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Abstract

The exchange rate plays an important role in anttgis trade performance. Whether
determined by exogenous shocks or by policy, thative valuations of currencies and their
volatility often have important repercussions otefinational trade, the balance of payments and
overall economic performance. This paper investigahe importance of exchange rates on
international trade by analysing the impact thathexge rate volatility and misalignment have on
trade and then by exploring whether exchange ragalignments affect governments’ decisions
regarding trade policies. The methodology congibtsstimating fixed effects models on a detailed
panel dataset comprising about 100 countries amdrg 10 years (2000-2009). The findings of
this study are generally in line with those of tieeent literature in supporting the importance of
exchange rate misalignment while disregarding tifaexchange rate volatility. In magnitude,
exchange rate misalignments result in trade digarguantifiable in about one per cent of world
trade. This paper also shows evidence supportiegatiyjument that trade policy is used to
compensate for some of the consequences of anaduedscurrency, especially with regard to
anti-dumping interventions. The findings of thisearch carry three broad policy implications.
First, policymakers need to pay attention to thehexge rates of their countries and those of other
countries as the effect of currency misalignmentgternational trade is considerable. Second, the
relative valuation of currencies can explain onlysmall part of global trade imbalances.
Adjustments in exchange rates can be only pat@fblution for global rebalancing and need to
be accompanied by other policy actions. Finallsgtegies to avoid the resurgence of protectionist
measures should include multilateral cooperatidated to the stabilization of exchange rates
towards their equilibrium level.
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1. Introduction

The recent debate on persistent trade imbalanaksrathe resurgence of non-traditional
trade restrictive measures has led to a renewestesit in better understanding the effect of
exchange rates on international trade. In spith@fncreasing number of studies on the topic, the
actual effect of exchange rates on internatiorsddris still an open and controversial question.
The theoretical literature on the issue providételguidance as the presumption that exchange
rates directly affect trade depends on a numbespetific assumptions which do not hold in all
cases.

This paper contributes to understanding the relahgp between exchange rates and
international trade by investigating the effectedfchange rate volatility and misalignment on
international trade and by exploring whether exdgeamate misalignment affects trade policy
decisions. The methodological framework consistdix#d effects regressions estimated on a
detailed panel dataset comprising about 100 casémnd covering 10 years (2000-2009).

The first aspect of the relationship between exghamtes and trade relates to exchange
rate volatility. The basic argument for which aorgmse in exchange rate volatility would result in
lower international trade is that there are riskd &ransaction costs associated with variability in
the exchange rate, and these reduce the incembiiesde. The findings of the economic literature
on this issue have evolved in the last few decad#sle early studies found adverse effects of
exchange rate volatility on trade (Ethier, 1973ar€11973; Baron, 1976; Cushman, 1983; Peree
and Steinherr, 1989) subsequent studies report sewgll impacts (Franke, 1991; Sercu and
Vanhulle, 1992). More recently, the use of refingdantitative methods resulted in more
scepticism about causality of short-term excharaje wolatility on international trade (Clark,
Tamirisa and Wei, 2004; Teneyro, 2006). In summtrg,relationship between the two variables
is most likely driven by underlining long-term poficredibility rather than the short-term causality
(Klein and Shambaugh, 2006; Qureshi and Tsangarfs9)! In addition, any relation between
volatility and international trade could be drivey reverse causality, in which trade flows help
stabilize real exchange rate fluctuations, thusucied) exchange rate volatility (Broda and
Romalis, 2010). In any case, there are severabnsashy volatility is often not a critical issuer fo
international trade. One particularly compellingwanent is that the risks associated with volatile
exchange rates are softened by the increasing ruofbénancial instruments available (e.g.
forward contract and currency options) that allawn$ to hedge against these risks (Ethier, 1973).
Another critique is related to the presence of soo&t in exporting (Krugman, 1989; Franke
1991). The higher the fixed costs of exports ale less responsive firms (and therefore
international trade) are to exchange rate volatiftll this makes exchange rate volatility lessaof
critical issue for international trade. In modemoss-border transactions firms often decide to
hedge against the risk in the exchange rate oe#n the cost associated with possible exchange
rate fluctuations as part of their export strategy.

The second aspect of the relationship between egehaates and international trade
pertains to currency misalignments. The influeniceuorency misalignment on international trade
is largely driven by its impact on relative impgmtices (Mussa, 1984; Dornbusch, 199&n
undervalued currency, whether determined by exagershocks or by policy, increases the
competitiveness of the export- and import-compesiagtors at the expense of consumers and the

1 Ozrurk (2006) provides a review of the literatune volatility. A more recent review on volatilitynd
misalignment is provided in Auboin and Ruta (2011).

