 3.2
Surges in Exports of Traditional Services
Export Growth of Traditional Services 15.1 14.8 41 15 -6.4 -0.2
Surges in Exports of Modern Services
Export Growth of Modern Services 28.2 25.5 2.8 32 -7.7 0.53

In Figure 2, we look at the growth rates aroundsiingje periods, where time 0 is the years
of the surge, while the negative values refer éytars immediately before it and positive values
to the years immediately after. The visual depictieinforces the picture painted by Table 8.

Figure 2a: Average Growth Rate of Exports of Merchadise Exports
Before, During and After the Surge
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Figure 2b: Average Growth Rate of Exports of Tradiional Services

Before, During and After the Export Surge
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Figure 2c: Average Growth Rate of Exports of ModernServices
Before, During and After the Export Surges
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The time distribution of surges is shown in Appenldj Figures E1-E3. Compared to
surges in exports of merchandise, surges of expbrtedern services appear to be somewhat
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more evenly distributed over time. For merchantheee seems to be a concentration of episodes
in the early 1990s and in early the 2000s, refhgcthe widespread adoption of outward-oriented
reforms and increases in production fragmentatr@hgiobal supply chains. It might be thought
that surges in exports of services reflect theuditin of modern information and communications
technology and similarly would be concentratechis tecent period. Interestingly, we do not find
this to be the case. For traditional servicescthsters of surges are in 1985, 1986, 1994 and.2004
For modern services, there are clusters of surgg896, 1998 and 2004-2005.

5. Characterizing Export Surges

Following Fruend and Pierola, we examine the badrayi the RER, its volatility, FDI,
saving, tariff rates, financial reforms and intérpenetration around the surge episodes. We
examine them separately for traditional and moderwices as well as for developing and
developed countries. Figure 3 shows that surgegports of services, both modern and
traditional, tend to be preceded by real exchaagedepreciations, especially in developing
countries. On the other hand, export surges deemh to be preceded by declining RER volatility
(see Figure 4).

Figure 3: RER and Export Surges in Traditional andModern Services
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Figure 4: RER Volatility and Surges in Exports of Traditional and Modern Services
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On import tariffs we see some mild decline in #ineel of tariffs prior to surges in service exports
(Figure 5).

Figure 5: Import Tariffs and Surges in Exports of Traditional and Modern Services
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Surges in service exports also seem to be predadedreases in FDI inflows and in the
savings rate, especially in developing countrieguie 6).

Figure 6: FDI and Surges in Exports of Traditionaland Modern Services
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We show the behavior of more variables in Appertgli¥igures E1-E3. The financial
reform index in Figure E1 shows a trend towardrhfization of the financial sector prior to the
surges of exports of services, and especiallyiifaestalization prior to the surge in the exports of
modern services by developing countries. Expogesialso seem to be preceded by an increase in
the saving rate, especially in developing countfieégure E2). Surges in exports of modern
services, especially in developed countries, aterapanied by and preceded by a sharp increase
in the internet penetration (Figure E3).
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Figure 7: Surges in Exports of Traditional and Moden Services and Per Capita Income
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Even though we do not look at the effects of exparges in this paper, Figure 7 shows a
remarkable acceleration in per capita income grauting an export surge in services. The
acceleration is short lived in traditional servisesges, but lasts longer for surges in modern
services.

6. The Real Exchange Rate and Export Surges

We estimate regressions of the determinants dinieg of a surge in the exports of
merchandise, traditional and modern services, fagusgain on the real exchange rate. For the
dependent variable, we create a dummy which takedua 1 for all the years of that exports surge
and 0 otherwise. We regress it on log per captare and RER (the average of previous three
years to smooth out noise in annual data). As befs controls (again averages of three previous
years) we include volatility of the real exchangeer the savings rate, FDI, an indicator of an
English-speaking population, a dummy for currentyes and the tariff ratd.We include year
fixed effects to account for global events affegtine exports.

24 We also included years since a country joined tleeliVTrade Organization, a financial reform indexi anternet
penetration in the regression, but their coeffitseare uniformly insignificant. There seems to lgeeneral trend
toward trade liberalisation and financial sectbetalisation in all countries, which is not notibsastronger before
the surges. The insignificant coefficients are ppereflecting these general trends. The resultsadle reform are
consistent with Freund and Pierola. The authorsigeorationale for this result, namely that tradforms are often
sector specific and hence may not influence theadvexports growth.
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The approach we have used here is similar to teeusad by Hausmann, Pritchett, and
Rodrik (2005) who defined growth acceleration, gsam algorithm, to pick up turning points in
growth performance. Working with 80 such episodegrowth acceleration, they analyze their
determinants by estimating a probit model on thamiy for accelerations. They find that the
overall predictive power of the model is low, betvertheless growth accelerations are correlated
with RER depreciation, investment, trade opennadssaonomic reforms.

