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Exchange Rate Volatility, Value-added Trade, and Intra-regional
trade in East Asia and North America

Abstract

Valueadded export isvhat really matters to an economy in terms of job
creation and value generatiofraditional approachusing gross trade data toeasure
and study trade faces morehallenges and criticisms due @double countingO and
multi-country production chainflohnson, 2014and some \@dence indicates that the
rise of Global Value Chains (GVCs) artlobal Production Networks GPNs) ha
wegkened the link (IMF, 2015)The literature presents no consensus on the relationship
between exchange ratelatility and grosdrade and it also lacks aémpirical studies
on its impact on valuaddedtrade To fill the gap, thgpaperempirically re-examne the
relationshp between exchange ratelatility andtradeusing new valu@addedbilateral
trade data for 41 countries during 1995~2013 in comparison with gross Titaele.
results of usingfoisson BeudeMaximuntLikelihood (PPML) methogbrovide sevela
findingsas follows: irst, exchange rateolatility discourage trade in general, but more
seriousfor valueaddedtrade Second,trade costs caused lgeographicaldistance,
commonlanguageand bordereffecs between two countries became less impoitant
valueadded tradeThird, it confirms, like in gross trade, the empirical results of real or
nominal exchange on trade are similar in value-added trades and companiesio respond
to thevolatility of previous yearn making exportdecisiors for current year. Fourth,
developedcounties face less exchange rate ridkast but not least, intnagional trade
is lessresponsiveto exchange rateolatility in East Asia and NAFTAgspecialy in
NAFTA.

Keywords valueadded trade, exchange ratdatility, international tradentra-regional
trade, East Asia, NAFTA
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1. Introduction

Since the collapse of the Bretton Woods system, the debate on the ahpact
exchange rate volatility on international trade has never stopped among academics and
policy makersln times of financial crisis, many governments seek to intervene foreign
exchange market by arguing that volatile exchange rate will hurt its expbhiaam its
economy. Most recerttigh-profile case, which was well covered in the G20 and G7
meetingswas JapanOs interventionthe secalled @xcessive volatility and disorder
movement®of foreign exchange earlier 2016.

But how doesxchange rate vdiéity affect trade?There is haconsensusn
this topic boththeoretically and empiricallyin early theoretical studiegxchange rate
volatility is oftenseen as an additional commerciak and a transaction coassociated
in internationatrade, thg greater volatility means more uncertainty of expected profits,
and caisequently firms will reducéheir outpus and exports (Clark, 1973xchange
rate volatility also can be a sunk cost or fixed entry cost that discourages firm to export
(Hayakawa an&Kimura, 2008).Many emjrical researchesiave proven this negative
relationship (Hooper and Kohlhagen, 1978; Baron, 1976; Cushman 1983; IMF, 1984;
Feenstra and Kendall, 199Arize et al., 2000; Willem Thorbecke, 2008zturk and
Kalyoncu, 2009;Hayakawa ad Fimura, 2009Chitet et al., 2010 However, these
conclusions rely on many theoretical assumptions such as perfect competition, the
absence of imported inputs, the high aversion to risk, and the absence of hedging
financial instrument$. Once those aamptions are relaxed, the relationship between
exchange rate volatility and trade become more complicated and ambiguous.

On the other handome studies suggest a positregationship Depending on
the levelof risk aversion, greater exchange rate vityatmay lead highest riskversion
firms to increase their overseas sales (income effect is larger than substitution effect)
owing to an expected revenue cut per export unite (De Grauwe, 13@f).and
Eckwert (1999) reonfirmed the positive relationghby studying heterogeneous firmsO
response to exchange rate volatiliBomeresearchers also reported the edimdings
using different datses and estimation techniques (Mckenzie and Brooks, 1Bg&da
and Mendez, 1998; Klein and Shambaugh, 2006; Rahamd Serletis, 2009\t the
same time many otherresearchers could not find a significaagsociationbetween
exchange rate volatility and tradeldndroyiannis et al.2008); Boug and Fagereng,
2010; Tenreyro, 2007; Eicher and Henn, 200%e ambiguy hints a welaccepted

1 Marc Auboin and Michele Ruta, 2011, The Relationship between Exchange Rates and International
Trade: a Review of Economic Literature, WTO, staff working paper ERSD — 2011-17



view that the study of exchange rate volatility on trade is an empirical issue (Chit et al.,
2010)given econometric results rely heavily on the model dp=tion, samples, time
periodsandestimation methad