2 Relative prices respond to exchange rate movenwnisast in the short run. In the long run, with n
market distortions, relative prices return to tregjuilibrium level and thus the exchange rate lasffect on
international trade or any other economic variablewever, this is largely a theoretical propositas in
practice there are many distortions which may hirtlde adjustment of relative prices.




non-tradable sector (Frieden and Broz, 2006). imrdgard, the effects of misaligned currency on
prices are similar to those of an export subsidyiamport tax. The literature on the topic provides
a great amount of evidence on how responsive tfies are to changes in relative prices
conseguent to movements in exchange rates (HoombMarquez, 1995; Bernard and Jensen,
2004). still, as in the case of volatility, thene & number of issues that greatly complicate the
relationship between exchange rate misalignmeniraachational trade (Staiger and Skyes, 2010).
Of particular importance is the issue that parttted undervaluation or overvaluation of the
exchange rate is often absorbed by firms which abofully adjust their price in the destination
country (Goldberg and Knetter, 1997). Related ts i the presence of irreversible sunken costs
of entry which act as powerful incentives for firrtes stay in the market even when there is
substantial undervaluation of the importer curre(Bgidwin, 1988; Froot and Kemperer, 1989).
Finally, vertical integration and the role of pration networks (the presence of a large share of
imported inputs) make currency misalignment legsartant (Zhao and Xing, 2008).

The final issue on the relationship between exchaatgs and trade explored here regards
the effect of exchange rate misalignments on traaliey. The rationale is that the stance of the
exchange rate may indirectly affect governmentgisiens regarding other policies, especially
those affecting international trali@he recent literature on this topic is more limdiend largely
focused on contingency measures. Most of the sufifel that long periods of overvalued
exchange rates are often associated with an irecneaghe use of protectionist trade policies,
especially anti-dumping (Frieden, 1997; Knetter &vrdsa, 2003; Irwin, 2005; Oatley, 20f0).
Trade policy may be used to compensate for somthefeffects of an overvalued currency.
Domestic firms that lose competitiveness as a re$a real exchange rate appreciation may lobby
for restrictive trade policies. In practice, digggitover exchange rate policies among trading
partners could foster an increase in domestic ipalitpressures and unilateral action on trade
(Copelovitch and Pevehouse, 2010). In more gerterais, countries may also be using trade
policy as a substitute for exchange rate overvianaso as to deal with persistent disequilibria in
the trade balance.

The main findings of this paper can be summarizedficiows. First, exchange rate
volatility does not affect international trade eptén the occurrence of currency unions and
pegged exchange rates. That is, any relationsthipelea the volatility and trade variables is most
likely driven by the underlining long-term policyredibility provided by currency unions and
pegged exchange rates rather than short-term hitglétself. The second finding is that exchange
rate misalignments do affect international tradewf in a substantial manner. Currency
undervaluation is found to promote exports andricsimports and conversely in the case of
overvaluation. In magnitudes, misalignments acra@ssrencies result in trade diversion
guantifiable in about one per cent of world trad@nally, this paper finds some evidence
supporting the argument that trade policy is usetbtnpensate for some of the repercussions of an
overvalued currency. However, the policy resporsars to be largely restricted to anti-dumping
interventions. The evidence of a response in tehsower overall tariff liberalization in periods
of currency overvaluation is small.

% A large number of studies have also focused ermrahationship between exchange rate misalignnaemds
international trade in terms of competitive devéitia The empirical literature is generally suppatin
finding evidence of the effects of exchange ratsafignments on economic growth. On one hand, an
overvalued currency is generally found to hampememic growth (Gala 2008; Rajan and Subramanian,
2009). On the other hand, an undervalued curres@ften found to stimulate economic growth (Rodrik,
2008; Berg and Miao, 2010, Korinek and Serven, 2010

* For example, Eichengreen and Irwin (2009) sugtiestt protectionism in the early 1930s was at least
much a consequence of governments’ exchange ratéepas a result of the collapse of aggregateashein

® Fernandez-Arias, Panizza and Stein (2003) exatfiaerelationship between exchange rates and trade
policy in a regional agreement context.




The remainder of this paper is organized as follo@sction 2 presents the empirical
approach while section 3 presents some descriptatestics and the econometric results. Section 4
concludes.

2. Empirical strategy

In investigating the three aspects of the relatignbetween exchange rates and trade, the
empirical strategy takes advantage of a detaildeal dataset comprising trade, trade policies,
and exchange rate data. Bilateral trade data atigiitom the United Nations COMTRADE, while
primary tariff data are from UNCTAD TRAINSData on anti-dumping are from the World Bank
Temporary Trade Barriers Database (Bown, 2010)|lewthie data utilized for the construction of
exchange rate indices originate from the Penn Whaldles and OANDA.