Table 9: Real Exchange Rate and Export Surges

| 1 1" v \Y VI
Merchandise Traditional Modern Services

Services
RER, Average Q.77 1.12%* 1.05** 1.12** (.68** (.68***
[5.02] [3.91] [6.82] [3.86] [4.73] [2.59]
RER*Developing Countries -0.44 -0.09 0
[1.41] [0.29] [0.01]
LOg Per Capita Income, Lagged 0.02** (.02*** 0.01 0.01 0.03*** (.03***
[2.57] [2.61] [1.64] [1.63] [3.82] [3.82]
Year Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 1847 1847 1867 1867 1955 1955
Pseudo R-squared 011  0.11 0.09 009  0.07 0.07

Note: *, **, *** indicate that coefficients are sigficant at 10, 5, 1 percent levels respectively.régressions
include robust standard errors. All regressionseatinated by probit and marginal effects are riggor

Consistent with our earlier analysis, RER depremahas a positive and significant effect
on the probability of a surge of both merchandis@ services, as shown in Table 9. Now,
however, it would appear that the effect is sligtdkger for goods and traditional services. We
interact RER with the dummy for developing courdiie see if RER has a different effect on the
probability of an export surge. The coefficientlois interaction variable is not significantly
different from zero. We try several variations, aof which we present in Appendix E, Tables
E1-E3, but the results are broadly robust. To déistabobustness we also estimate a random effect
probit model, a linear probability model with copntixed effects and year fixed effects, and a
random effects logit model. We calculate robustd#éad errors and, alternatively, cluster standard
errors by country. Since traditional services hanamy surge episodes which last only three years,
we also test the robustness of the results to dnggpe episodes lasting three years.

Next we include other controls in the regressidrab(e 10). As before, in all the columns
we estimate probit models and report marginal &feks is evident from the table, including other
controls does not make much of a difference taelelts, and RER continues to have a positive
and significant coefficient. Results also show thatvolatility of RER has a negative effect on the
probability of an export surge, consistent withufré and Pierola (2012). Experiencing a currency
crisis in the recent past does not affect the ibbaone way or the other but its effect is posat
and marginally significant for the export surgedreditional services. This finding is somewhat
consistent with the pattern observed by BorcheattMattoo (2009). It also seems to be a
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promising area for future research. An English-Epgppopulation increases the probability of an
export surge in modern services, which is intuittdegher FDI inflows and a higher savings rate
are associated with a greater likelihood of a sofgexports of traditional services and
merchandisé®

To explore the robustness of these results, wemasdi Tobit regressions in which the
dependent variable equals the growth of the exmditise corresponding series if there is a surge
and zero if there is no surge. These results maler use of the data, in the sense of
distinguishing larger and smaller surges, and ab should be more informative than those in
Tables 9 and 10. Again, we include year fixed éffend cluster standard errors by countries. We
estimate these regressions including the RER andapéta income, and with the interaction of the
RER with the dummy for developing countries, wittdavithout additional controls (compare
Tables 11 and 12). We now find, as above, a lamgpact of the real exchange rate on exports of
modern services than on traditional services antlaafitional services than on merchandise (as
before, the coefficient of RER is about 50 perdarger for modern services).

Among other variables with significant coefficienéas in the probit regressions, RER
volatility has negative coefficients; currency essEnglish-speaking population, FDI etc. all have
coefficients similar to the ones obtained in prabdressions. Again, there is no indication of
significant differences between advanced and im@lisountries.

%5 We estimate several more specifications, espgdiglincluding these “other controls” one at a tiffie results are
in Appendix E, Tables E4-E6. In all the specifioas RER continues to have a large, positive effadhe probability
of an export surge.
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Table 10: RER, Other Controls and Export Surges

I Il 1] v \Y \
Merchandise Traditional Services Modern Services
RER, Average 0.79%*  0.79**  1.07** 1.07*** 0.75**  (Q.75*
[4.19] [2.93] [5.80] [4.24] [3.95] [2.44]
Log Per Capita Income, PPP, 0.01 0.01 -0.02 -0.02 0.04*** 0.04*
La
) [0.83] [0.42] [1.41] [0.88] [3.16] [1.93]
RER Volatility, Average -0.06**  -0.06*  -0.09***  -QO9***  -0.06*** -0.06**
[3.20] [1.73] [4.57] [2.68] [3.52] [2.11]
Currency Crisis, Lag 0.02 0.02 0.10* 0.10* 0.02 2.0
[0.40] [0.41] [1.81] [1.81] [0.28] [0.37]
FDI, Average 0.01* 0.01 0.02%** 0.02** 0 0
[1.85] [1.14] [3.67] [2.31] [0.22] [0.13]
Savings, Average 0.00** 0 0.01%** 0.01%** 0 0
[2.53] [1.47] [4.37] [2.58] [1.58] [1.15]
Index, English 0.01 0.01 0.01 0.01 0.02** 0.02
[0.56] [0.29] [0.81] [0.41] [2.30] [1.33]
Year Fixed Effects Yes Yes Yes Yes Yes Yes
Number of Observations 1412 1412 1417 1417 1398 8139
Pseudo R- squared 0.11 0.11 0.12 0.12 0.06 0.06
Note: *, ** *** indicate that coefficients are sigficant at 10, 5, 1 percent levels respectivelCiumn [, Ill and V

standard errors are robust; whereas in Columni¥ Bnd VI standard errors are clustered by coustridl regressions
are estimated by probit and marginal effects gpented.