Almost all exchangeate and tradditeraturerely on gross trade datahich
may ro longer be accurate in measuring OrealO bilateral trade positions given the rise of
production networks due to Odouble counting® and-eoultitry production chains
(Johnson, 2014). As Johns¢2014) pointed out the gross tradata overestimate or
underestimate bilateral trade relations and foreign exposure when intermediate trade
dominates two thirds of world tradéor instance, China only created a value of $6.5 to
the I-phoneOmtal manufaturing cost of $179 but the gross trade data reports ChinaOs
I-phone export to the US is $179 per unit, which dramatically inflated Chinese exports
to the USfor the outdated gross trade statistics do not reveal trade based on supply
chains (Xing and Detg 2010; Xing, 2012)Thus the USDRMB movements are likely
to have a limited impact on the Whina bilateralgrosstrade given ChinaOs Ofinal
assembly@tatusin the supply chaindJNCTAD (2013) and IMF (2015) noted that the
impact of exchange rate amade have decreased following the rise of production
networks together with the availability of hedging products

As demonstrated ithe case of-phone (Xing and Detert, 20},@&xchange rate
movements are likely to have a different impact on trade, pkatig in magnitude,
between gross trade data and trade in value adidlectover, it is the valuadded in
final exports that really matters to the job creation, value generation and wealth
accumulation. Therefore it is necessaryand critical to re-examne the impact of
exchange rate on trade using vahdeled trade data armbmpareit with the results
using gross trade dataAs valueadded tradedirectly measureghe price level ofa
countryQOs real labor and capital inputs (Johnson, 2014), it is exiiettedchange rate
volatility will have a negative and more sensitive relationship than that measured in
gross trade.

The studyattempts to beto the besknowledgeof the authorthe first one to
examine the impact of exchange rawmlatility on valueadded trade using
comprehensivéilateralvalueadded trade datdhe exercisantends to contribute to the
empirical literature of exchange rate antadeby providing severalnovel findings in
connectionwith valueaddedtrade Multiple analyse were coductedin comparison
with grosstrade the impact of exchange ratelatility on value addettade trade costs
or trade frictions in valuaddedtrade nominal exchange ratlatility and shorterm
volatility ontrade theimpact of exchange rat®latility on intraregionaltradewhich is
relevant toThorbecke (2008) and Hayakawa and Kimura (2009)Os work on Egst Asia



its impact indifferent stages aécononic developnent.
The paper is constructed as follow. Section 2 discusses the data and methodology
Section 3 reports the results. Section 4 concludes.

2. Data and methodology
2.1 Data

The sample includesnnualbilateral trade ammg 41 countrie’s (see the graph
A below) from 1995 to 2013While the gross trade data is the World Trade Flows
(WTF) bilateal datd, the valueadded trade datas receivedfrom Duval, Li, Saraf,
Seneviratne who constructed the dsg¢h based on the OEGRTO Trade in Value
Added (TiVA) dataset and published their work Journal of International Economics
(Duval, et al., 2016 GDP and GDP deflator is from the World Developmiedicators
at the World BankThe GDP deflator data is used to generate the real GDP, real gross
and valueadded exports.

2 The availability of data on monthly exchange rate and monthly CPI from 1995~2013 limits the
number of sample countries. Belgium and Luxembourg were dropped as the two countries were
treated as one combined entity in trade statistics until 1999.

3 World Trade Flows (WTF) bilateral data is constructed based on UN COMTRADE database by
Robert C. Feenstra and Robert Lipsey and is available at
http://cid.econ.ucdavis.edu/HtmI/WTF_bilateral.html

4 The original OECD-WTO Trade is only available for selected years and the authors used methods of
interpolation and extrapolation to generate annual value-added trade data. They have proved their
data is reliable and details of their work can be found at their paper “Value -added trade and business
cycle synchronization ” on Journal of International Economics, 2016.




Figure 1 Sample Countries
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The nominal monthlyexchange rate iglerivedfrom the International Financial
Statistics(IFS) of the IMF and the real terns obtained bydeflaing the monthly
consumer price indéxat IFS. Control \ariables related to gravity model such as
distance, common language, adjacency (contiguous) Regional Trade Agreement,
population, colony are downloaded from the Gravity Dataset from the website of the
Centre d'ftudes Prospectives et d'Informations Internationales (CER#)summary
statisticsof main variabless shown as in table. 1

5 Chinese monthly CPI was found at the Federal Reserve Bank of St. Louis
https://fred.stlouisfed.org/tags/series?t=china%3Bcpi