The estimating framework for assessing the effectexchange rate volatility and
misalignment consists of an econometric model wizeset of fixed effects controls for all the
determinants of trade flows normally included ira\gty model specifications. The relationship
between exchange rate appreciation and trade pigymilarly explored with a fixed effects
model. Before entering into the details of the mating frameworks some discussion on the
variables of interest is in order.

2.1 Measurement of exchange rate and trade policy variables

Although there is voluminous literature on exchargte volatility, there is no consensus
on how to measure it. Volatility measures vary freimple deviations from an average level, to
more sophisticated econometric estimations follgwin-integration methods (Lothian and Taylor,
1997)2 This paper utilizes the commonly used measure evhiateral exchange rate volatility is
measured as the standard deviation of the firseréifice of the monthly exchange ratelore
formally, exchange rate volatility between courgkend;j in yeart is given by:

ERvol,, = std.dev.[In(ER, ,) = IN(ERy ;-]

whereER is the nominal exchange rate andienotes month$.A value of ERvol,;, equal to zero

implies no volatility as in the case of a fixed kange rate regime. The standard deviation is
calculated over a one-year period so as to measne-run volatility. The aggregated volatility at
the country level is simply the trade weighted ager of bilateral volatility. This indicator is
commonly referred to as the effective volatilityao€ountry’s exchange rate.

As with volatility, there are several methods toasure exchange rate misalignment. Since
misalignment is simply the difference between theserved exchange rate and its estimated

® Both trade and tariff data are available through\WITS portal its.worldbank.ord
" Historical data on nominal exchange rates ardablaiat www.oanda.com.

8 Moreover, exchange rates may be endogenous aslcbanks may try to stabilize the exchange rate
against main trading partners. To correct for @mdogenous element, some of the measures of itglaske

a conditional variance approach which allows forrenmformation than the simple standard deviation
method (Karolyi, 1995).

° Rose (2000) and Tenreyro (2003).

19 Often volatility is estimated in real rather thaeminal terms. Empirically, it does not make mudtao
difference whether using real or nominal excharajes as the measures are highly correlated intibe s
term.




equilibrium level, the key issue is how to calceléte equilibrium exchange rate. Measures of the
equilibrium exchange rate vary from simple appradions to complex estimates which take into
account various possible determinants. The simpiesasure of misalignment consists of the
percentage difference of the observed level ofctireency to its level in a reference period. This
measure is clearly subject to the choice of theresfce period and thus is more appropriate to
measure appreciation or depreciation trends rathan misalignment itself. More common
measures of misalignment utilize currency deviaidrom its purchasing power parity (PPP)
value. The PPP approach can be refined to variegseds as in the case of the fundamental
equilibrium real exchange rate (FEER)In general, the measurement of exchange rate
misalignment is a controversial issue. Even the emsophisticated estimates are subject to
critiqgues, as any estimate would depend on themastig period and the included set of
determinants?

For the purpose of this paper, the measure of exghaate misalignment follows a
relatively simple PPP approach (Rodrik, 2008). Thethod consists of three steps. First, the real
exchange rate term is computed as the nominal egehaate divided by the PPP conversion
factor. In more formal terms:

In(RER,) = In(ER, / PPR,)

where as befork denotes the country ands time. When the RER exceeds one, it implies tineat
currency is valued below what is indicated by iisghasing power parity. Second, to calculate the
level of misalignment the RER needs to be confrbmigh the fact that price levels of non-traded
goods are correlated with the country’s level ofadlepment (the Balassa-Samuelson effect). This
is taken into account by regressing the RER orcapita GDP (GDPPC), or more formally:

IN(RER,) =a + BIn(GDPPC,) + ¢ +u,

where @ is time-fixed effects andiis an error term. Then, the measure of misalignrisegtven

by the difference between the observed exchange amad the exchange rate adjusted for the
Balassa-Samuelson effect. The level of undervaoair overvaluation between two countries is
then approximated simply by adding the respectexeels of misalignmentS. This variable is

labelledMis_ EXrate,, .

In regard to trade policy variables, this papeliagts two variables for capturing trade
policy changes. The first variable is change inlével of the overall tariff structure. The argurhen
for linking this variable to the exchange ratehiattcountries whose currency is appreciating would
be less inclined to pursue trade liberalizatioth&@sovervalued currency already exposes domestic
industries to increased foreign competition. Therall level of tariffs is measured by the tariff
trade restrictiveness index (TTRI) calculated bgdarza and Nicita (2011) and based on the work
of Kee, Nicita and Olarreaga (2008 and 2009 the construction of the TTRI, the aggregation
across products uses import demand elasticitigaki® into account the fact that the imports of

™ The FEER approach is the method favoured by the. IMowever, their statistics on misalignment are
strictly confidential and not publicly available.

12 Determinants in the estimation of the FEER ofteaitide terms of trade, output per worker, goverrimen
spending, net foreign assets and openness (FrddRagoff, 1995).