Table 11: Real Exchange Rate and Export Surges, TallRegressions

I 1] 1] v \% VI
Merchandise Traditional Modern Services
Services
RER, Average 0.63*** 0.77*** 0.83***  (0.81** 1.24*** 1.42*
[3.68] [2.97] [4.59] [1.97] [2.95] [1.76]
RER*Dummy for Developing Countries -0.18 0.03 24
[0.54] [0.07] [0.23]
Log Per Capita Income, Lag 0 0 0 0 0.04 0.04
[0.204] [0.21] [0.14] [0.14] [1.13] [1.13]
Year Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 1964 1964 1925 1925 1955 1955
Pseudo R-squared 0.19 0.19 0.14 0.14 0.057 0.057

Note: *, ** *** indicate that coefficients are sigficant at 10, 5, 1 percent levels respectivetgan8ard errors are
clustered by countries. Regressions are estimai@ed the tobit model and marginal effects are regabr
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Table 12: The Real Exchange Rate, Other Controls ahExport Surges, Tobit Regressions

| Il 1l
Merchandise Traditional Services Modern Services

RER, Average 0.65*** 0.83*** 1.27*
[3.07] [3.47] [1.98]
Log Per Capita Income, PPP, Lag 0 -0.03 0.05
[0.18] [1.61] [1.20]
RER Volatility, Average -0.04 -0.07** -0.14**
[1.54] [2.46] [2.15]
Currency Crisis, Lag 0.06 0.11** 0.08
[0.905] [2.01] [0.77]
FDI, Average 0.01 0.02*** -0.01
[1.31] [2.99] [0.38]
Savings, Average 0 0.01** 0.01
[1.13] [2.49] [1.48]
Index, English 0 0.01 0.05
[0.17] [0.31] [1.16]
Year Fixed Effects Yes Yes Yes
Observations 1495 1460 1487
Pseudo R-squared 0.178 0.176 0.073

Note: *, ** *** indicate that coefficients are sigficant at 10, 5, 1 percent levels respectivetan8ard errors are
clustered by countries. Regressions are estimaied the tobit model and marginal effects are regubr

7. Conclusion

The role of exports in economic growth and, in fuithe real exchange rate in export
promotion, is prominent in the literature on deyel®nt and globalization. Much of this literature
dates, however, from the era when exports meardrexpf merchandise, where for an increasing
number of countries today, exports increasinglymseports of services. This raises the
question, among others, of whether the emphagreeiearlier literature on the importance of a
competitively valued exchange rate for promotingagis carries over to this new environment.

To address this question, we have studied the nsgpaf exports of both traditional and
modern services to changes in the real exchangeWa analyze both changes in average rates of
export growth and episodes marked by sharp sungesports, and we distinguish developed and
developing countries. We find that the exportsas/ges, and especially modern services, respond
even more than the exports of merchandise to clsangble real exchange rate. We conjecture
that this may reflect that services, and especiattgern services, use fewer imported inputs, that
these sectors have lower fixed costs of entry, ngafor a more elastic supply response, or that the
demand for these exports is more price elastic.
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In contrast, we do not find consistent evidencdifférential effects across advanced and
developing countries. Nonetheless, as less-advarmetries shift in the course of development
from exporting primarily commodities and merchaedis exporting traditional and modern
services, these findings suggest that appropriieigs toward the real exchange rate become, if
anything, even more important.

This said, relying on an undervalued exchangetoagmcourage the growth of exports of
services, as of merchandise, has its limitationspt it another way, limiting the natural tendency
for the real exchange rate to appreciate as aretpdevelops can have costs as well as benefits.
Eichengreen (2008) and Haddad and Pancaro (20afpcdhat depreciation/undervaluation can
be deployed as a policy tool to spur growth onlthie short term because a country cannot
maintain a depreciated real exchange rate indefyniPotential costs include tensions with other
countries, accumulation of foreign exchange reseovewhich capital losses may occur, and the
fact that adjustment, when it occurs, may coméénform of inflation. For a competitive real
exchange rate to succeed in boosting exportslihaile to be accompanied by strong institutions,
sound macroeconomic policies, a disciplined labotd, high savings rates or other policies
conducive to attracting foreign capital. Finallgr the benefits of the policy to exceed the costs,
countries using real exchange rate depreciatigmmgstart exports and growth should have an
exit strategy in mind and, ideally, in place.
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Appendix A: Data Sources, Summary Statistics and Eferent Real Exchange Rate Variables

Table Al shows that correlation coefficients betwd#ferent real exchange rate series in levels
are numerically not very large and that only someestatistically significant®

Table Al: Correlation Coefficients between Differem Exchange Rate Series, levels

Log RER RER, Residuald.og RER, Log REER,
IFS IFS
Log RER 1
Log RER, Residuals 0.88*** 1
Log RER, IFS 0.31*** 0.43*** 1
Log REER, IFS 0.06*** 0.08 0.01* 1

Note: the entry in each case is the correlatiofffictent and the value in parentheses is the pevéduaccept the
hypothesis that the correlation coefficient is dqoaero. *, **, *** indicate that the coefficiens significantly
different from zero at 10, 5 and 1 percent levalighificance. The correlations have been calcdlatng the data
averaged over five year periods.