Table 1 Summary Statistics

Variable Obs Mean Std. Dev Min Max
Real TiVA 31,160 3775291 1.29E+07 0 3.46E+08
Real Gross Export 31,160 4627523 1.65E+07 0 4.50E+08
Log_TiVA 31,158 13.22346 2.150619 4.43741 19.66168
Log_Gross Exprt 29,516 11.88141 2.6102 -2.318883 21.65787
Real ER Vol 31,160 0.7827764 0.6656752 0.0021269 2.980767
Nominal ER Vol 31,160 0.7574027 0.6429797 0 3.612946
RER Vol (T) 31,160 0.7948418 0.6786822 0.0016942 3.142886
Log GDPi 28,400 25.40791 1.94102 20.08501 31.56992
Log GDP;j 28,400 25.40791 1.94102 20.08501 31.56992
Log Distance 31,160 8.538924 0.9279997 5.6215 9.871479
Adjacency 31,160 0.0414634 0.1993627 0 1
Common Language¢ 31,160 0.0890244 0.2847835 0 1
Colony 31,160 0.0353659 0.184/057 0 1
Log Populationi 31,160 3.421076 1.46629 1.437331 7.179154
Log Popolationj 31,160 3.421076 1.46629 1.437331 7.179154
RTA 31,160 0.3560976 0.4788522 0 1

Figure 2 and Figure 3 presembwnward slopebetweenexchange rate volatility and
export (TiVA and gross tradd)lominal exchange ratelatility is slightly steep.



Figure 2 Scatter plot of exchange rate volatility and TiVA
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Figure 3 Scatter plot of exchange rate volatility and gross export
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2.2 Methodology

The gravity model is often used to examine bilateral trade flows and it is one of
the most successful empirical models in economics (Anderson, 2010). Following
recent literature(Tenreyro, 2004; Clark, Tamirisa, and Wei, 2004;y&@wa and
Kimura, 2009), the papealsouses gravity model in exploring the impact of exchange
rate volatility on trade in valuadded and gross trade.

Gravity modelusually suffers from Ozero trade flowO problem, which causes
information loss and poteat biased resultsThe poisson pseudo maximum likelihood



(PPML) estimation method is often used, arguably the best tool, in addressing the Ozer
tradeO issue in gravity mod@antos Siliva and Tenreyro, 2006; 2008his paper
employs the PPML method ftine baseline analysis whi@eLS andpanel fixed effect
are also used for robustness check.

The baseline equation is as below:

ExpOT'tij!t = ﬁO + ﬁl!" 1"# it [ | In"# 1 + 1 [ " ”"#$%&I( " + ! 4!"# "
+ 1 k!"#$%"&!",! 1 Em )

Export,, represents real export values of counttg countryj at timet in
either gross trade or ifiVA (trade in valueadded). In!GDP,, and In!l"# ,, are the
log of the real GDP of countiyand log of real GDP of countjyrespectively at timé
" 1"#$%&'(l+y is the log of geographical distance between countaypd countryj.
I"#$%"&,., stands for several control variables that are often used in gravity model. In
this paperit includesdummy variables, which takeslua of 1 if two countries meet
share or areommon language, common bdar or adjacency, former colony, regional
trade agreemereero otherwiseThe control variables also include the log of population
of countryi and country.

I"# 1,;cis the volatilty of realor nominalexchange rates.acking of consensus on
what is the best measurement of exchange rate volatilis/study employ the widely
used firstdifference approach, i.e., the fudifference of the monthly natural logarithm
of bilateral exchange rate (real andminal) in current year and previous year (IMF,
2004). This method captures both the lag and anticipated effect of volatility on firmOs
export decisions (Thorbeck, 200&ontemporaneous volatilitgr shortterm volatility,
which is the firstdifferenceof the monthly natural logeghm of bilateral exchange rate
in current year, is also used for robustness check.

3. Estimation Results
This session reports the econometric results, which include baseline results,
extension of baseline equatiday controling more variablesrobustness check, and

adding interaction variables of East Asia, NAFTA and High Income countries.

3.1 Baseline results



Table 2 reports the balne resub. It suggests a significant negative
relationship between real exchange rate ildlatind export value in both valumided
exports and gross exports regardless of the estimation mé&iRdledL, OLS and Fixed
Effect®. The rest of gravity variables are as expected.

Table 2 Baseline results of three different estimation methods

1) (2) 3) (4) (5) (6)
PPML OoLS Fixed PPML oLS Fixed
Effects Effects
VARIABLES TiVA TiVA TiVA Gross Gross Gross
Export Export Export
g RSN 0.367**  0.461*** 0.0505*** (0.386*** (0.821*** (.745%**
(0.00955) (0.00519) (0.00493) (0.0100) (0.00446) (0.00955)
I"# 'Real I"# | 0.372*** 0.404*** -0.00434 0.424** (0.520*** (0.190***
(0.0104) (0.00533) (0.00510) (0.0119) (0.00463) (0.00723)
Log Distance -0.0410 -0.547*** -0.0603** -0.632***
(0.0263) (0.0109) (0.0277) (0.00943)
Real ER -0.155** -0.0792*** -0.203* -0.0462* 0.000491 -1.093***
Volatility
(0.0263) (0.0150) (0.109) (0.0266) (0.0128) (0.179)
Adjacency 1.190***  1.004*** 1.330**  (0.840***
(0.0784) (0.0465) (0.0769) (0.0385)
Common 0.391***  (0.558*** 0.475***  0.716***
Language
(0.0600) (0.0332) (0.0636) (0.0313)
Colony 0.0802 0.478*** -0.299***  (0.140%***
(0.0608) (0.0423) (0.0555) (0.0387)
Constant -4.083***  -4.221***  12.14*** 5 749** -17.06*** -11.18***
(0.438) (0.216) (0.169) (0.520) (0.191) (0.319)
Observations 25,894 25,892 25,892 25,894 25,855 25,855
R-squared 0.262 0.503 0.006 0.274 0.738 0.717
Number of id 1,638 1,638

NoteRobust standardreors in parentheseand*** p<0.01, ** p<0.05, * p<0.1

3.2 Extension of more control variables

6 Hausman Test was performed and it suggests applying Fixed Effects rather than Random Effects.
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Following previous studies, the paper extended the baseline equation by
controlling more variables, namely population and regional trade agreement (RTA)
while catrolling countryyear pair dummy variables as shown in tabld3e major
results are consistent aatl expected exce@n unusual, bubk, negativerelationship
with colony in gross exports. The PPML results suggest that the negative impact of
real extange rate volatility on exports is greater in TiVA than gross expOrie
explanation can be that valaeded exports measures the value added as an output of
labor and capital within a natal boundary in final exports, thus the real exchange rate
volatility changes the price competitiveneslacal labor and capitathat lead to a
direct impact on the valsedded exports to the final market.

Furthermore, it shows thahagnituds of geographic distance, Adjacency,
common languagare smaller in TiVAThis empirical findings echo thargumenthat
the GVCs reduce the sensitivity of exports to bilateral geographic dis@asmce
valueadded export can happen via third countries (Johnson, Zeddhe same reason,
trade frictions or trade cost caused bymomon boarder and language barraso
become weaker.

7 Some literatures suggest colony and trade can have a negative relationship as many former colonies
got independence by opposing former colonizers. As a result, the bilateral trade between two countries
saw a decline after independence.

11



Table 3 Estimation results by controlling more variables using PPML method

(1) (2) (3) (4) (5) (6)
VARIABLES TiVA TiVA TiVA Gross Gross Gross
Export Export Export
g g 0.377* 0.287%*  0.281**  (0.398***  0.311***  (0.309***
(0.00883) (0.00839) (0.00825) (0.00928) (0.00791) (0.00776)
" _1"H$ I"# ;  0.380** 0.292** (.286*** 0.431*** (0.357***  (.355***
(0.00927) (0.00866) (0.00845) (0.0104) (0.00923) (0.00892)
Log_Distance -0.129*** -0.653*** -0.555*** -0.170*** -0.664*** -0.636***
(0.0236) (0.0190) (0.0258) (0.0255) (0.0177) (0.0258)
Real ER Volatility -0.0998*** -0.220*** -0.211** 0.0162 -0.0862*** -0.0828***
(0.0264) (0.0264) (0.0265) (0.0269) (0.0250) (0.0256)
Adjacency 1.207**  0.537*** 0.500*** 1.337** 0.704***  (0.693***
(0.0707) (0.0537) (0.0486) (0.0653) (0.0465) (0.0467)
Common 0.471** 0.638** 0.631*** 0.564*** 0.736*** 0.735***
Language
(0.0550) (0.0479) (0.0456) (0.0565) (0.0493) (0.0494)
Colony -0.0190 0.0127 0.0612 -0.409*** -0.382*** -0.367***
(0.0590) (0.0489) (0.0469) (0.0524) (0.0413) (0.0431)
"% _1"#$%&'(") ; 0.416** 0.442*** 0.405***  0.412***
(0.0129) (0.0137) (0.0151) (0.0156)
I" 1 1Population, 0.413** 0.438*** 0.362***  0.369***
(0.0116) (0.0119) (0.0133) (0.0139)
RTA 0.371%** 0.107
(0.0465) (0.0665)
Import-year Yes Yes Yes Yes Yes Yes
dummy
Exportyear Yes Yes Yes Yes Yes Yes
dummy
Constant -4.526**  1.354***  0.517 -6.119** -0.663* -0.893**
(0.399) (0.332) (0.368) (0.462) (0.368) (0.442)
Observations 25,894 25,894 25,894 25,894 25,894 25,894
R-squared 0.317 0.487 0.517 0.348 0.544 0.551

Note:Robust standard errors in parenthesesl*** p< 0.01, ** p<0.05, * p<0.
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3.3 Robustness check

Three methodsire used in robustness chefir the interest variable.e. different
estimation methods, nominal exchange rate volatility, and different measurement of real
exchange volatility.The results recoin the significance and robustness of the previous
estimation results.

Table 4showsthe resultof robustness check using OLS and Fixed EffecBoth
OLS and Fixed Effects results confirm the direction of exchange rate volatility using PPML
method. Yet it is noted that Fixed Effects suggests a more sensitive relationship in gross
trade while PPML reports a greater impact of volatility on TiVAis difference due to the
choice of estimatioomethod is usually acceptabdgven it does not change the sigii the
relationship.

13



Table 4 Robustness check using OLS and Fixed Effects

1) (2 3 (4) %) (6)

PPML OLS Fixed PPML OLS Fixed

Effects Effects

VARIABLES TivA TiVA TiVA Gross Gross Gross
Export Export Export

Log'"#$ ""# | 0.281** 0.377*** 0.0489*** 0.309***  (0.804*** (.618***
(0.00825) (0.00459) (0.00558) (0.00776) (0.00442) (0.00906)

Log""#$ I"# | 0.286*** 0.311*** -0.00591 0.355*** (0.460*** 0.0629***

(0.00845) (0.00465) (0.00592) (0.00892)

Log_Distance -0.555%**
(0.0258)
Real ER Volatility -0.211***
(0.0265)
Adjacerty 0.500%***
(0.0486)
Common 0.631***
Language
(0.0456)
Colony 0.0612
(0.0469)
RTA 0.371***
(0.0465)
4 IHS%E& (") | 0.442%**
(0.0137)
"# 1"#$%&'(") |« 0.438***
(0.0119)
Import-year Yes
dummy
Exportyear Yes
dummy
Constant 0.517
(0.368)
Observations 25,894
R-squared 0.517
Number of id

-0.849%+

(0.0135)
-0.126%*

(0.0134)
0.527%+
(0.0401)
0.577*+

(0.0313)
0.408*+*

(0.0385)
0.0652++*

(0.0247)
0.365*+*

(0.00654)

0.420***

(0.00707)
Yes

Yes

0.0486

(0.214)
25,892
0.613

-0.207*
(0.110)

Yes

Yes

11.98***

(0.332)
25,892
0.006
1,638

-0.636***

(0.0258)
-0.0828***

(0.0256)
0.693*+*
(0.0467)
0.735%+

(0.0494)

-0.367**

(0.0431)
0.107

(0.0665)
0.412%+

(0.0156)

0.369***

(0.0139)
Yes

Yes

-0.893**

(0.442)
25,894
0.551

(0.00447) (0.00724)
-0.766*+

(0.0132)
0.00151

(0.0123)
0.646%**
(0.0346)
0.736*+

-1.409%**
(0.203)

(0.0305)
0.0918*
(0.0370)
0.0567+

(0.0251)
0.0727++

(0.00574)
0.291%+
(0.00655)

Yes Yes

Yes Yes

-15.49%**

(0.210)
25,855
0.766

-24.23%

(0.580)
25,855
0.748
1,638

NoteRobust standard errors in parenthesamsl *** p<0.01, ** p<0.05, * p<O.
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As indicatedin Table 5,the results are ralst. Besides, it reconfirms thite choice
of real or nominal exchange rate makessmgnificant difference in empirical studies on
volatility on trade (IMF, 2004). This empirical evidence is also true in vatldedrade

15



Table S Robustness check using nominal exchange rate volatility

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

PPML oLS Fixed PPML oLS Fixed

Effects Effects

VARIABLES TivA TiVA TiVA Gross Gross Gross
Export Export Export

g IHS "¢, 0.282%*  0.377** 0.0481** (0.311*** 0.804*** 0.615***
(0.00823) (0.00460) (0.00557) (0.00772) (0.00443) (0.00874)

" _1"H$ I"# ;  0.287** 0.311*** -0.00666 0.356*** 0.460*** 0.0598***

(0.00849) (0.00466) (0.0089) (0.00892) (0.00448) (0.00686)

Log_Distance -0.556*** -0.849*** -0.639*** -0.764***

(0.0257) (0.0135) (0.0257) (0.0132)
Nominal ER Vol. -0.211** -0.129*** -0.0965** -0.0588** -0.00612 -0.511***

(0.0273) (0.0139) (0.0483) (0.0257) (0.0128) (0.0775)
Adjacency 0.497***  0.524*** 0.693***  0.646***

(0.0486) (0.0400) (0.0465) (0.0346)
Common 0.633**  0.577*** 0.738**  0.734***
Language

(0.0458) (0.0313) (0.0497) (0.0305)
Colony 0.0597 0.406*** -0.366*** 0.0932**

(0.0470) (0.0385) (0.0432) (0.0370)
RTA 0.372** (0.0685*** 0.110* 0.0562**

(0.0464) (0.0246) (0.0664) (0.0251)
Log!Population, 0.440*** 0.366*** 0.411** 0.0729***

(0.0137) (0.00655) (0.0156) (0.00574)
" 1"HE%&' (M) ; 0.436**  0.421%* 0.368**  (0.292***

(0.0119) (0.00708) (0.0140) (0.00655)
Import-year Yes Yes Yes Yes Yes Yes
dummy
Exportyear Yes Yes Yes Yes Yes Yes
dummy
Constant 0.482 0.0497 11.82** -0.960** -15.47** -25.26%**

(0.370) (0.214) (0.328) (0.442) (0.210) (0.578)
Observations 25,894 25,892 25,892 25,894 25,855 25,855
R-squared 0.515 0.613 0.006 0.549 0.766 0.747
Number of id1 1,638 1,638

Note: Robust standard errors in parenthesesr** p<0.01, ** p<0.05, * p<0.1

16



As Table 6 presents,esuts are as expected and alsmbust using different
measurement of real exchange volatilithe real exchange rate volatility in this regression is
calculated as the firgtifference of the monthly natural logarithm of bilateral real exchange
rate) in curent year This measurement is contemporaneous and-gont and it removes
partial effect of the volatility of previous year. Consistent with our expectation, exports are
slightly less sensitive to shetgérm volatility. In other words, companies dspend to the
volatility observed in previous year when making export decisions though the effect may be
very small.

17



Table 6 Robustness check using different measurement of real exchange rate volatility

(1) (2) (3) (4) (5) (6)
PPML oLS Fixed PPML oLS Fixed
Effects Effects
VARIABLES TivA TiVA TiVA Gross Gross Gross
Export Export Export
g S IE . 0.282%*  (0.378**  (0.0489*** 0.309***  0.805*** 0.617***
(0.00827) (0.00460) (0.00562) (0.00776) (0.00442) (0.00917)
"# 1" "%, 0.287** (0.312** -0.00590 0.355*** 0.461*** 0.0622***
(0.00844) (0.00465) (0.00%24) (0.00889) (0.00447) (0.00732)
Log_Distance -0.556*** -0.851*** -0.636*** -0.767***
(0.0258) (0.0135) (0.0260) (0.0132)
RER Vol.current -0.198** -0.109**  -0.112 -0.0797*** 0.0104 -0.896***
(0.0262) (0.0131) (0.0958) (0.0253) (0.0121) (0.1%)
Adjacency 0.501** (0.526*** 0.694**  0.645***
(0.0486) (0.0401) (0.0467) (0.0346)
Com Language 0.631*** (0.581*** 0.735**  0.738***
(0.0457) (0.0313) (0.0494) (0.0305)
Colony 0.0622 0.405*** -0.367**  0.0900**
(0.0471) (0.0386) (0.0431) (0.0370)
RTA 0.373** 0.0671*** 0.108  0.0573**
(0.0465) (0.0247) (0.0665) (0.0251)
' I"H#$%& (") | 0.441***  (0.365*** 0.412*** (0.0725***
(0.0137) (0.00654) (0.0156) (0.00574)
"# 1"HE%&'(") |+ 0.437**  0.420%** 0.369***  (0.291***
(0.0119) (0.00707) (0.0139) (0.00655)
Import-year Yes Yes Yes Yes Yes Yes
Exportyear Yes Yes Yes Yes Yes Yes
Constant 0.511 0.0287 11.97**  -0.890** -15.50*** -24.13***
(0.367) (0.214) (0.341) (0.440) (0.210)  (0.586)
Observations 25,894 25,892 25,892 25,894 25,855 25,855
R-squared 0.517 0.612 0.005 0.551 0.766 0.746
Number of id1 1,638 1,638

Note: Robust standard errors in parenthesesl*** p<0.01, ** p<0.05, * p<0.
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3.4 Results of adding interaction variables of East Asia, NAFTA and High-Income
Economies

Following the reopening of China and the enactment of North American Free Trade
Agreement in 1990s, the shakintraregional trade has been increasing dramaticaltywom
regions thanks to regional prodwsti network (Paprzycki and Ito, 2010Exchange rate
volatility can have a more serious negative impact on regional trade, particularly in the case
of East Asia where large amount of ttnade isin intermediate goodsThorbecke, 2008;
Hayakawa and Kimur&009).In order to reexamine volatility on intregional trade more
generally, | include interaction variable int#gia and intraNAFTA trade with exchange rate
volatility.

Different from previous studieby Thorbecke (2008) and Hayakawa and Kimura
(200), table 7 suggests that intragional trade in East Adizand NAFTA actually has a
positive relationship with exchange rate volatiligast Asiancompanies whose trading
partners are also ithe regionsaw adecreased impact of exchange rate volatibty
valueadded export and a positive impact on gross trade. And NAFTA countries all observe a
positive relationship with exchange rate volatilitg. another word, companidseing in a
production networkgenerally export no less than otherwise wiobseving exchange rate
volatility and being part of a global production network is advantageousefponal
exporters.This advantage is greater in NAFTA than in East ASlze different result may
come from model specification, estimation techniquemst imprtantly, sample and
products.

Then, a natural question is that why iategjional trade is less sensitive to exchange
rate volatility in East Asia, particularly in NAFTA. Conceptually, these results may attribute
to that most of the intreegional trae in the process of production network is done by large
Multinational Corporations in the region with atength trade Intrafirm trades for
production purposes are less volatility éxchange rate volatility and othexxternal
disturbance. And NAFTAOsraentration on automobileith a few playersaand East AsiaOs
focus on electronicwith relatively more players (market competition structure) may be the
reasonFuture study of firmsO export behavior in im&gional trade in response to exchange
rate voatility will probably give a more detailed and comprehensive answer.

Table 7 also suggests thiveloped countries tigh-income economié$ face less
exchange rate volatility risk probably due to the development of financial markets (more
hedging finan@l instrument) and more export destinations (diversification effect). In general,
exchange rate volatility discourages TiVA more than gross export.

8 In this paper, East Asia includes 9 economies: China, Japan, Korea, Hong Kong, Malaysia, Indonesia,
Thailand, Philippines, and Vietnam.

9 Thorbecke (2008) used DOLS technique to examine electronics trade in East Asia. Hayakawa and Kimura
(2009) employed OLS method to study manufacturing and machinery trade in East Asia.

10 High-Income Economies are based on World Bank’s clarification.
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Table 7 Results of adding interaction variables of East Asia, NAFTA and High Income Economies

(1) (2) (3) (4) (5) (6)
VARIABLES TiVA  TiVA TiVA Gross Gross Gross
Export Export Export
Log""#$ I"# , 0.283** 0.280*** 0.215** 0.311*** 0.310*** 0.267***
(0.00832) (0.00795) (0.0105) (0.00784) (0.00740) (0.00972)
I"# I"#$ W"# |, 0.288** 0.284*** 0.315*** (0.358*** (.354*** (.373***
(0.00846) (0.00823) (0.00894) (0.00899) (0.00858) (0.00920)
Log_Distance -0.529*** -0.602*** -0.561*** -0.574*** -0.692*** -0.642***
(0.0225) (0.0274) (0.0256) (0.0234) (0.0281) (0.0255)
Real ER Volatility -0.247*** -0.253*** -0.565*** -0.167*** -0.130*** -0.292***
(0.0266) (0.0267) (0.0403) (0.0252) (0.0259) (0.0368)
Asia*RER Vol 0.193*** 0.405***
(0.0589) (0.0460)
NAFTA*RER Vol 1.226*** 1.339***
(0.128) (0.108)
HIC*RER Vol 0.595*** 0.368***
(0.0488) (0.0430)
Adjacency 0.520** 0.341** 0.514*** 0.738** 0.517** 0.701***
(0.0474) (0.0509) (0.0477) (0.0465) (0.0462) (0.0463)
Com.language 0.628** (0.688*** 0.621*** 0.727** 0.800*** 0.730***
(0.0450) (0.0459) (0.0449) (0.0482) (0.0491) (0.0488)
Colony 0.0639 0.0733 0.0608 -0.360*** -0.359*** -0.367***
(0.0466) (0.0472) (0.0460) (0.0429) (0.0447) (0.0423)
g IH#$%&' (") | 0.436***  0.425*** (0.521*** (0.399*** (.392*** (0.462***
(0.0139) (0.0139) (0.0165) (0.0160) (0.0159) (0.0184)
I"# I1"#$%&'(") | 0.432*** 0.421*** 0.421*** 0.355*** (0.349*** (.359***
(0.0116) (0.0118) (0.0116) (0.0135) (0.0136) (0.0138)
RTA 0.384** (0.205*** 0.394*** (0.139** -0.0957 0.120*
(0.0448) (0.0504) (0.0461) (0.0641) (0.0733) (0.0661)
Import-year Yes Yes Yes Yes Yes Yes
Exportyear Yes Yes Yes Yes Yes Yes
Constant 0.297  1.359** 1.334*** -1.418*** (0.0175 -0.366
(0.355) (0.397) (0.365) (0.441) (0.477) (0.449)
Observations 25,894 25,894 25,894 25,894 25,8904 25,894
R-squared 0.520 0.529 0.536 0.555 0.571 0.562

Note: Robust standard errors in parenthesesl*** p<0.01, ** p<0.05, * p<0.1
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4. Conclusion

In the literature of exchange rateolatility on trade there is noconsensu®n its
relationship(though many findings showa negative relationshipyith gross trade and, yet,
lacking of anyempirical study on its impact on valeeddedtrade This happens at a time
when traditioral approachto measureand studyinternationaltrade encountered increasing
number of criticisms thanks t@louble counting@roblemsand multicountry production
chainsfollowing the rise of GVCs and globpftoduction networls.

This paperempirically investigated the relationstyptween exchange ratelatility
and valueadded trade icomparisorwith gross tradeThe summary ofindingsis as follows:
first, exchange rateolatility has asignificantnegativerelationshp with expors, particulaty
in valueaddedexpors. This provides an evidence sopportthe hypothesis that valtsdded
trade ismore sensitiveto exchange rateolatility than gross trade asdirectly affects the
price level of labor and capitalputs byremovingthe indirectforeign inputs. Second,trade
frictions or costs caused kgeographicaldistance, commoranguage border effecs are
smaler in valueaddedtrade as firms can bypass these trade barriersexport via third
counties. Third, exporers do respond to exchange rate volatility of previous weal;
consistent with literature, nominal and real exchange rate makes no significant difference in
this type of empiricaéxerciss even in value-added trade. Fourth, high-incomecounties face
a smalker exchange ta risk likely due to thedevelopmentof financial markets and the
diversificationeffectof having multipleexportdestinatios.

Last but not least, intneegionaltrade islessresponsiveo exchange rateolatility in
East Asiaand NAFTA, especidly in NAFTA (probably due to the market structusad
concentration on automobile industrieghis preliminaryfinding suggest that being part of
a regioral production network may help exporters cushion the blow of exchange rate
volatility. The results ardifferent from the findings ofhorbecke (2008) and Hayakawa and
Kimura (2009)who argue exchange rat®latility can be moredamagingto East Asian
intracregionaltradeas thevolatility increases fixed costs for trading and reduoeational
benefits ofoverseadragmentation The authoragres with theargument Neverthelessthe
different results may be due to the choicegstfmationmethod and difference isampling
and productsAnother explanationcan be the timing, i.e., before and after theupebdf
regioral productionnetwork can produce verglifferent picture My findings indicate that
many exporters rely on oversesamurcing sugplies and other foreign inputs in theocesof
productionand change o$upplies often is costly and timeonsumiig once the fixed costs
have occurred or the regionabductionnetworkhas already been establish&terefore, the
impact of exchange rateolatility on tradeis reduced in intr@egional trade where the
regionalproductionnetworkhasalreadyformed.

The paper hathreepolicy implementatios. First, policy makers should pay more

21



attentionto exchange ratevolatility as it affecs even more on valeeddedtrade and
governmentshould encourage Second, governmets shouldencourageglobal production
netwaks becausexports can be more stable once theyemtablisked in times ofvolatile
exchange rates movemen#nd they canbypassthe bilateral trade barriers such as
geographicaldistanceand export via third counties. Third, counties shouldsuport the
developmenof financialmarkets andhedgingproducts.
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