3n the calculation of exchange rates the referenceency is the United States dollar.

1 The authors show that the calculation of the ME&1 be greatly simplified in a partial equilibriisatting

so as to take into account only own price effeetkile ignoring cross price effects on import demand
(Feenstra, 1995). In doing so, the OTRI can beutatied as a weighted average of the levels of ptiote
(tariff and non-tariff measures) across productgnetthe weights are functions of import sharesianmbrt
demand elasticities.




some goods may be more responsive to an overvaketange rat®. In formal terms, the TTRI
faced by country in exporting to countr is:

Zx jkt,hsgjk,hsTjkt,hs
TTRI, = hs
zxjkt,hsgjk,hs
hs

wherex indicates exports from countpyto countryk, ¢ is the bilateral import demand elasticity,
is the bilateral applied tariff, arfis are HS 6-digit categorie$he TTRI reflects any preferential
tariff imposed and faced by each country.

The second measure of trade policy is related tiedamping (AD). The hypothesis is that
firms may lobby a government to initiate an antivghing investigation to counteract some of the
effect of a trading partner’'s undervalued currergysuch cases, one would expect an increase of
anti-dumping investigations when the misalignmeetween two currencies increases. The trade
policy variable thus consists of the number of-diiinping cases initiated during the y&aThis

variable is labelled\DPolicy, .

2.2 Estimating frameworks

In order to test the relationship between exchamates and trade, this paper employs a
simple panel analysis on a dataset covering 95 tdeanfrom 2000 to 2009. The estimating
framework applies two models. The first model igexlito explain the impact of the exchange rate
on theﬂlevel of trade, while the second model messthe impact of the exchange rate on trade
policy.

The relationship between trade and exchange rdailitg and misalignment is measured
by a panel gravity model where a set of fixed éff@ontrols for all the determinants of trade flows
normally included in the standard gravity modelcfieations. More formally, the estimation of
the effect on trade due to changes in the exchiaiges based on the following specification:

In X = B +ﬁlxratejkt + B, In(L+TTRI jkt) +IBSGDPjt +ﬁ4MRjkt tw Y, +¢ +6kj * G

where the subscriptdenotes exporterk,denotes importers anidienotes year, and wheXeis the
value of total exportssrate denotes the variables capturing volatili&RvoIm) and misalignment

(Mis_ EXratekjt). The TTRI controls for changes in bilateral trgmdicies, w, ,(//k,é?kj G, are a

set of fixed effects angp,, is an error term. Multilateral resistance (Andersmd Van Wincoop,
2003) is proxied by adding multilateral resistamaéables as in Baier and Bergstrand (2009) and

'3 Intuitively, products where imports are less sévesito prices (inelastic) should be given less ghii
because an overvalued exchange rate would hawser leffect on the overall volumes of trade.

16 By using changes instead of levels, the variabants for the fact the some countries may be more
assiduous users of AD than others.

17 Although these two models could possibly be mofigiehtly estimated in a simultaneous equation nhode
context, that is beyond the purpose of this papemaddition, by estimating the system in two sefgara
equations the estimates may be not efficient baitséil consistent, and any misspecifications ie of the
equations will not affect the results of the other.




Baier, Bergstrand and Mariutto (2010). This methogyp produces consistent estimates and,
contrary to using country-time effects, allows #stimation of the impact of time-varying country
specific factors such as exchange rates. The med#$o estimated within a specification where
country-pair fixed effects are replaced by standalateral gravity variables (distance, contiguity,
language and colonial links). This accounts for e¢ffect of pegged currencies which otherwise
would be fully captured by country-pair fixed effec

The second model tests the hypothesis that theelwid pace of trade liberalization may
also be affected by exchange rates. This model razally explores whether exchange rate
misalignment has an effect on trade policy respomsderms of tariffs and anti-dumping
investigations. The general estimating equation is:

tradepolicy,, = B, + BMis_EXrate,, + B, X, + B,GDP, +w, + @ + G, + @,

where the subscripts are defined as above. Thiatiequis estimated in a series of specifications
where tradepolicy is measured by the TTE?r(IﬁPo“Cyik‘) or by the number of anti-dumping

investigations (ADPOlICyJ"“).ls Two additional variables, import growtr%((ikt ) and GDP, control
for other factors that may influence the demandpfotection (e.g. a sudden increase in imports or

a decline in GDP). Country fixed effectswi() control for time-unvarying country specific
characteristics and time fixed effect§ () control for global macroeconomic shocks. Couipiayr

fixed effects (9 ) control for any time-unvarying bilateral factasch as PTA that may influence
bilateral trade policy.

18 As count data are generally not normally disteéniytthe anti-dumping specification is estimatechgisi
negative binomial regression.