The correlations between percent changes in diftesal exchange rate measures are shown in
Table A2, which by comparison, are quite large alsd statistically significant at the 1 percent
level. The correlation between the two Penn WoddI&-based measures, one of which adjusts for
per capita incomes, is quite high (0.99), sugggdtiat the adjustment will make relatively little
difference to the analysis.

Table A2: Correlation Coefficients between Log Chages
in Different Real Exchange Rate Variables

Log Log difference Log difference Log
difference in in RER, in RER, IFS difference in
RER Residuals REER, IFS

Log difference in RER 1

Log difference in RER, 0.99*** 1

residuals

Log difference in RER, IFS 0.82*** 0.90*** 1

Log difference in REER, IFS  0.62*** 0.60%** 0.56%** 1

Note: The entry in each case is the correlatiotffioient and the value in parentheses is the pevéduaccept the
hypothesis that the correlation coefficient is dqoaero. *, **, *** indicate that the coefficiens significantly
different from zero at 10, 5 and 1 percent levedighificance. The correlations have been calcdlaging the data
averaged over five-year periods.

We include different RER series in the regression$able A3, and find the results to be robust.

%6 Anincrease in the value of the REER series intd&an appreciation, whereas for the other thréessen increase
in the value indicates a depreciation. In the teghiat we have reported here, we have flippeditie of REER to
make it consistent with those for the other reghexge rate series.
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Table A3: Exports Growth and Different RER Measures

I Il 11 v \ VI
Merchandise  Traditional Services Modern Services
Log Per Capita Income, Lag -0.04-0.06  -0.06** -0.06 0.05 0.01
[1.36] [1.47] [2.43] [1.15] [1.00] [0.13]
Log difference in RER, IFS L 4xx* 0.10*** 0.19***
[5.92] [3.78] [3.85]
Log difference in REER, IFS .15 0.16*** 0.22%**
[5.72] [4.17] [4.02]
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 317 225 317 225 317 225
Number of countries 62 41 62 41 62 41
R-squared (within) 0.17 0.13 0.13 0.2 0.12 0.12

Note: The dependent variable is growth in expoftserchandise, traditional and modern services¢dimstant USD).
Observations are averages over five-year periodta Bre from 1980-2009. Regressions include cotixeey effects
and period-fixed effect, as indicated. Standardrerare robust and clustered at countries.
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Table A4: Variables and Data Sources

Variable

Source

Merchandise Exports

Calculated using the datarataat USD from the WDI.

Modern Services Exports

Calculated using the datarsstant USD from the WDI.

Traditional Services Exports

Calculated using tAmat constant USD from the WDI.

Real Per Capita Income, Log

RER, PPP, Log Difference

Log difference of realf@ge rate in purchasing-power-parity from
Penn World Tables, vis-a-vis the U.S.

RER, PPP, Residual, Log Differeng

e We regressdakaxchange rate in PPP on real per-capita GDReard

fixed effects; and take the difference betweerndheeal exchange rate
at PPP and the log fitted value from the regression

RER, IFS, Log difference

We construct the bilateeall exchange rate vis-a-vis the U.S. using 0
from the IMF’sInternational Financial Statistics on nominal exchange
rates vis-a-vis the U.S. dollar and the consumieepndex for the US
and other countries.

RER, PPP, Log difference

We obtain an estimatéefé¢al effective exchange rate from IFS ang
the World Development Indicators of the World Bank, and take its log
difference, but its country coverage is more lihite

Volatility of Real exchange rate

Monthly bilaterahl exchange rate calculated using data on kalater
exchange rate and CPI of the U.S. and other cashtind calculate
standard deviation using the monthly data for eaeintry for that year.

Savings Gross domestic savings (% of GDP), from WDI

Education Average years of schooling in populatiwre than 25 (or 15) years of
age, percent of population with completed terti@rysecondary)
educations in 25-plus age groups. All measuregigtdy correlated,
bivariate correlation being .65 or higher (fréwtp://www.barrolee.com).

Tariff We interpolated the tariff data, and alsdcalate the decline in tariff.

Foreign Direct Investment

We update the data otkstb FDI inflows in Lane and Milesi-Ferreti
using the IFS data for 2008, 2009 and 2010. We baleilated the FDI
inflow stock with GDP ratio, but it is available lgruntil 2007.

English Language

We create an index which takedwe 3 if English is the first official or
spoken language, 2 if English is the second spokefficial language, 1
if it is third official or most spoken languageif @ not one of the top
three official languages or one of the three mpsken languages.

Date of Joining WTO

Dummy takes a value 0 befoceuntry became a member and 1
thereafter. From WTOQO's website:
http://www.wto.org/english/thewto e/whatis e/tifoef6 e.htm

Income Groups

Based on the data sheet given bydvBamk last updated in April 2012

low income, $1,005 or less; lower middle income0$56-3,975; upper
middle income, $3,976-12,275; high income, $12@7@ore. Income
classifications set on 1 July 2011 remain in eftextl 1 July 2012.

Currency crisis

Data on currency crisis is fromayaet al for the countries that they
have covered. For Australia, Austria, Bahrain, DarknFrance,
Germany, Ireland, Mauritius, Netherlands and Swiiarel we take the

crisis dates from Reinhart and Rogoff.
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TableA5: Summary Statistics

Variable Observations Mean Std. Min Max
Dev.
Growth of Merchandise Exports 380 0.06 0.08 -0.24 0.70
Growth of Services Exports 380 0.06 0.07 -0.19 0.45
Growth of Modern Services Exports 380 0.08 0.12 -0.31 0.79
Growth of Traditional Services Exports 380 0.06 0.08 -0.30 0.58
Real Per Capita Income, Log 380 8.68 1.18 599 10.73
RER, Log Difference 380 -0.02 0.18 -0.57 0.99
Savings/GDP 380 18.65 9.32 -10.52 50.82
Net FDI/GDP 378 1.99 209 -0.19 1553
Year of Schooling 366 6.65 3.00 0.37 13.23
Internet Penetration 258 1398 21.77 0.00 88.03
Currency Crisis 337 0.88 0.22 0 1
Volatility of RER 308 0.77 0.67 -0.97 3.94
Financial Reform Index 347 0.60 0.28 0 1
English, Index 380 0.67 1.15 0 3
Tariff 257 15.5 12.8 0 96.9

Note: The summary statistics are for five-year ages that have been used in the regressions fortesgdumes.
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Appendix B. Sensitivity Analysis

In this appendix we provide further analysis of #ulelitional covariates of service exports

analyzed in Section 3.

Table B1: Growth of Merchandise Exports, (All Courtries), RER and Other Controls

I Il I \Y V Vi
Log Per Capita Income, Lag -0.03 -0.02 -0.04  -0*01*0.06** -0.01*
[1.16] [1.00] [1.57] [1.96] [2.37] [1.70]
RER 0.15** (Q.15*** (0.13** (0.15*** 0.16*** 0.16***
[4.28] [4.28] [3.37] [4.73] [4.11] [4.23]
Savings (% of gdp) 0 0
[0.45] [1.43]
net FDI (% of GDP) 0 0
[0.26] [1.28]
Currency Crisis 0.25%** 0.04
[3.75] [1.38]
Index for Proficiency in English 0 -0.01
[1.28] [1.17]
Volatility of RER (log) 0.01 0
[1.33] [0.20]
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 380 378 337 380 308 274
Number of Countries 66 66 65 66 60 S5
R-squared (within) 0.15 0.15 0.19 0.19

Note: *, **, *** indicate that coefficients are sigficant at 10, 5, and 1 percent levels respectill regressions

include robust standard errors
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Table B2: Growth of Exports of Traditional Services (All Countries), RER and Other Controls

I Il 1] \Y% V VI
Log Per Capita Income, Lag -0.04 -0.02 -0.06** 1610 -0.10*** -0.02***
[1.50] [1.11] [2.23] [3.25] [3.95] [3.33]
RER 0.14** 0.14*** 0.13*** 0.13*** 0.12** 0.11***
[4.79] [6.07] [4.22] [4.68] [4.09] [3.64]
Savings (% of gdp) 0 0
[0.82] [1.42]
net FDI (% of GDP) 0.01%** 0.01%**
[3.19] [3.19]
Currency Crisis 0.23** 0.07***
[2.56] [3.04]
Index for Proficiency in English 0 0
[0.31] [0.66]
Volatility of RER (log) 0.03***  0.01*
[2.68] [1.66]
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 380 378 337 380 308 274
Number of Countries 66 66 65 66 60 55
R-squared (within) 0.18 0.19 0.21 0.23

Note: *, **, *** indicate that coefficients are sigficant at 10, 5, and 1 percent levels respectill regressions
include robust standard errors

29



Table B3: Growth of Exports of Modern Services (Al Countries), RER and Other Controls

I Il 11 \Y V VI
Log Per Capita Income, Lag 0.02 0.03 -0.01 0 0 1-0.0
[0.29] [0.57] [0.16] [1.01] [0.07] [1.14]
RER 0.23*** (0.23** (.20*** (0.23*** (.23*** (.23***
[3.92] [4.00] [3.40] [4.29] [3.48] [3.46]
Savings (% of gdp) 0 0
[0.32] [0.75]
net FDI (% of GDP) 0.01* 0
[1.72] [1.38]
Currency Crisis 0.24** 0.06
[2.35] [1.63]
Index for Proficiency in English 0.01* 0.01
[1.66] [1.58]
Volatility of RER (log) 0.02 0.01
[1.50] [1.06]
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 380 378 337 380 308 274
Number of Countries 66 66 65 66 60 S5
R-squared (within) 0.13 0.15 0.16 0.15

Note: *, **, *** indicate that coefficients are sigficant at 10, 5, and 1 percent levels respectill regressions
include robust standard errors

30



Appendix C: ldentifying Export Surges

Table C1: Surges in Merchandise, Traditional Servies and Modern Services Exports

Country Data Surge in Merchandise| Surge in Traditional Surge in Modern
Availability Services Services
Argentina 1980-2010 1994-1997 1995-1998; 2003-2p07  2000-2007
Australia 1980-2010 1993-1996; 1999-| 1986-1988; 1993-1996 1996-2000
2001; 2005-2008

Austria 1980-2010 1995-2000; 2004-2007 1987-1990422008| 1998-2001; 2005-2008
Bangladesh 1980-2010 1992-2000; 2003-2006 1995-1997 | 1989-1995; 2002-2008
Bolivia 1980-2010 2000-2006 1985-1987; 2002-2005 shimes identified
Brazil 1980-2010 1999-2004 1998-2004 1996-2002
Canada 1980-2010 1993-2000 1994-2000 1983-1988&-2000
Chile 1980-2010 1985-1989; 1999-2006 1984-19869198 2000-2003

1993; 1996-2003
China 1983-2010 1990-1994; 2002-2007 1986-19882199| 1984-1987; 1989-

1994; 1999-2002 1993; 2002-2008
Colombia 1980-2010 2003-2006 1985-1988 1984-190032006
Comoros 1981-1995 No surges identified 1992-1995 8411088
Costa Rica 1980-2010 1995-1999; 2002-2007 1990+1P988-1999 1987-1994; 1998-

2001; 2005-2008
Cote d'lvoire 1980-2010 1994-1997 No surges idiexatif 1990-1994
Denmark 1982-2004 1980-1985; 1994-1997 1988-19997-2000 1998-2001
Dominican 1980-2010 1997-2000 1996-1999 No surges identified
Republic
Ecuador 1980-2010 2004-2008 1985-1989; 1998-2000 89-1992
Egypt 1980-2010 1987-1991; 1999-2006 1990-19923ZWD5| No surges identified
El Salvador 1980-2010 No surges identified 198481 2802-2004 1984-1987
Finland 1980-2010 1992-1998; 2004-2007 1992-1994 9211M96; 1999-2002
France 1980-2010 1994-2000 1988-1992 No surgetifieein
Germany 1980-2010 1995-2001; 2004-2008 1989-1997:P802; 2000-2008
2005-2008

Greece 1980-1997 No surges identified No surgetifc 1987-1991
Guatemala 1980-2010 1997-2000 1987-1990; 1998-2001 1985-1992
Honduras 1980-2010 1993-1997 1988-1991; 1996- 1986-1989

1999; 2002-2006
Hungary 1983-2010 1995-2000; 2004-2007  1985-19894141997 2000-2007
India 1980-2010 1987-1992; 2000-2006 1986-1992320W08 | 1994-2000; 2003-2006
Indonesia 1982-2010 1989-1992 1985-1998 2002-2005
Ireland 1980-2010 1993-1998 1994-1998; 2001-20048711992; 1996-2001
Israel 1980-2010 1997-2000; 2003-2007 2003-2005 6-29®0; 2003-2006
Italy 1980-2010 No surges identified 1992-1995 Nmss identified
Jamaica 1980-2010 1988-1992 1983-1985; 1990-1992 91-1994
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Jordan 1980-2010 2001-2004 2005-2008 1987-19914-2008
Kenya 1980-2010 No surges identifieg 1985-1990422007 2004-2008
Korea, 1980-2010 1994-1998 1993-1995 1993-1998; 2004-2009
Republic of
Madagascar 1980-2005 No surges identified 1986-1P897-2000 1985-1991
Malaysia 1980-2010 1987-1995; 2003-2006 1985-19969- 1989-1997
2001; 2005-2007
Mali 1980-2009 No surges identified 1999-2001 22007
Mauritius 1980-2010 1984-1987 1986-1990; 1994+ 1986-1989; 2007-2010
2001; 2004-2007
Mexico 1980-2010 1994-2000 No surges identified 419887
Morocco 1980-2010 2005-2008 1982-1985; 1999+ 1982-1985; 2001-2007
2001; 2004-2007
Mozambique 1981-2010 1999-2006 1987-1990; 2005-2010 1991-1995
Nepal 1980-2010 1997-2000 1991-1994 1994-1997
Netherlands 1980-2010 1994-1998; 2005-2008 No sudgatified 1997-2000
New Zealand 1980-2009 No surges identified 19915199 1980-1983; 1998-200(L
Norway 1980-2010 1994-1997 1989-1991 1996-20004 21D 7
Pakistan 1980-2010 1985-1992; 2002-2005 No sudgedified | 1983-1987; 1993-1996
Paraguay 1980-2010 1984-1990; 2002-2008 No sudgesified 1997-2000
Peru 1980-2010 1994-1997; 2004-2008 1996-1998;-2008 | No surges identified
Philippines 1980-2010 1987-1991; 1993-2000 19913199 1994-1997; 2003-201p
Portugal 1980-2010| 1982-1985; 1987-1991;984-1985; 2006-2008 2005-2008
1994-1997
Senegal 1980-2009 No surges identified No surgadiited No surges identified
South Africa 1980-2010 2005-2008 1994-1998; 2000320 2005-2008
Spain 1980-2010 1993-1997 1981-1984; 1994-2p00 -P993; 2005-200§
Sri Lanka 1980-2010 1992-1996 1989-1995 No sumdestified
Swaziland 1980-2010 2000-2003 1986-1989 No sudgdified
Sweden 1980-2010 No surges identified 1999-20004ZD08 1997-2001
Switzerland 1981-2010 2004-2008 1997-2000; 2005£200997-2000; 2004-2010
Thailand 1980-2010 1986-1989; 2003-2006  1984-19909-2002 1988-1993
Togo 1980-2010 No surges identifieg No surges itledt No surges identified
Tunisia 1980-2010 1988-1991; 2004-2008 2004-2008 9844)01; 2007-2010

Note: We dropped several countries because eltkee wvas no data available or because the datawaiable only
for a few years and was not sufficient to deternsimactural breaks. These include Belarus, BelgiBuorundi, Cape
Verde, Croatia, Czech Republic, Estonia, Iran, |.hasvia, Lebanon, Lithuania, Namibia, Poland, ®loia, Tanzania
and Uganda. In addition, only partial data waslate for Burkina Faso, Central African Republiapdn, Malawi,
Mauritania, Rwanda and Zimbabwe. Of the countrieshave included in the analysis, we have full datdive-year
panels for all countries except Brazil, Comorosnibark, Hungary, Indonesia, Mozambique and Swaziland
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Figures C2, C3 and C4 show selected episodes gésum exports of merchandise, modern

services and traditional services.

Surge in Exports of Goods (1987-1%2 and 2000-2006)

Figure C2: India
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Figure C3: India—Surge in Exports of Traditional Savices (1986-1992 and 2003-2008)
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Surge in Exports of Modern Servies (1994-2000 and 2003-2006)

Figure C4: India
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Appendix D: Characterizing Export Surges

Figure D1: Temporal Distribution of the Episode ofExport Surge in Merchandise
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Figure D2: Temporal Distribution of Export Surges in Modern Services
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Figure D 3: Temporal Distribution of Export Surgesin Traditional Services
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Appendix E: Predicting Export Surges

The financial reform index in Figure E1 shows atkéoward liberalization of the
financial sector prior to surges of exports of ggs and especially fast liberalization prior to
surges in exports of modern services by developmntries. Export surges also seem to be
preceded by an increase in savings rate, espetiallgveloping countries (Figure E2). Surges in
exports of modern services, especially in develapmeaohtries, are accompanied by and preceded
by a sharp increase in internet penetration (FigiRe

Figure E1: Financial Reforms and Export Surges in 8rvices (Traditional and Modern)

Financial Reform Index Financial Reform Index
Modern, Developed Modern, Developing

Financial Reform Index Financial Reform Index
Traditional, Developed Traditional, Developing

Graphs by service and dummy_dev2
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Figure E2: Savings and Export Surges in Services (&ditional and Modern)
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Figure E3: Surges in Exports of Traditional and Mocern Services and Internet Penetration
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In Tables E1-E3, we estimate regressions to predjobrt surges in merchandise, traditional
services and modern services respectively. In collirwe estimate a probit regression and

cluster the standard errors by countries. In collimre estimate a linear probability model, in
which we also include country fixed effects. Inwoin Il we estimate a random effect probit

model, and in column IV a random effect logit mofielthe last two columns we do not report
the marginal effects).

Table E1: Surges in Merchandise and RER

I Il 1] v

RER, Average 0.77%* 0.90*** 4.36*** 7.66***

[3.35] [2.74] [3.59] [3.65]

RER, Average*Developing Countries -0.38 -1.8 -3.33

[0.98] [1.38] [1.48]

Log per Capita Income, Lag 0.02-0.21** 0.04 0.08

[1.18] [2.35] [0.55] [0.64]

Country Fixed Effects Yes Yes No No

Year Fixed Effects Yes Yes Yes Yes

Observations 1847 1964 1964 1964
R-squared 0.143

Pseudo R-squared 0.114

Note: *, ** *** indicate that coefficients are sigficant at 10, 5 and 1 percent levels respectivally
regressions include robust standard errors.

Table E2: Surges in Traditional Services and RER

I Il 1] \
RER, Average 1.12% 1.18* 4.35%* 7.91%**
[2.29] [2.25] [3.97] [4.13]
RER, Average*Developing Countries -0.09 -0.16 -0.21 -0.68
[0.18] [0.31] [0.18] [0.33]
Log per capita income, Lag 0.01 -0.09 0.04 0.08
[0.90] [-0.99] [0.64] [0.66]
Country Fixed Effects Yes Yes No No
Year Fixed Effects Yes Yes Yes Yes
Observations 1867 1925 1925 1925
R-squared 0.099
Pseudo R-squared 0.0914

Note: *, **, *** indicate that coefficients are ghificant at 10, 5, and 1 percent levels respelgtival
regressions include robust standard errors.
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Table E3: Surges in Modern Services and RER

I Il 1] v

RER, Average 0.68** 0.86** 3.17** 6.04***

[1.98] [2.41] [2.83] [3.15]

RER, Average*Developing Countries 0 -0.24 -0.27 -0.75

[0.006] [0.59] [0.22] [0.36]

Log per capita income, Lag 0.03* 0.19* 0.18**  (0.32*

[1.93] [1.74] [2.52] [2.56]

Country Fixed Effects Yes Yes No No

Year Fixed Effects Yes Yes Yes Yes

Observations 1,955 1,955 1,955 1,955
R-squared 0.074

Pseudo R-squared 0.076

Note: *, ** *** indicate that coefficients are sigficant at 10, 5 and 1 percent levels respectivally
regressions include robust standard errors.

In Tables E4-E6 we include other controls in thggressions for export surges in
merchandise, traditional services and modern sesviespectively. Regressions are estimated
with probit models and marginal effects are repbrte

Results in Table E4 show that among other contRER volatility has a negative effect
and savings rate has a positive effect on theiliked of an export surge in merchandise. In
column VII, we include all of the controls togethekcept tariff rate, because it has fewer

observations (if we include tariff along with aflithe other controls, similar results are
obtained).

Table E4: Surges in Merchandise Exports and RER, Idluding Other Controls

I Il 1] v Y VI VI
RER, Average 0.87*** 0.73*** 0.78** 0.78** 1.01** 0.77** 0.79***
[3.35] [4.65] [5.03] [5.07] [3.75] [5.02] [4.19]
log per capitaincome, lagged 0.02 0.02**  0.02** 0.01 -0.02 0.02** 0.01
[1.15] [2.46] [2.49] [0.74] [-1.23] [2.47] [0.83]
RER Volatility, Average -0.07* -0.06***
[-1.83] [-3.20]
Currency Crisis, Lag 0.02 0.02
[0.49] [0.40]
FDI, Average 0 0.01*
[0.48] [1.85]
Savings, Average 0.00*** 0.00**
[3.14] [2.53]

Tariff, Average 0
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[0.41]

Index, English 0 0.01

[0.40] [0.56]
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Observations 1467 1818 1819 1841 964 1847 1412
R-squared 0.112 0.111 0.111 0.118 0.0622 0.114 0.111

Note: *, ** *** indicate that coefficients are sigficant at 10, 5 and 1 percent levels respectivalyregressions
include robust standard errors.

Results in Table E5 show that RER volatility angh@r import tariff both affect the
likelihood of an export surge in traditional seesmegatively where as high FDI, savings rate
and wider use of English increases the likelihobthe export surge.

Table E5: Surges in Traditional Services Exports ad RER, Including Other Controls

I Il 1] v Vv VI VII

RER, Average 1.26%** (0.98** 1.04*** 1.06**  1.65*** 1.05**  1.07**
[4.93] [6.31] [6.77] [6.79] [6.21] [6.78] [5.80]
Log per Capita Income, lagged 0.01 0.01 0.01 0 0 0.01 -0.02
[0.53] [1.55] [0.83] [-0.24] [-0.19] [1.38] [-1.41]

RER Volatility, Average -0.10*** -0.09***
[-2.87] [-4.57]

Currency Crisis, Lag 0.06 0.10*
[1.26] [1.81]

FDI, Average 0.02%** 0.02%**
[4.86] [3.67]

Savings, Average 0.00*** 0.01***
[3.65] [4.37]

Tariff, Average -0.00**
[-1.99]

Index, English 0.01* 0.01
[1.75] [0.81]

Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Observations 1,471 1,837 1,840 1,862 1,044 1,867 1,417
R-squared 0.105 0.090 0.10 0.097 0.09 0.093 0.12

Note: *, **, *** indicate that coefficients are sigficant at 10, 5 and 1 percent levels respectivilyregressions include robust
standard errors.
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Results in Table E6 show that RER volatility hasegative effect and the wider use of English
has a positive effect on the likelihood of an expoirge in modern services.

Table E 6: Surges in Modern Services and RER, Inclling Other Controls

I Il Il \Y \Y, VI Vi

RER, Average 0.78** Q.72** 0.68*** 0.69*** 1.08*** 0.68*** 0.75***
[4.21] [4.84] [4.68] [4.73] [4.48] [4.69] [3.95]

log per capita income, lagged0.04***  0.03*** 0.03*** (0.02*** (0.05*** 0.03*** (0.04***

[4.03] [359] [4.15] [2.65] [4.00] [3.29] [3.16]

RER Volatility, Average -0.07*** -0.06***
[-3.99] [-3.5]
Currency Crisis, Lag -0.04 0.02
[-0.87] [0.29]
FDI, Average 0 0
[0.15] [-0.22]
Savings, Average 0 0
[1.30] [1.58]
Tariff, Average 0.00**
[2.38]
Index, English 0.02%** 0.02**
[3.29] [2.31]
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Observations 1453 1924 1927 1947 1033 1955 1398
R-squared 0.062 0.078 0.076 0.076 0.066 0.081 0.068

Note: *, ** *** indicate that coefficients are sigficant at 10, 5 and 1 percent levels respectivalyregressions
include robust standard errors.
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