3. Results

This section first presents some descriptive siegiselated to the variables of interest.
Then, it discusses the econometric results on #ationships between exchange rate and
international trade and trade policy.

3.1 Descriptive statistics

Figures 1a and 1b show the distribution of effecthort-term exchange rate volatiity
for each of the years between 2000 and 2009 amdféiheach currency across yedras monthly
exchange rate data are not always available thetiMyl variable is calculated only for 68
countries. Overall volatility bottomed during theripd of 2004-2006 to sharply increase at the
onset of the financial crisis. In just a few mon#tighe end of 2008 some currencies oscillated 20
per cent or more in relation to the major reserveancies.

Figures 1la and 1b. Exchange rate volatility, distbhutions by year and by country
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Figure 1b shows that volatility is not a commonigem to all currencies, but tends to be
concentrated in about half of the currencies in shenple. That is, while about half of the
currencies are more or less aligned with thoséheir ttrading partners (for example, because of
managed or pegged exchange rates), the otherlbetiidtes more widely. Currency fluctuation
may be detrimental to international trade as iteases the risk of cross-border transactions.

In regard to currency misalignments, figures 2a 2mdlustrate their distribution for each
year during the period of analysis and for eachntrgu For the purpose of this graph, the
misalignment is not bilateral but is computed &side-weighted average as in the case of effective
volatility. The graphs report the distribution betaverage misalignment faced by the currency vis-
a-vis a basket of currencies whose weight is deterthby their trade importance. A value of
misalignment above zero implies overall overvalrati

19 Short-term effective volatility is the averagerinyear volatility of a currency versus all otherrencies
weighted by imports.

2 For every year the box plot includes all valuesvieen the twenty-fifth and seventy-fifth percersilevhile
the bar represents the median. The interval bettreelines outside the box comprises observatiehsden
plus and minus 1.5 times the interquartile rang&kwvis normally used as a boundary to identify ieusl




Figures 2a and 2b. Currency misalignments, distribtions by year and by country
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misaligment
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 by country - sorted by level of misaligment

The first insight regarding misalignment is thatreancies are generally not very aligned to
their respective purchasing power parity level éeggly in 2003, 2004 and the last two years of
the analysis). A second insight is that while ie #arliest years the majority of currencies were
undervalued, the latest years show a trend towant®re fair valuatiof® A third insight is that
between 2000 and 2009 only a limited number ofengies maintained a relatively stable, but not
necessarily aligned, valuation. For most currendresr levels of valuation fluctuated substanyiall
during the period of analysis. For about half of tturrencies analysed here, their valuation
alternated between overvaluation and undervaluadaout 30 per cent of currencies remained
within undervalued levels, while about 20 per aemtained constantly overvalued.

In relation to trade policy, figures 3a and 3bsthate the distribution of the TTRI for each
year and then for each country. Tariff restrictidresse been progressively reduced during the
period of analysis. The average TTRI across caemtwent from about 5 per cent for 2000 to
about 3 per cent for 2009. Such liberalization besn the result both of unilateral reductions of
MFEN tariffs as well as the increasing number oftaital and regional trade agreements. At the
country level, tariff liberalization has occurredmost of the countries in the analysis, especially
those where tariffs were higher to start with.

Figures 3a and 3b. Tariff trade restrictiveness indx, distributions by year and by country
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2L Given the economic turmoil of 2008 and 2009, thiy seem surprising. However, this trend is largely
result of the progressive depreciation of the Uhi¢ates dollar.




With regard to anti-dumping, the analysis is basediata available for 33 countries (with
the European Union counting as one). The averagmeuof anti-dumping investigations initiated
each year is about 255. The use of anti-dumping meae frequent in the early years of the
analysis and bottomed out in 2008, to later rebann8009. Although the use of anti-dumping
procedures has spread, it is largely concentrateal fiew countries. The 5 most intensive users
account for more than half of the initiations, vehilO countries account for more than three
quarters.

Next are some simple figures on the cross-countnyetation between exchange rate
variables and import, export and trade policy. Asaationary note, the analysis presented in this
section is purely illustrative as it does not cohfor other determinants that may influence the
exchange rate and/or trade. More compelling evidemccausality is presented in the discussion of
the econometric results.

To start with exchange rate volatility and tradeshould be recalled that effective
volatility provides an indication of the stabiligf a currency with respect to the currencies of
trading partners. One would expect that countriees& currencies are more volatile would engage
in less trade because volatility increases tradg&tscaHowever, the cross-country correlation
between effective volatility and the export or impgrowth in figures 4a and 4b does not seem to
support this hypothesis. In practice, countries sehourrencies have been more volatile do not
seem to have had lower rates of growth both ingdevfmmports and exports.

Figures 4a and 4b. Exchange rate volatility and irgrnational trade
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With regard to misalignment, its effect on intefoaal trade is related to the impact of the
exchange rate on relative prices or tradable amdtraalable goods. Conceptually, an undervalued
currency favours domestically produced tradabledgoand thus protects domestic firms from
imports and gives them an incentive to export. Adicw to this principle, countries with
undervalued currencies would have relatively highqrorts and lower imports. The cross-country
evidence illustrated in figure 5a seems to supploet argument that undervalued currencies
promote exports, because exports have grown relatimore in countries whose currencies have
remained undervalued. On the other hand, figuresGbgests a weaker but still positive
relationship between undervaluation and import gnowhis is counterintuitive, as one would
expect a negative correlation because undervatuiioxpected to act as a tax on import, and thus
lower imports rather than raise them. One possidelanation is that the positive correlation
between exports and undervaluation pass spreamlsm@isnports because increases in exports have
to be supported by increases in intermediate ingltisough this argument may not be relevant to
all countries, it may be sufficient to explain tlneaker positive correlation in figure 5b.




Figures 5a and 5b. Exchange rate misalignment andternational trade
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With regard to the relationship between exchangesrand trade policy, figures 6a and 6b
plot the average misalignment against the TTRI grednumber of anti-dumping investigations.
Countries with overvalued currencies may find itrendifficult to pursue trade liberalization. The
rationale is that some countries may resist trdskrdlization in order to counteract the surge in
imports caused by an overvalued currency. Thisraeg is supported by figure 6a, which shows
that countries with overvalued currencies haverdilized tariffs relatively less.

Figures 6a and 6b. Exchange rate misalignment andade policy
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With regard to anti-dumping, the argument is simitathat of tariffs. Countries with an
overvalued currency may be more willing to use-datnping procedures to defend their domestic
industries. This argument is not substantiated Hey raw data of figure 4b in which the weak
negative correlation is largely driven by two ceri. There is no conclusive evidence that
countries with undervalued or overvalued currenaieskeener to use anti-dumping to counteract
the effect of currency misalignment.

3.2 Econometric results

Although informative, the relationships between l@ge rates and trade presented in
section 3.1 are primarily for illustrative and pnahary purposes rather than for establishing
causality. To better infer the effects of excharges on international trade and trade policy, one
needs to control for the multitude of determinahtt may influence the variables of interest. This
is done here by econometrically estimating thetiaiahip between the exchange rate and
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international trade according to the models presknn section 2.3. The purpose of the
econometric estimation is to explore whether hikdterade is affected by changes in the volatility
and misalignment between two currencies once dierotdeterminants of trade have been
adequately controlled for. In practice, what matfer better assessing causality is not so much the
cross-country evidence but rather to what extemtoge of exchange rate overvaluation or
volatility — within each country — are associatedower trade or slower trade liberalization.

Table 1 reports a series of specifications wheeelével of bilateral trade is regressed
against the policy variables discussed above. Tégseifications are quite accurate in isolating the
effects of exchange rate variables on internatidorale as a series of fixed effects control for
cross-country variations, time-specific factors ande-unvarying bilateral factors that could
influence the level of trade. The change in tradicp is controlled for by the TTRI variable.
Fixed effects also control for the endogenous eatdirthe exchange rate to trade (a country may
be willing to pursue a more stable exchange ratd wimajor trading partner). This empirical
approach provides an identification strategy tosneathe effects of exchange rates on trade.

Specifications (1), (2) and (3) report the resuitsere the level of trade (exports) is
regressed on the two exchange rate variables dlalatolatility and bilateral misalignment),
controlled for trade policy, multilateral resistengnd a full set of fixed effects (importer, export
time and country pair). The results indicate tHadrsterm volatility does not have a significant
impact on trade, while misalignment does. The negatoefficient on the misalignment term
implies that exports decline when currencies becanwe overvalued. The results remain
qualitatively similar when the two variables aresdissimultaneously. Note that the level of
misalignment matters even when the model is estithah the much smaller sample for which the
volatility variable could be computed. This suggdsiat the significant effect of misalignment on
trade is not driven by minor currencies.

Table 1. Exchange rates and trade flows

dependent variable - log of exports

(1) (2) (3) (4) (5) (6)
Log Gdp Importer 0.776*** 0.770*** 0.783*** 0.676*** 0.03*** 0.684***
(0.069) (0.057) (0.069) (0.081) (0.066) (0.081)
Log Gdp Exporter 0.671%= 0.562%* 0.666*** 0.588*** 0.99*** 0.583***
(0.097) (0.071) (0.097) (0.105) (0.080) (0.105)
Log distance -1.176%* -1.290%** -1.176***
(0.010) (0.008) (0.010)
Common Border 0.0439 0.319*** 0.044
(0.036) (0.035) (0.036)
Colonial Links 0.482%* 0.478*** 0.482**
(0.032) (0.030) (0.032)
Common Language 0.565*** 0.631*** 0.565***
(0.023) (0.020) (0.023)
Misaligment -0.101%* -0.0781** -0.104%** -0.0767**
(0.027) (0.032) (0.028) (0.031)
Volatility -0.377 -0.381 -1.797%x* -1.802***
(0.318) (0.317) (0.459) (0.459)
Log (1+TTRI) -1.084** -0.917% -1.080%*** -1.517%= -1.466*** -1.514%**
(0.237) (0.183) (0.237) (0.143) (0.103) (0.143)
Observations 38318 64770 38318 38318 64770 38318
Adiustedr? 0.427 0.355 0.427 0.858 0.826 0.858

Standard errors in parentheses
*p <0.10, *p <0.05, **p <0.01
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Specifications (4), (5) and (6) report the same ehbdt with the country pair fixed effects
replaced by the four standard gravity variablestéice, shared border, colonial links and common
language). Although these variables cannot cordsolwell as fixed effects for bilateral trade
determinants (and for the possible endogenouseafuthe exchange rate variables to trade), it is
important to also estimate the model in this manfiee main reason is that the use of country pair
fixed effects cancels the effect of perfectly aégnexchange rates (currency unions and fully
pegged exchange rates that were in force duringetiiee period of analysis). Thus, removing
country pair fixed effects allows unvarying exchangtes to weigh in the estimation of the
coefficients. While the results on misalignment a@mvirtually unchanged, the econometric
results point to a strong significance of the vbtgtterm. This suggests that volatility is impanit
only when there is none, as in the case of curremigns or completely pegged exchange rates.
However, this strong result is more likely driven long-term policy commitments related to
currency union and pegged exchange rates ratharlipashort-term volatility. In practice, the
actual effect of volatility on trade is that of sfeation (3), which indicates no significant
causality. The model of table 1 is estimated onoesp Symmetric results for misalignment are
found when the model is estimated on level of irtgoin this case, misalignment is positively
correlated with imports. All in all, the resultseasupportive that currency overvaluation results in
higher imports and lower exports. The oppositeue for undervalued currencies.

These econometric results can be used to providappnoximation of the aggregate
impact of exchange rate misalignment on trade divar The overall impact of misalignment on
world trade is measured by multiplying for each rtoy pair the measure of misalignment, the
respective level of trade and the relevant coeffici The figures are based on the results of
specification (3) of table 1. The impact is illeded in figure 7 which shows the effect of overall
currency misalignments on international trade fache year. In practice, the figure is to be
interpreted as the value of world exports thativerded from countries with overvalued currencies
to countries with undervalued currencies. Note th& is an incomplete approximation of the
overall effect of misalignments on world trade tedoes not take into account trade disruption (part
of the effect of misalignment on trade is not digdrbut internalized by the domestic economy).

Figure 7. Overall trade diversion effect of exchang rate misalignments
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The trade diversion effect of misalignment is gifeent in slightly less than 1 per cent of
world trade and varies between US$50 billion in2800-2002 period to almost US$120 billion in
2008. In other words, a completely aligned exchaagge system would shift about US$120 billion
of exports from countries with undervalued curreadb ones with overvalued currencies.

Table 2 reports the results on the relationshipvbeh trade policy and exchange rate
misalignment. Specifications (1) to (2) report thsults testing for the hypothesis that a misatigne
exchange rate may affect trade policy. Specificeti(8) and (4) report the results of exchange rate
misalignment on anti-dumping.

Table 2. Exchange rate misalignment and trade polic

dependent variable - Log (1+TTRI)

1) (2) 3) 4)
Log Trade Value -0.0025*** 0.0101***
-(0.0002) (0.0035)
Log Gdp Importer -0.0202*** -0.0387
(0.0020) (0.0534)
Misalignment 0.0016* 0.0016* 0.16%*** 0.17%**
(0.0009) (0.0009) (0.0264) (0.0265)
Observations 65068 65068 18466 18466
AdjustedR2 0.629 0.632 0.262 0.275

Standard errors in parentheses
*p <0.10, *p <0.05, **p <0.01

In specification (1) the TTRI is regressed on niggahent and a series of fixed effects.
Country and time fixed effects control for countlaracteristics and global economic shocks.
Country pair fixed effects control for bilateratfars which may affect trade policy (e.g. RTAs and
import composition). The coefficient on misalignrhéas a positive sign, indicating that periods of
overvaluation are associated with less tariff lhieation. However, the effect of misalignment is
relatively small and only marginally significantp&ification (2) shows substantially unaffected
coefficients when two specific control variablesate and GDP) are added. The signs on these
variables are as expected. Trade and GDP are welgatorrelated with the level of tariffs. This
implies that tariff liberalization has happenedateiely more slowly when trade or GDP has
declined. In summary, the results suggest thatangd rate overvaluation is related to less tariff
liberalization; however this evidence is not veinpsg. In magnitude, the average impact in terms
of slower tariff liberalization is about 0.1 pemte

Specifications (3) and (4) report the resultslmneffect of exchange rate misalignment on
the number of anti-dumping investigations initiatés this is a count variable, the relationship
between the two variables is estimated with a megdiinomial model. The results indicate a
strong relationship between misalignment and amtifging. Periods of exchange rate appreciation
are positively related to the number of anti-durgpiimvestigations. This outcome remains
unchanged when the two control variables are addsegecification (4). As expected, the number
of anti-dumping investigations is also found tore@se with imports but not with GDP.

On the whole, there is evidence that exchangeawaevaluation impacts the choice and
the pace of trade policy. However, its effect se¢mbe largely restricted to anti-dumping. The
effect of overvaluation on tariff liberalizationmsore muted.
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4. Conclusions and policy implications

This paper investigates the extent to which thdamge rate affects international trade and
trade policy. The analysis is based on the ecommresttimation of fixed effects models utilizing a
bilateral dataset of trade flows, exchange ratestaate policy for about 100 countries comprising
a period of 10 years.

The findings of this paper are generally in linghathose of the recent literature supporting
the importance of exchange rate misalignment wdigeegarding that of exchange rate volatility.
In more detail, the results indicate that excharage misalignments do affect international trade
flows in a substantial manner. Currency undervauais found to promote exports and restrict
imports, while the converse holds in the case efealuation. In magnitude, misalignments across
currencies result in trade diversion quantifiabl@lbout 1 per cent of world trade.

With regard to volatility, the analysis indicatést exchange rate volatility is probably not
a major policy concern. From the perspective ofageing trade, the effects of lower volatility are
indirect, and originate from long-term exchanges redbmmitments such as currency unions and
pegged exchange rates rather than short-term egehate fluctuation. The limited importance of
exchange rate volatility is possibly related to ithereasing availability of financial instruments t
hedge against exchange rate risks (e.g. forwarttazirand currency options) and to the increasing
share of intra-industry trade.

This study also finds evidence supporting the amqunthat trade policy is used to
compensate for the effect of an overvalued curreriowever, the policy response seems to be
largely restricted to anti-dumping interventionfieTevidence of a response in terms of a slower
pace in tariff liberalization is more muted. Altlgtuthis correlation should be better investigated,
if confirmed it may have repercussions for the mat#ral trade liberalization process, as large
exchange rate misalignments may reduce the inentiv remove existing trade barriers. Of
greater concern is that those results imply thasigient exchange rates misalignments may
increase incentives to recur to non-traditionatgebonist policies.

More generally, this research carries three brogubdicy implications. First, whether
determined by exogenous shocks or by policy, polaers need to pay attention to exchange
rates of their countries and those of other coesitas the effect of currency misalignments on
international trade is considerable. This impliest tcountries should monitor their exchange rate
relative not only to that of their trading partnémgt also in relation to that of their competitors.
Second, exchange rate misalignments cannot explanfull extent of global imbalances.
Therefore, exchange rate adjustment can be onlygbahe solution for global rebalancing and
needs to be accompanied by other policy actionslllyi strategies to avoid the resurgence of
trade protectionist measures should include mtétié cooperation related to the stabilization of
exchange rates towards their equilibrium level.
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QUESTIONNAIRE

UNCTAD Study series on

POLICY ISSUES IN INTERNATIONAL TRADE
AND COMMODITIES
(Study series no. 56: Exchange rates, international trade and trade policies)

Readership Survey

Since 1999, the Trade Analysis Branch of the Division on International Trade in Goods and
Services, and Commodities of UNCTAD has been carrying out policy-oriented analytical work
aimed at improving the understanding of current and emerging issues in international trade and
development. In order to improve the quality of the work of the Branch, it would be useful to
receive the views of readers on this and other similar publications. It would therefore be greatly
appreciated if you could complete the following questionnaire and return to:

Trade Analysis Branch, DITC
Rm. E-8065
United Nations Conference on Trade and Development
Palais des Nations, CH-1211 Geneva 10, Switzerland
(Fax: +41 22 917 0044; E-mail: tab@unctad.org)

1. Name and address of respondent (optional):

2. Which of the following describes your area of work?
Government | Public enterprise |
Private enterprise institution [] Academic or research [
International organization  [] Media —
Not-for-profit organization  [] Other (specity)

3. In which country do you work?

4. Did you find this publication [ Very useful [ Of some use [JLittle use
to your work?

5. What is your assessment of the contents of this publication?
[ Excellent [ Good [ Adequate I Poor

6. Other comments:




