CEPII

CENTRE

B'ETUBES FPROSPECTIVES
ET D'INFORMATIONS
INTERNATIONALES

No 2006 - 03
February

Structural Determinants of the
Exchange-Rate Pass-Through

Guillaume Gaulier
Amina Lahréche-Révil
Isabelle Méjean



Structural Determinants of the
Exchange-Rate Pass-Through

Guillaume Gaulier
Amina Lahréche-Révil
Isabelle Méjean

No 2006 — 03
February



Structural Determinants of the Exchange-Rate Pass-Through

Contents
1 Introduction 8
2 Theoretical determinants of pass-through behaviors 9
2.1 Theoretical framework . . . . .. .. ... ... L 9
2.2 Other sources of incomplete pass-through . . . ... ... ...... 11
3 Data and empirical strategy 12
3.1 From the theoretical model to the estimated equations . . . . . . . .. 12
3.2 Thedata . . . . . .. . . . 13
4 Pricing-to-market for the whole sample 14
5 Determinants of pass-through behaviors 16
5.1 Organized versus differentiated products markets . . . . . . ... .. 16
5.2 Bilateral Market structures . . . . . . .. ... L. 19
6 Conclusion 22



CEPII, Working Paper No 2006-03.

STRUCTURAL DETERMINANTS OF THE EXCHANGE -RATE PASS-THROUGH 1

SUMMARY

Incomplete exchange-rate pass-through is a typical nbesed phenomenon that bears im-
portant macro-economic consequences. A number of recgarpdave tried to justify
incomplete pass-through within open macro-economics modEhe weak sensitivity of
import prices to exchange-rate movements is explained éypéhavior of exporting firms,
which adopt pricing-to-market strategies. Indeed, in apédrfectly competitive environ-
ment, exporting firms may find it optimal to smooth the impdwEttexchange-rate move-
ments have on local currency prices, by adjusting their ro@ik The share of currency
changes that is absorbed by exporters will then depend aougaparameters, such as the
perceived elasticity of demand, the firm’s market power &ndbstination market, etc.

Such microeconomic explanations of the incomplete passtfh however lack of an empir-
ical support. Indeed, pass-through estimates are geyeunallon aggregate data and cannot
be used to validate theoretical micro-funded models. Omther hand, available estimates
at the sectoral level are limited either in terms of industsyerage or in terms of disaggre-
gation level.

In this paper, we use the BACI database, developed at CERtlvéstigate incomplete pass-
through at the product level. Because BACI displays a higlidpaggregated nomenclature
(the hs6 level), we are able to estimate the sensitivity of exportgsito exchange-rate
movements for more than 4,000 products. Another advantagigisodatabase lies in its
country coverage (more than 130 countries). Indeed, whelingothese bilateral data in the
hs6 dimension, all pass-through determinants linked to theygagahical dimension of the
phenomenon are smoothed and we obtain product-specifificieefs, reflecting the mean
behavior of all exporters around the world. Last, the biktdimension of these data allows
us to use panel techniques with fixed effects controllingafterge array of price determi-
nants that would be otherwise difficult to measure with aacyat this disaggregation level.
As expected from micro-funded models, results display@ngtheterogeneity across prod-
ucts. About half of the 4,000 estimated coefficients are estige of pricing-to-market be-
haviors whereas the other ones are not significantly diftsi®m zero. Moreover, even
among these significant PTM coefficients, the size of the ssiggl pass-through strongly
varies.

The classifications of sectors developed by Rauch (1999}emtINIDO (BEC) allow to
identify the specific features of pass-through behavioccsp@ling to the nature of goods
and the market structures. Pricing to market behaviorslavens to be stronger when the
goods are traded on referenced markets, probably becdesengng eases arbitrage be-
haviors, and forces firms to keep their prices in line with phiees on the import market.
Pricing to market is also stronger for final consumption gogiobably because of a higher
competitive pressures on those markets.

Last, the influence of several exporter- or importer-speéifatures is investigated: on aver-
age, pricing-to-market is lower in small or concentratedkets (where the risk of demand
is less pronounced), and when the exporter already ownergstnarket share (i.e. a strong
market power).

1The authors are thankful to Agnés Bénassy-Quéré and Jean-QHisirault for carefully com-
menting on previous versions of this paper.
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ABSTRACT

Recent papers have tried to explain incomplete pass-throbgerved at the aggregate level
by various microeconomic behaviors. This paper assessas abthese explanations, using
product-level estimates of pricing-to-market coefficienbtained from a new database of
bilateral international trade that covers more than 5,0@dycts and 130 countries. Half of
the industries are found to exhibit pricing-to-market, the magnitude of the pass-through
is shown to vary widely across sectors, even at the mostldetiivel. Pricing-to-market
is then shown to be higher in markets where arbitrage is madiereby the existence of
referenced prices, and for final consumption goods. Momeaenpetitive pressures faced
by exporting firms are shown to affect pass-through decssamwell: firms tend to price
to market all the less that their market share in the degtimamharket is large, and that the
destination markets are small or concentrated.

JEL classification: F1, F4
Keywords: pass-through determinants, product-levelyaimlpanel data, oligopolistic com-
petition.



CEPII, Working Paper No 2006-03.

LES DETERMINANTS STRUCTURELS DE LA REACTION
DES PRIX AUX VARIATIONS DE CHANGE

RESUME

La transmission incompléte des variations de change axaiimportation est un phénomene
aux conséquences macro-économiques bien connues, négldtaomportements micro-
économiques de fixation des prix en concurrence imparfaiéeemment, plusieurs modeéles
de la Nouvelle Macro-économie Ouverte ont tenté de modéisgphénomene sur la base
de comportements individuels de tarification au marché.sliencadre de concurrence im-
parfaite, on peut montrer que les firmes exportatrices pelamir intérét a lisser I'impact
des mouvements de change sur les prix en monnaie locale pajutements de leur taux
de marge. La part des variations de change absorbée parpesga®urs dépendra alors
de différents parametres structurels comme I'élasti@t&ye de la demande, le pouvoir de
marché de la firme sur le marché destinataire, etc.

De telles explications micro-fondées du phénomén@ales-throughncomplet souffrent
cependant d’'un manque d’évidences empiriques permettambliter ces intuitions. En
effet, les estimations de coefficients gass-throughutilisent généralement des données
agrégées qui ne permettent pas de tester les déterminamttigtls mis en avant par les
modéles. De plus, les quelques estimations sectorielistaaies ont une portée limitée,
soit car le niveau d'agrégation des données de commercenesteeéleve, soit parce que
leur couverture sectorielle est trop limitée pour que lssltéts soient généralisables.

Dans cet article, nous utilisons la base de données BACIIaigwée par le CEPII pour
étudier le phénoméne dmass-throughncomplet au niveau du produit. La fort désagré-
gation de la base (nomenclatwk6) permet d’estimer la sensibilité au change des prix a
I'exportation de plus de 4000 produits. La couverture géplgigue de la base (plus de 130
pays) permet en outre de minimiser le biais potentiel lié dif@ension géographique de ce
phénomene. En effet, en empilant les données bilatératesldaimensios /6, on obtient
des coefficients spécifiques a chaque produit, reflétatitidé moyenne des exportateurs de
tout pays, quelle que soit la destination du bien. Enfin, maetlision bilatérale des données
permet d'utiliser des techniques de panel avec des effets @i@ntrélant pour de nombreux
déterminants non observables des prix.

Comme le suggérent les modéles micro-fondés, on observéourehétérogénéité des ré-
sultats par produit. Environ la moitié des 4000 coefficiamtsi estimés mettent en évidence
des comportements de tarification au marché, tandis quaitessacoefficients ne sont pas
significativement différents de zéro. De plus, méme parsapleduits pour lesquels on iden-
tifie un phénoméne de tarification au marché, I'ampleur dest@jnents présente de fortes
disparités.

A partir de 13, I'influence de plusieurs déterminants theoes des stratégies de tarification
au marché est testée en utilisant différents indicatelwrsvaét les structures de marché de
chaque produit.

Les classifications de Rauch (1999) et de la CNUCED (BEC) ptent d’identifier des
spécificités de comportements gass-throughselon la nature des biens échangés, et la
structure générale des marchés sur lesquels ils sont éharlpapparait que les com-
portements de tarification au marché sont plus prononcéguerles biens sont échangés
sur un marché référencé, sans doute car le référencemeprtatkests facilite les comporte-
ments d’'arbitrage, obligeant les firmes a s’aligner sur ie gu marché importateur. Les
comportements de tarification au marché sont égalementnpduigués pour les biens de
consommation finale, probablement du fait d’'une plus footgcarrence sur ces marchés.
On mesure enfin l'influence de caractéristiques spécifiquhague exportateur et/ou impor-

6
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tateur: en moyenne, I'absorption des fluctuations de chdage les marges semble moins
marquée dans des petits pays ou sur des marchés concemtrissjue de demande étant
alors limité, et lorsque I'exportateur a une part de maréle Un pouvoir de monopole)
suffisante.

RESUME COURT

La littérature récente a tenté d’expliquer de maniére rricrmiée un phénomene observé
au niveau agrége, la réaction incompléte des prix a l'ingtimh aux variations de change.
Dans cet article, nous testons la pertinence de quelquaesdenees explications, en utilisant
des données bilatérales fines de commerce internationalrartt plus de 5000 produits et
130 pays. Les coefficients estimés mesurent les comporterdertarification au marché
des firmes, confrontées a un risque de change. Nous montuenfagnoitié des firmes
adoptent de telles stratégies de prix. Cependant, 'amplela transmission des variations
de change aux prix a I'importation varie d’'un secteur a feuméme au niveau le plus
fin. En effet, 'absorption des mouvements de change danséeges des firmes est plus
importante sur des marchés ou les comportements d'arbisay facilités par I'existence de
prix référencés ainsi que sur des marchés de consommatade. fln outre, I'intensité de la
pression concurrentielle entre firmes exportatrices tffles stratégies de prix : I'absorption
des mouvements de change par les firmes est d’autant plls ¢aib leur part de marché
est élevée. De méme, les prix dans les marchés de petite dailirés concentrés sont en
moyenne plus sensibles aux variations de change.

ClassificationJEL : F1, F4
Mots clés: déterminants du pass-through, analyse déssgrégnnées de panel, concurrence
oligopolistique.
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1 Introduction

Interest in open macroeconomics has recently focused amipiete pass-through, as stud-
ied in a new generation of “pricing-to-market” models. ladethe weak sensitivity of import
prices to exchange rate movements has been shown to beatamtpmacro-economic con-
sequences for the international transmission of real shankl currency changesSeveral
New Open Macroeconomics models have tried to go beyond she isf the consequences
of this phenomenon to investigate its micro-foundationsese models explain the incom-
plete pass-through in terms of pricing-to-maPkeationalized in specific models by certain
forms of demand or technological functions. For instan@ghgtta & Van Wincoop (2005)
highlight the role of the competitive structure in explaigiexporters’ decisions to absorb
or pass currency changes into their prices: the higher thesfimarket share in the desti-
nation country, the lower its incentive to absorb nominaichts. Corsetti & Dedola (2002)
study pass-through strategies in a model with distributimsts and show that these decisions
are influenced by the price of local inputs. As shown by Aizanr{2004), the availability
of financial instruments can affect individual pricing+twarket strategies under uncertainty
with regards to the future level of transportation costsst Bergin & Feenstra (1998) build
a model of optimal incomplete pass-through explained bgepstrategies of firms facing a
non-constant demand elasticity.

From an empirical point-of-view however, the relevancehaf micro-funded explanations
of the incomplete pass-through is difficult to assert asgelanajority of pass-through esti-
mates are obtained from aggregate pric@hese papers highlight the strong cross-country
heterogeneity in the size of the exchange rate pass-thyolgthmay however reflect either
country-specific features or composition effects. As feritidustry-level estimates, they are
limited either in their disaggregation lefethus preventing any formal structural explana-
tion, or in their coverageso that results cannot easily be generalized.

2CEPII (guillaume.gaulier@cepii.fr).

3CEPII (amina.lahreche@cepii.fr).

4CEPII, CREST-LMA and EUREQUA (isabelle.mejean@cepii.fr).

®See Betts & Devereux (1996), Devereux & Engel (2003)

The notion of pricing-to-market, as defined by Krugman (1987)ssdfea form of price discrim-
ination in which exporting firms adjust their mark-ups to currency chamgerder to maintain their
prices in local currency.

'See e.g. Campa & Goldberg (2004), Anderton (2003), Warmed{26¢).

8For instance, Campa & Minguez (2004) work on 13 1-digit sectors, [@afn Goldberg (2004)
on 5 product categories, Pollard & Coughlin (2003) on 20 3-digit maetufing industries, and Yang
(1997) on 64 3- or 4-digit sectors.

9Several authors, as Gagnon & Knetter (1995), Gross & Schmitt {2800 Gil-Pareja (2003)
limit their analysis to the car industry. Knetter (1993) studies a maximum af-&digit industries,
Gil-Pareja (2002) 28—digit industries, Takagi & Yoshida (2001) 20-digit sectors.

8
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The aim of this paper is to investigate the structural dirmmef incomplete pass-through.
Pricing-to-market elasticitié® are estimated at the product-level using highly disagdeeba
data, which are pooled across more than 130 countries. GargdaT M coefficients across
products allows to identify pricing-to-market strategiebalf of the industries, with a strong
heterogeneity across products with regard to the shareabfagge-rate fluctuations that is
absorbed by exporters. This heterogeneity is then expmlagitber by the nature of traded
goods or by the market structures in which goods are tradelgeld, pricing-to-market tends
to be all the more pronounced in markets where arbitrage teraasier by the presence of
“reference prices”, and for final consumption goods. Moszpdestination-specific market
structures are shown to affect pass-through strategiggrexs tend to smooth exchange-
rate movements all the more that their partners are largeresls they are more able to pass
exchange-rate changes in concentrated markets and weammtrket share is large enough.
The remaining of the paper is as follows. Section 2 sets authboretical framework used
to investigate exchange-rate pass-through, as well as saising results concerning po-
tential determinants of PTM decisions. The database andtiealfstrategy are presented in
Section 3. Section 4 describes the general results andimets the sector-specific features
that are likely to explain the strong heterogeneity amomglpct-level estimates. Section 5
concludes.

2 Theoretical determinants of pass-through behaviors

The observed low sensitivity of local currency import psde exchange-rate changes has
lead economists to consider the possibility that exponteay adjust their price to these
fluctuations in order to maintain their competitivenesshia tlestination market. Such a
behavior, labeled Pricing-to-Market by Krugman (1987phsiously impossible in a perfect
competitive framework since it requires that export prigesinitially set above the marginal
production cost. However, whenever the exporter's margistiictly positive, pricing-to-
market can become a sustainable strategy from the exmopent-of-view, in what case
the measured pass-through of currency changes into impicespwill be less than one.
The size of the exchange-rate pass-through will therefepedd on micro-based features,
and above all on the ability of exporters to absorb exchaageshocks within their profit
margins. This is usually formally shown within monopolistiompetition frameworks (see
e.g. Knetter, 1989). While this allows for an easy derivatibthe optimal pricing-to-market
coefficient, such a framework is nevertheless consistethitavily limited pricing strategies,
whereas other microeconomic features are likely to inflegrass-through in export markets.

2.1 Theoretical framework

Assume country produces good within a monopolistic framework. The good is sold to
different segmented markejs where producers are therefore able to differentiate éxpor
prices according to the destination. At timehe optimal destination-specific export price,
in the producer’s currency, can be written as:

PY = MOt (1)

I the following, we call pricing-to-market elasticity (PTM elasticity heregfte reaction of
export prices (in the exporter’s currency) to a one percent chiarthe exchange rate. Under complete
pass-through, export prices should be insensitive to currencygeBgzero pricing-to-market). The
low sensitivity of import prices to currency changes is thus interpretedimstef pricing-to-market
strategies, i.e. a price adjustment consented by firms to stabilize pricesdegtination market.
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with:

- MCj* the marginal production cost, which is assumed to be idaidicross destina-
tions at each period (.6 C/7* = MCi*, vj)

- ,uﬂ the producer’s mark- up WhICh depends on the elasticityeofi@ahd to the price

in local currency:u/% = n”’“ wheren/* is the inverse of the price-elasticity of
demand.

In the following, n”k is written as a function of the price in the destination coyisicurrency
(P7* 155 with S the bilateral exchange rateiis currency per unit of's, which increases
whensi’s currency depreciates), and possibly on demand-spe@ifiables (summarized by
the vectorZ,{k), identified by a trend in the estimated equation.

First-differentiating optimal prices (1) with respect teetdifferent variables yields the fol-
lowing expression of the exporter’s price, for sales in ¢oup:*

ijk
ik i j ik
p?fj ( _ B”k)mc ( 51]k) wk ﬁ”k i _’_,yz]k J (2)

In this equation/* = 9pii* /95712 measures the sensitivity of export prices to exchange-
rate changes (therefore, it is the pricing-to-market coieffit - thereafter noted PTM) which

is inversely related to the magnitude of the pass-througts null when the pass-through

is complete and unitary when currency changes are fullyréleskinto margins, leaving the
local currency price unchanged (zero pass-through/fidinmy-to-market).

As detailed in Knetter (1989), this coefficient depends andirperception of how demand
elasticities change with respect to the local currencyeprid sufficient condition for the
pass-through to be complete is that of a constant elasti€ifemand with respect to the

price in the destination markqguk/su 0), implying 3% = 0. With such a functional

form of demand, exporting firms facing currency changes mavancentive to adjust their
mark-up and consumers in the destination market bear théewdominal shock. Under the
alternative hypothesis however, the mark-up depends ohildteral exchange rate and the
optimal pass-through is incomplete. To rationalize suchtaior, suppose thés currency
appreciatesdIn S;’ < 0), which has a negative impact @s price competitiveness. Firms
from ¢ then have an incentive to compress their export mark-up tigaté the price impact
of the exchange-rate shock and maintain their market simandyat case3/* is positive. On
the other hand, one cannot rule out the possibility of a meg&TM coefficient, leading to
an over-reaction of export prices to exchange-rate movesnetich would however occur
for highly specific forms of demand.

Thus, in a monopolistic framework, the optimal PTM stratagiely depends on the per-
ceived elasticity of demand: it is positive when the elatstiof demand increases with
prices. In this case however, the size of the optimal pasa:ih is limited by the level
of the elasticity of demand as the firm’s ability to absorbrege-rate variations decreases
with its mark-up in more elastic markets.

| owercase letters refer to the natural logarithm of the correspondingbles. For details, see
Appendix A.1.
ijk
ij /S J

LJk
nidh— 1+s",,k/s”

n

. i R
with&?.., . = nn,’

12 ijk _
where —t
& pjik5id Bln(p”k/S,:J
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Such a modeling of PTM however relies on the assumption ofapolistic competition. As

shown by the rich literature describing PTM behaviors wittome specific market struc-
tures, this is an obvious limitation. The following sub-$ee thus provides some intuitions
about other product-specific features that could influemoesfiincentive to price-to-market.

2.2 Other sources of incomplete pass-through

The limitation of the monopolistic competition frameworkdescribing PTM is easily evi-
denced within a more general oligopolistic framework. kdleunder oligopolistic Cournot
competition, the optimal mark-up still negatively dependghe price-elasticity of demand
but also increases with the producer’s market share in teind¢ion market® As a conse-
qguence, the optimal price reaction to currency changedastafl by the exporter's market
sharé* and the constancy of the elasticity of demand with respetiteqrice in local cur-
rency is no more a sufficient condition for complete passtigh. The direction of the
relation between the PTM elasticity and the market shareveelier ambiguous. Under
weak assumptions on the functional form of demand, FeenGagnon & Knetter (1996)
show that the pass-through elasticity “might initially tiee as market share rises, but will
increase towards unity as market share approaches 10pelténdeed, starting from a
low enough market share, an increase in the exporter’'s mahlkege gives the firm a wider
room for maneuver to absorb exchange-rate changes throaddup adjustments. If its ini-
tial market share is high however, a further expansion ofikes its market power so strong
that its incentive to price-to-market decreases.

Several analyses also describe PTM as a pricing reactioonpetitive pressures encoun-
tered by the exporting firm in the destination market. Indeedargued by Taylor (2000),
the strengthening of competition in the destination maftetes firms to follow the market
price, and therefore to absorb exchange-rate changes. é&determinant of PTM is dif-
ficult to measure empirically, but one can still hope to idgritigher PTM coefficients in
atomistic, low differentiated markets. In the same linepéaiiments to market entrance -
such as sunk costs as in Baldwin & Krugman (1989) - or conssiswitching costs (Froot
& Klemperer (1989)) could provide the exporter with a wideom to pass exchange-rate
movements into local prices, so that PTM is less likely.

Pricing-to-market can also emerge in relation to the firmedfic technological function. For
instance, Devereux, Engel & Storgaard (2004) and Patug&@4j underline the influence of
the cost structure, arguing that an incomplete pass-thretrgtegy is less costly if marginal
costs also covary with exchange raté<On the other hand, Corsetti & Dedola (2002) ex-
plain incomplete pass-through by the existence of dididbicosts in the destination market
that affect pricing strategies. Last, pricing-to-markat @lso depend on the availability of

13See Varian (1978).
More precisely, under oligopolistic competition,

ijh ik Wik
Bijk _ wy”( Ppiik /St _gpiyk/sij)
T ijk ijk ijk (gnidk widk
Ny Wy T wy (fpz‘jk/sij - Pijk/sij)
ijk — Q;Jk ik dlnw'ik

with wy i's market share iu’landgliijk/sij =

> Qijk DlnPZ'jk/Stij

Bwith our notations, this means that one expects the relation between areexporarket share
w* and her optimal PTM coefficientt’* to be first positive until a given market share threshold after
what3%“* should decrease.

1This particular determinant cannot however be investigated in the folloasinke estimated equa-

tion controls for any cost change using fixed effects.

11
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financial products that limit the exposure of exportersfipgdo exchange-rate fluctuations,
as in Friberg (1998) or Aizenman (2004).

These papers all show that, once departure from the perdecpetitive framework is al-
lowed, firms may feel incentives to price-to-market, everewffiacing constant elasticity
of local demand. Both the determinants of such a decisiontladnagnitude of the PTM
coefficient rely on various microeconomic determinantg the following, product-level,
empirical study investigates.

3 Data and empirical strategy

3.1 From the theoretical model to the estimated equations

According to the monopolistic competition model, passtigh coefficients should be esti-
mated within the framework of the following equatidn

din P7% = (1 — 7%)dIn MCi* + 47*d1n ZJ* 4 7% d1n S (3)
where:

- BY* is the pricing-to-market coefficient, which is specific te #xporteri), the coun-
try of destination () and the productk),

- Pfjk is the export price, in the exporter’s currency,
- MCj* is the exporter- and product-specific marginal cost in thEoeber’s currency,

- Zﬁk is a set of importer-specific features of the sectoral demanfldiencing price
decisions,

- andS} is the nominal bilateral exchange rate betweand;.

Both marginal costs and importer's demand characteristieshighly difficult to evaluate,
and even more at the product level. Fixed effects are thubasproxies, which leads to the
following empirical equation:

dln Ptijk = aikfixik + 6jk'fixjk + B9k d1In S’Zj + ei‘jk (4)

wherefizi* andfiz’* are fixed effects that respectively accountiierand;-specific deter-
minants of price changegizi* therefore catches, among others, marginal cost changes or
evolutions of the competition among firms located,ithat influence price decisions of firms
producingk in i. As far as the importing country is considered, the fixedatffgiz*) has

a restricted dimension because of data constraints: weered to assimilate the growth of
country-specific features! {n Z7*) to a linear trend and a residual’¢").18

In order to accurately identify the structural determiisaot pass-through, the number of
dimensions of the equation has to be reduced. Therefore, &f@Micities are estimated

YIn the following, PTM coefficients are estimated from equations in firsediffices to limit the risk
of spurious regressions if some explanatory variables, notably egehates, were non-stationary.

18This hypothesis seems preferable, as it allows to keej fired effect, which is likely to catch
marginal cost developments in countryetter than such variables as the production price index or unit
labor costs, which are (imperfect) measures of marginal costs. dMeretheit fixed effect catches
the impact of exchange-rate changes on marginal costs, thus clegmihg estimate of the exchange-
rate pass-through. Our PTM estimates thus only reflect the sensitivityaading to exchange-rate
movements.

12
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for each produck by pooling all bilateral prices. This allows to estimatetsespecific
PTM coefficients, that omit the potential heterogeneity ®Pdecisions across exporters
as well as among importers. Hence, the baseline equatiaddntifying this “mean” PTM
coefficient is the following®®

dln P* = oF figh + 6% fie?* + grdIn S + eF (5)

This equation is estimated at the product-level using weI®LS, thus assuming thie
and j-specific effects to be fixed. Indeed, as our country coveimgehaustive, assuming
random effects would not be appropriate. The weightingsehie based on the value of each
bilateral flow, with two-period weights as in the computataf Tornqgvist price indices:

B vk yidk
w?* = 0.5 ( L (6)

Vi1 Vi

with our usual notations for countries and sector subsceptV;* the value of the consid-
ered trade flow in dollai/; is world trade at time.

3.2 The data

Exchange-rate pass-through estimates in the literateresually confronted with a trade-
off to be made between the sectoral disaggregation levehiaf @nd the country coverage.
Basically, estimates using aggregate price data allowfamger country coverage and higher
frequency of data. However, price data is not much reliablthis case, as pointed out by
Lavoie & Liu (2004): the use of aggregate price series migas bthe PTM estimates, as
it is then impossible to disentangle between PTM reflectirigepdiscrimination and PTM
reflecting product differentiatioff.

Working on disaggregated price data offers an alternatatisn, as the aggregation bias
should then be minimized. However, this choice has a costring of the data frequency,
since highly disaggregated data is mostly available on anarbasis, thus constraining to
study “long-run” rather than “short-run” pass-througtMoreover, in most existing studies,
this has also a cost in terms of the country coverage, as prdelel reliable data is essen-
tially available for a small number of developed countri&és.our empirical strategy requires
to pool data across countries, this would create a selebtam

In this paper, we use a new trade database, which providdteamadive solution to available
datasets. Indeed, the BACI database, developed at CEBVidps with trade data drawing
on the most detailed available level of disaggregation {th& level), obtained from the
United Nations COMTRADE databasé.Data are harmonized in order to allow for a rec-
onciliation of import and export declarations, and traderfi@re reported both in value and

®Here, indicesk are not set to indicate that estimates use heterogeneous coefficiehtpeth-
ods. They rather mean that, as this equation is estimated separately Hgpredact, the obtained
coefficients are product-specific.

20 avoie & Liu (2004) show that this latter “pseudo-PTM” can be sizeabteafigregated price
series when vertical differentiation is important.

Zlindeed, the incomplete pass-through is a short-run phenomenor effécts vanish when pro-
ducers adjust their price or the exchange rate returns to its former. v8leeeral studies thus use
cointegration methods to disentangle short-run and long-run passythrcAccording to Campa &
Goldberg (2004), the long-run is reached after one year.

%The hs6 level is the highest possible level of disaggregation with an exhaustiee ge
graphical coverage. For more details on the content and building of #th@él Rlatabase:
http://www.cepii.fr/anglaisgraph/bdd/baci/baci.pdf
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quantity. The whole database covers more than 130 couami@®$, 000 products during the
1989-2003 period with an annual frequency.

The product-level price serieBt”k used as the dependent variable in our estimations are
computed using unit values, i.e. FOB trade values divideddiynonized quantities (in
tons). These unit values are denominated in current USrdol2onverting these variables
into the exporter’s currency using the nominal exchangewaiuld however not change the
picture since the/$ nominal exchange rate is controlled for by the fixed effgétg*. Unit-
values may suffer from measurement errors, even at thigglisgation level, leading to a
bad estimation of pass-though coefficients at the prodwuet.léd number of precautionary
measures are implemented to circumscribe the impact of datd problems. First, the
fixed effects control for unobserved systematic erfdrdvioreover, only the coefficients
that are estimated with a sufficient level of robustnessaitert into account in the micro-
level analysis. Namely, we only consider the coefficientsvibich a sufficient number
of observations (500) is available for the whole estimatieniod. This quite demanding
constraint allows to drop estimates which are computedavitio limited degree of freedom.
The choice of the exchange-rate variable is not trivialegitiWhile theory suggests to use
nominal exchange-rate data, the empirical literature igdiyedeflates this series by a mea-
sure of the general price level in the destination ma&fksee Gagnon & Knetter (1995) or
Knetter, 1989, 1993). This choice aims at identifying pwehange-rate shocks, as opposed
to exchange-rate variations that respond to general ioflatSimilar definitions are used
in Takagi & Yoshida (2001), Gil-Pareja (2003), Parsley (20and Athukorala & Menon
(1994). Last, in order to ensure the highest quality fomeates, some filtering is imposed
to the series: episodes of very high exchange-rate vdyatitie excluded by constraining
annual (nominal) exchange-rate changes to lie betweemd&6@2%.

4 Pricing-to-market for the whole sample

In this section, we present results of the estimation of {&)eproduct-levek. Keeping only
estimates obtained from more than 500 observations saele more than 4419 product-
specific coefficients available. Descriptive statisticagarning this sample are displayed in
Table 1.

Table 1: Pricing to market at the product level, summary statistics

Mean Lower quartile Median Upper quartile

Unweighted ~ Weighted* | Unweighted Weighted* | Unweighted ~ Weighted* | Unweighted  Weighted*
PTM coef. | 0.115 0.036 | -0.075  -0.123| 0.142 0.098 | 0.333 0.311
(Stud.) | (1.321) (1.195)| (-0.528) (-1.070)| (1.198) (1.105)| (3.020) (3.664)
Nb.Obs. 4419

* The weighting scheme is based on the value of exports. See Footnote 21.
Restrictions: number of available bilateral flows at the hs6 level > 500,

exchange-rate changes ranging between -50% and +50%
Source: Authors’ calculations.

s importer-fixed effects are restricted in their time dimension, one ¢anf®out the possibility
that trends in the importing country characteristics bias the estimates. tHemata are binding, and
no alternative solution is available.

ZNote that, in presence of exporter-time fixed effects, an equivalergation using the price level
in the exporting country is unnecessary.
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The results are somewhat different whether weigftedunweighted statistics are used. The
unweighted statistics are usually of higher magnitudegctvisuggests that PTM is lower in
large sectors (defined in terms of exported values). Camgistith previous findings, esti-
mates suggest that the pass-through is quite high in therlamgthe average PTM coefficient
of .115 implies a pass-through rate of almost 90%.

This result requires some qualification however, givenatiear high number of non-significant
PTM coefficients (see Figure 1). Indeed, nearly half of eaten are not significantly dif-
ferent from zero, meaning that export prices are not seasiti currency changé$. This
suggests that the incomplete pass-through phenomenanitsdito the other half of prod-
ucts. Once non-significant PTM coefficients are droppedutiveeighted median PTM co-
efficient is increased to almost 30%. Moreover, the hypdashafsfull PTM (3* = 1) cannot
be rejected in 308 of the 4419 considered industries.

Figure 1. Share of significant and non-significant estimated coefficfahthe 5%
significance level) and distribution of significant estimated coefficientsn(tree5t"
to the95t" percentile)

Q
@ <
=

Frequency
100
|
3
|

In percent
2

50

T T T T T
-4 -2 0 2 4
Significant in dark grey; non significant in light grey Significant coefficients

Source: Authors’ calculations

This general picture highlights the strong heterogen&ity TM across products. Even for
the 50% of coefficients for which significant PTM is foundustrated in the second graph
of Figure 1, the inter-quartile range ([0.12;0.49]) stithplies a wide dispersion of PTM
coefficients.

Because drawing short insights from more that 4,000 coeffisiis quite difficult, a first step
is to have a look on wider categories, in order to gauge whédhge-sector specificities can
be outlined.

This is what is done in Table A.1. in the Appendix, where infation on the PTM co-
efficients at thehs2 level is displayed. This information relates to the sharsighificant
coefficients, the median PTM coefficient, and the standawat eomputed over thés6 co-
efficients of eachhs2 category. There is clear evidence of strong heterogeneitysahs2
categories in terms of their median estimate. The largeM Bdefficient is obtained for
products of the “Fur skins and artificial fufi's2 category, for which (weighted) the median
coefficient acrosés6 sectors is 0.60. The lowest one is obtained for the “Shipatsand

ZHere, the weighting scheme relies on the traded value of each prodoeghuut the estimation
period. Indeed, we can no more use Tornqvist weights (6) which &dwee dimension, contrary to
estimates.

ZHere as in the rest of the paper, we call significant those coefficierttpaka the Student test at
the 5% level.
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floating structures” industry with a coefficient of -1.40. wever, as shown by the share of
significant coefficients in each category, which generadly &round 50%, and the high vari-
ance ofhs6 coefficients inside eachs2 category, these statistics hide a strong heterogeneity
betweems6 sectors of a given category.

Because of this heterogeneity within2 categories, investigating the structural dimension of
pricing-to-market cannot be done on the basis of these medigmates, but has to be under-
taken at the most disaggregated level. The huge numberdiédtproducts however makes
the project tricky. As an illustration, consider Table Awhich displays significant PTM es-
timates for which the hypothesis of full PTM{ = 1) cannot be rejected. The heterogeneity
of industries that are gathered together is obvious, andtuitibn arises as to the features
that could lead the corresponding firms to fully absorb ergearate movements into their
margins. To further deepen the analysis, two alternatinegtesiies are implemented. In a first
step, the products are brought together within a limited Imemof (exogenously chosen)
sub-samples, reflecting either the nature of the goods dkittieof market structures fea-
turing production. In a second step, trade data are usedltbrharket structure indicators,
which influence on PTM strategies is then tested.

5 Determinants of pass-through behaviors

As stated in Section 2, a number of product- or even firm-$igdetures might affect PTM.

Some of them are linked to the price-elasticity of demandth&sprice sensitivity is likely

to vary across products, one can think of such an argumerptaia the dispersion of PTM

estimates acrosks6 products. On the other hand, the intensity of competitivesgures

faced by firms in their export markets is often presented asrgortant determinant of
pass-through. Contrasting with the previous one, thisrdeteant is likely to vary across
exporters or importing markets in a given sector. Both kiofideterminants are studied in
the following.

5.1 Organized versus differentiated products markets

Market organization is likely to indirectly influence pmig strategies through its impact on
the feasibility of arbitrage: for instance, the less tramept a market with regard to the
whole supply of goods available for consumption, the easisifor firms to pass exchange
rate movements and make maximum profits on their sales. Estigate for such PTM
determinants, we use two classifications that split gootisdategories according either to
the organization of markets or to the nature of traded prisduthe first one was built by
Rauch (1999), the second by the UNO (Broad Economic Claasdit - thereafter BEC).
The classification developed by Rauch is based on the steuofuhe market where goods
are traded. This classification gathers 5-digit SITC indestinto three categories, depend-
ing on whether the goods are: (a) traded in an organized agehand therefore treated
as “homogeneous” (W), (b) not traded in an organized exchamgehaving some quoted
“reference price” (R), such as in industry publication$,iat having any quoted prices, and
therefore treated as “differentiated” (D). The Broad EaoiClassification (BEC) devel-
oped by the UNO provides an alternative classification sehfmtraded products, where
goods can be split into 5 categories, i.e. final consumptiomestment, primary products,
parts and components and transformed products. It is tiver@bssible to investigate and
compare PTM in these various product categories.

Because the two classifications are not completely orthalgésoking at PTM in each cat-
egory independently would not yield very informative reésullherefore, the categories are
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Table 2: Distribution of pricing-to-market coefficients within the BEC-Raalzs-
sifications

Number of Share of signif

coefficient coefficients (%
Differentiated goods / Final consumption goods 605 51.2
Differentiated goods / Investment goods 378 33.3
Differentiated goods / Primary products 40 47.5
Differentiated goods / Parts and components 198 39.4
Differentiated goods / Transformed products 675 48.3
Referenced prices / Final consumption goods 55 60.0
Referenced prices / Primary products 57 36.8
Referenced prices / Transformed products 630 48.6
Organized markets / Final consumption goods 19 47.4
Organized markets / Investment goods 3 66.7
Organized markets / Primary products 37 37.8
Organized markets / Transformed products 70 40.0

Source: Authors’ calculations

interacted. The PTM estimates at the product level are thénirsto the resulting 15 cat-
egories. Because some of them are empty, only 12 categoeies aventually used. It is
therefore possible to investigate the impact of the markattire on the PTM coefficients
estimated at the product level, depending on the Rauch/B&gory to which each product
belongs. 2,700 products are included in the analysfer which at least 500 observations
where available when estimating PTM coefficients.

Table 2 shows how these coefficients are distributed aches42 available items of the
crossed classification. Differentiated goods dominatestivaple, but there are also a good
deal of transformed products sold on referenced marketsh&wn in the second column,
the share of significant coefficients lies between 35 and &Bfb significant coefficients are
overwhelming for final consumption goods sold on referennadkets® - although there are
very few of these.

Under monopolistic competition, one would expect prictognarket to be less important
on differentiated markets, where firms own a monopoly powerthe demand is less price-
elastic. However, the expectation is less clear under ptiistic competition, where firms
could feel an incentive to adjust their margins, in ordertity sn the market when adverse
exchange-rate changes occur. On the other hand, refererar&dts should be characterized
by strong pricing-to-market, because of a higher price ifieityg of consumers, who can
easily compare varieties. These arbitrage behaviors rteghtfirms to keep in line with the
market price. Last, organized markets should be charaeteliy complete pass-through, as
the corresponding prices result from adjustments in thddaademand and supply, and are

2’A number ofhs6 sectors could not be matched with Rauch’s SITC nomenclature. Assecon
guence, the number of available coefficients is considerably reduceshiparison with the 4,419
estimates commented in the previous section.

s there are only three coefficients for investments goods sold on isegamarkets, one can
ignore this category.
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Table 3: Pricing-to-market coefficients and the BEC-Rauch classification

n | Weighted mean Low. quartile Median Upp. quartjle
Diff + final cons 605 0.260 0.163 0.345 0.408
Diff + investment goods 378 -0.067 -0.163 0.072 0.269
Diff + primary products 40 0.358 0.092 0.320 0.628
Diff + parts and components 198 0.001 -0.105 0.016 0.131
Diff + transformed products| 675 0.200 0.031 0.230 0.345
Ref + final cons 55 0.168 0.036 0.160 0.300
Ref + primary products 57 0.170 -0.015 0.143 0.320
Ref + transformed products| 630 0.209 0.079 0.060 0.351
Org + final cons 19 0.173 0.009 0.214 0.348
Org + investment goods 3 0.515 0.505 0.505 0.583
Org + primary products 37 -0.002 -0.098 0.017 0.049
Org + transformed productsg 70 0.020 -0.051 0.022 0.075

Source: Authors’ calculations.

therefore orthogonal to bilateral exchange-rate changes.

As far as the BEC classification is concerned, one can alsecéxifferent kinds of con-
sumers (final consumers, firms, etc.) to be differently simesio price changes. However,
the direction of the results is difficult to foresee. Indeaslfar as final consumption goods
are concerned, differentiation should provide firms withighbr market power, allowing
them to pass exchange-rate movements onto prices; but titigpressures can also be
strong on these markets so that firms are constrained bycibmipetitors’ pricing decisions.
Primary products are generally sold on organized markdtsravprices are set by interna-
tional demand. If prices are denominated in a referenceenayr which is not the currency
of the exporter, producers cannot depart from the refergnice, and they entirely bear
the impact of the fluctuations between their currency andcthreency of denomination of
contracts. Therefore, the measured pass-through shouiitl be

Parts and components are highly specific goods sold to firm&nwhe production of com-
ponents is outsourced, competition among providers caickfthem to price-to-market;
but transfer pricing strategies in intra-firm relations Icoailso lead to unexpected resudts.
Finally, transformed products and investment goods areh&ierogeneous categories for
results to be foreseen.

Summary statistics of PTM behaviors by product type arelaljsul in Table 3. Pricing-
to-market coefficients are the highest for investment gaodts on organized markets. This
could be consistent with strong transparency in such marketvever cautiousness is needed
in drawing conclusions, given the very limited number of etvations. Pricing-to-market
is also sizeable for transformed products sold on organiarkets, which is another in-
dication that organized markets tend to increase pricespamency, and consequently the
incentives for firms to keep in line with market prices whetiisg their own prices. Here,
the results can be considered as more reliable, given the tarmber of observations, and
the fact that PTM is large over all quartiles of the distribotof product-specific PTM es-
timates. Finally, PTM is also large for the two other sectbet gather a large number of
estimates, i.e. differentiated products for final consuempand differentiated, primary prod-
ucts. Here, the large magnitude of PTM coefficients would dresistent with oligopolistic

29See evidences of the impact of transfer pricing on measured PTM igaRafa Lawrence (1993).
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market structures, where firms try to remain in the market djysting their margins to
exchange-rate changes. Large PTM coefficients are alsastemts for final consumption
goods, with strong competitive pressures forcing firms &pkideir prices in line with those
of their competitors. Finally, the size of PTM in parts andngpmnents (centered around
zero) is consistent with the argument that PTM estimatedaaetflows among vertically
linked firms could be biased by transfer prices.

In order to further deepen the analysis, the impact of a prolelonging to a given category
of the Rauch-BEC classification is econometrically invgetied. Dummy variables are built
for each item of each classification, and their explanatomygy for the magnitude of PTM
estimates is investigated through an OLS regression inhathie observations (i.e. the esti-
mated PTM coefficienték) are weighted by the inverse of the estimated standard ¥ris
the dummies describe the whole dataset, they cannot baleathil together in the equation.
Therefore, a constant is added in the equation and the ingpéoe interacted categories is
analyzed in relation to a given category of each classifiogtiamely, the organized markets
and the transformed products). The estimates yield theviirllg results’!

Bk = 0.07*4+0.06n+0.11***r+0.07***C'—0.11*** K —0.00P—0.22"** PC, R? = 3.8%
(.035) (.037) (.037)  (.020) (.029) (.039)  (.034) @)

wheren refers to differentiated products to referenced priceg, is for final consumption
goods,K for investment goods? for primary goods andC for Parts and components.
Although theR? is very low, this confirms previous findings that pricingrt@rket tends to
be more important for reference-price markets than in drggimarkets. Moreover, in com-
parison with transformed goods, PTM behaviors are sigmfiganore pronounced towards
final consumers and much lower for investment goods as welhes and components.

5.2 Bilateral Market structures

Beyond the nature of the goods sold in each sector, the cdimpgiressure faced by each
firm in each of her export markets is also able to influence-glassigh strategies. This
implies that the product-level coefficients estimated sa@#a still hide some heterogeneity
across destination markets. This question is investigatem following, using product-level

market structure indicators built out of trade data.

5.2.1 Using trade data to measure market structures

The bilateral dimension of the BACI database allows us ttaunumber of market structure
indicators, to explore the oligopolistic competition dims&n of pass-though. Here, we
focus more particularly on three market-structure vagabl
The first indicator, noteMKSHt”’“, is the market share of countiyn market; for product
k at timet. It can be considered as a proxy for the exporter’s pricinggran the destination
country. As suggested by Feenstra et al. (1996) or Bachet@n&Vincoop (2005), pricing-
to-market should be affected by the producer’'s market sinaitee destination market, in a
non-linear way however. The indicator is computed as fadtow
ijk
MEKSH® = ijk (8)
Mt

*0This weighting scheme is chosen in order for badly estimated coefficiehts/eolower weight in
the regression.
31Figures under brackets are the estimated standard errors of theieoefi
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with ij’“ denoting the value of produétimported by; from the country: anth'jk the
total amount of produck imports by country;. Note that this definition of market share
does not account for local competitors.
The second indicator, denotetYZEfjk describes the weight of markegtin countryi’'s
exports:
ijk
sizEi* = X1 9
=X (9)

with ij * the amount of’s exports of produck towards;’s market andX;-* the total value
of its exports of produck. Here, the underlying hypothesis is that, as demand-celétks
increase with the relative size of the partner country, ebgpe may be less reluctant to absorb
exchange-rate changes to preserve their position in a taggket than in a smaller one (see
Lee (1995) for a theoretical relation between PTM and the sfzountries).

The last indicator is a Herfindhal index, which summarizesdbncentration of supply in
the destination market, therefore the degree of compefitressure. This indicator, which
relies on the assumption that each national represenfativés a monopoly?, ranges from
0to 1 and increases with concentration. It is computed d@#sl

HERF/* =% (MKSH?’“)Q (10)

3

As in the case of market shares, the relation between thendbdi index and PTM elastic-
ities is not clear. Starting from an atomistic market, améase in the market concentration
allows firms to have higher mark-ups, then a wider room of nearmce to absorb exchange-
rate movements. On the other hand, when the market becomesrnteated enough, collu-
sive behaviors give firms a pricing power to pass exchangernavements.

5.2.2 Results

The previously described indicators are interacted wittharge-rate changes, in order to
properly catch their impact on PTM coefficients. As thesédatbrs are probably coline®y
three distinct estimates are conducted at the producl;leseh one studying the impact of
one of them. Because the degree of freedom in the estimatigenerally low, the market
structure variables are only used in level, even thoughhtberttical effect is not necessarily
linear. The estimated equations are the following:

din P7* = o+ BFdInSY + BEMKSH*dIn S7 + % + 1% + 7% (11)
din PJ7% = o4 BFdInSY + BESIZE*dIn S + vl + 1% + €7 (12)
din PJ% = o+ BFdInSY + BFHERF*dIn S + vl + 7% + 7% (13)

and we expecB® > 0, g5 > 0 if MKSH?* is low enough bug¥ < 0 for large market
shares% > 0, 8k < 0 for a concentrated enough markgf > 0 in atomistic markets.
Table 4 displays the summary statistics of the producttestimates, that are also illustrated
in Figure 2.

32Hence, national firms only compete on the destination market.
33The_ colinearity may be especially pronounced betwedd K SH;”*dIn S}’ and
HERF*dIn S¥, as the correlation between these series is 0.80.
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Table 4: Product-level PTM coefficients and market structures

Model Estimate§ Mean Lower Median Upper Share of

quartile quartile sign. (%

Equation (11) g 0.163 -0.129  0.172 0.453 45
(1.054) (-0.605) (1.010) (2.676)

65 -0.095 -0.667 -0.083 0.488 45
(-0.268) (-1.983) (-0.296)  (1.420)

Equation (12)  gF 0.108  -0.167  0.127  0.356 50
(0.948) (-0.848) (0.954) (2.738)

B§ 0.145 -0.645 0.123 0.902 52
(0.522) (-1.700) (0.342) (2.420)

Equation (13) By 0.198  -0.177  0.208 0.565 46
(1.053) (-0.664) (0.934) (2.703)

[3ff -0.174 -0.870 -0.149 0.514 44
(-0.440) (-2.078) (-0.394) (1.224)

Restrictions: number of flows by product>500,
Exchange rate changes between -50 and 50%.
Source: Autors’ calculations.

Whatever the structural indicator, the interaction with éxehange rate yields a significant
coefficient in about half of the industries. This low rateigfsficance is however not surpris-
ing as the tested effects are derived from specific framesvibrét might not fit all products.
Once insignificant coefficients are ignored, results aregvew generally consistent with
expectations.

On average, the “pure” PTM coefficiens}) is positive, whatever the considered set of
estimations (relying on 11, 12 or 13). When controlling foe tffects of the exporter’s
market share and the concentration of the destination rhahkeemean PTM coefficient}

is even higher than in the benchmark estimation of Sectidrhis means that the pricing-to-
market phenomenon is still significant at the product leseén when controlling for these
structural dimensions.

As shown by the estimation of (11), a higher market share éasPTM at the product

level for more than half the products, and this share ine®ahen insignificant coefficients
are dropped (the median coefficient then shifts to -0.46)s $hggests that the monopoly
power bestowed on a firm by a large market share dominatesaition to currency changes,
leading her to price less to market.

The influence of the destination market size is investigéteough equation (12). On av-
erage, export towards important partners exhibit a higkgreke of PTM, consistently with
the idea that the demand risk in “large” markets (relatielyhe total value of an individ-
ual firm’s exports) prompts firms to price-to-market. Whenigniicant coefficients are
dropped, the median coefficie,ﬁ§ increases to 0.56.

Last, PTM tends to be less pronounced in concentrated nsarkethich collusive behaviors
are more likely to arise. When insignificant coefficients am@pged from the distribution,
the median coefficient affected at this interacted variabézjual to -0.74.
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These results therefore tend to confirm that structuralragt@nts connected to market
structures - i.e. to oligopolistic competition - are in plagen pricing-to-market is designed.
Of course, these forces are not in play in each individuadlpco-market, which explains the
strong heterogeneity of results across products. On aedragever, PTM seems to depend
on market structures: it is all the lower that the exportensw large market share in the
destination market or that the destination market is comatad, whereas exporters are less
reluctant to absorb currency changes when the destinatiange in terms of demand.

Figure 2: PTM micro-estimates, including or not non-significant estimates
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6 Conclusion
Exchange-rate pass-through is a typical micro-based phenon that bears macro-economic

consequences. A large literature has been devoted to ¢éstiheasensitivity of various na-
tional price indexes to currency changes, thereby invasitig the consequences on external
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exposure. On the other hand, the origin of the incomplets-ga®ugh phenomenon is often
disregarded in empirical studies. This paper uses a highbgdregated database to study
the product dimension of this phenomenon, through the asithm of pricing-to-market co-
efficients at the most detailed product-level (4419 esgah&TM elasticities).

According to the average value of product-level estimairgverage 11.5% of the currency
shock is absorbed into the exporter's mark-up during the fa@kwing an exchange-rate
change. This quite sizeable long-run pricing-to-marketdfiicient however hides a strong
heterogeneity across products, even ambsg products of a giverhs2 category. Thus,
incomplete pass-through is identified for roughly half o ffroducts, with however strong
discrepancies in terms of magnitude.

Investigating the structural determinants of this hetermity leads to some additional con-
clusions. First, pricing-to-market is shown to be more redriwithin referenced-price mar-
kets, probably because of the pressure exerted by consuambittage. Moreover, the
magnitude of the pricing-to-market seems to depend on #wtiigt of the buyer: currency
changes are more likely to be absorbed by firms in final conitomgood markets than for
products sold to firms. Beyond these features, the specifikanstructures encountered by
each exporter in each destination country also seem totaffaxing decisions. Estimates
suggest that, on average, pricing-to-market is less prmocediin concentrated (i.e. lowly
competitive) markets and where the exporter already haga faarket share, which could
mean that firms with a sufficient pricing power are more ablpass exchange-rate move-
ments into local currency prices. By contrast, high PTM fickeits are more likely to be
observed in large markets, from the individual exportedgpof-view. This suggests that
the perceived risk of demand may be important in explain@gspthrough decisions.
Consistent with the conclusions of recent, micro-fundede®of incomplete pass-through,
structural factors turn out to be important in explaining iehavior of prices when exchange
rates fluctuate. Detailing the mechanisms at work behirglrégult is constrained by data
availability: even at the most detailed product-level,tlienber of structural factors that can
be built is limited, and often relies on strong assumptidisre precisely, trade data compel
each exporting country to be assimilated to a represeatéitin facing the “mean” market
structures. This is obviously a strong assumption, thastramts our ability to identify
the impact of market structures on pricing decisions. Thd step of this research will
consequently be to investigate pass-through strategibe dirm rather than at the country
level.
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A.1. Theoretical framework

Pricing-to-market in a monopolistic competition framework

Suppose country produces good within a monopolistic framework. The good is sold
to different segmented marketswhere producers are therefore able to differentiate éxpor
prices according to the destination. At timehe optimal destination-specific export-price ,
in the producer’s currency, can be written as:

Ptljk) Czk ijk
with
- MC* the marginal production cost, which is supposed to be idah#icross desti-
nations (M C/7* = MCi* v j)
- ,ufﬂk the producer mark-up, which depends on the elasticity ofaehto the price in
local currency:
ik ”k(P”k/S” Z]k)
t T ik, pijk ol ik
t] (Pt] /Stj,Zg )—1

wheren”’“ is the price-elasticity of demand, which depends on theepiriche im-
porter's currency £;7* /59 with S’ the bilateral exchange rate i currency per
unlt of j's), and possibly on demand-specific variables (summarmethe vector
ZJ ).

First-differentiating with respect to the different vdsies leads to the following expression
for the exporter’s price, specific to the markét:

ik ik ijk 'k ik ik _jk
p* = (1~ ;»ch)mct + (1= Bjc)In (nijk + ﬁ;»ch ;- ’Y;v][czi

idk

ik Rihs? _ _Oln7"
where ﬁMC 77k 1+§T/”k ] with £P77k/517 - alnP:jk:/Sij
771‘/5;.7
"ijk'
Uk _ zIk 81n’r/i'jk
and a1 ”}” 1+2””k with gzjk B Bantjk
z]k ij t
/8%
In this equation,@j{/}j = %”* measures the sensitivity of export prices to exchange-rate

changes (therefore, it is the pricing-to-market coeffitiethereafter noted PTM) which is
inversely related to the magnitude of the pass-throughs itull when the pass-through
is complete and unitary when currency changes are fullyrbleskinto margins, leaving the
local currency price unchanged. As detailed in Knetter §)98is coefficient depends on the
firms’ perception of how demand elasticities change witpeesto the local currency price.
A sufficient condition for the pass-through to be completthét of a constant behavior of

the elasticity of demand, with respect to the price in theidagon market{ “k/S =0).

Under the alternative hypothesis, when the mark-up dependse bilateral exchange rate,
the optimal pass-through is incomplete. In particular, kngy adjustments partially offset
exchange-rate changes when the PTM coefficient is posiflirce, from the second-order

34 owercase letters refer to the natural logarithm of the correspondimaples.
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conditior?®, ;’Nk /s . is positive when the price-elasticity is positive, one capeet this to

occur when the elast|C|ty of demand with respect to the Ipdak is strong enough (namely

ijk
whenni® > 1 — fpik/su) On the other hand, even if less likely, one cannot rule out
the possibility of a negative pass-through coefficientdieg to an over-reaction of export

prices to exchange rate movements, which is optimal witmareasing but weak elasticity
of demand 7% < 1 — gg,izk/sij).

Thus, in a monopolistic ftrametwork, the optimal pass-thtodgpends on the perceived elas-
ticity of demand: in most cases, it is positive when the palasticity is increasing in the
local price. However, as shown next, generalizing the ttézal framework leads to a richer
explanation of pass-through strategies, that does natgntely on the perceived elasticity
of demand but also on market structures. Such an explanediold help to explain part
of the cross-country heterogeneity in pass-through sfiegeobserved on narrowly defined
prices.

Oligopolistic competition

The monopolistic competition framework is only a specialecaf oligopolistic competition.
Further generalizing the theoretical framework, by takitigopolistic competition into ac-
count, is therefore of interest. Moreover, the oligopatistamework is better suited to the
available data. Because data availability forces to ifieptich exporting country to a repre-
sentative firm, the number of producers for a given produdei§acto constrained, and the
market is therefore better described by an oligopolistimpetition hypothesis.

In an oligopolistic framework under Cournot competitione toptimal margin depends on
the price elasticity of demand as well as on the market sHai'e representative firm in the
destination markef:

ijk
ijk _ U _
ot et
with W% = Q" s market share i and Q% the demand addressed hyto the

Z Qz]k
produceri.

Using the same method and notations as previously, thendésti-specific export price
equation is the following:

ij

ijk ijk ik ijk n ijk ij Zik Z7k ijk Jk
pi" = (1=Boc)me"+(1— Oc)ln< ijk wijk>+ﬁoc St T ik widk oc?
N Piik/gii T Spiik/Sii
where
Uk ijk
ijk 8pljk o (§p17k/577 gpwk/su)
ocC — g ijk ijk o omidk wiik
0s; Ur " Wy (gpuk/su gpijk/sij)
is the theoretical PTM coefficient and
fw”k 6lnw2jk
Piik /Sii T o ik o
TS g In(Pik /8

is the sensitivity of the market share to the local price,clili§ a priori negative.

ijk

*The second-order condition of the profit maximization can be writteggé* < gnm/su
t
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In an oligopolistic frameworlﬁ}i;i/sw = 0 is no more a sufficient condition for complete
pass—throughﬁgé = 0 requires the price sensitivity of the demand elasticitydaad the
elasticity of the exporter’s market share to price changdggh is unlikely. On the contrary,

¢ should be positive if the demand is elastic enogfyh.
In such a setting, the optimal pass-through still depende®perceived elasticity of demand
but also on the exporter's market share in the foreign markie¢ direction of this relation
is however ambiguous, as

o5+ i
. . ik ijk ijk iik Pijk'/sij ik ik
stgn (W) = sgn 772] (fyaijk/sij - 5}%%/571.1) - W;J W(U? - Wfs] )

In the general case, the sign of this derivative is positive, pricing-to-market is more
pronounced when the market share of the exporter grows. réldton is due to the fact
that the exporter's mark-up increases with her market shaneh gives her a wider room
for maneuver to absorb exchange-rate shocks. Howeveke jftihe-elasticity of the market

Wik
share is increasing in the market sha%%(ﬁ%’ > 0) and the price-elasticity of demand is
low enough, compared to the market share, the sign of thigadiee can reverse. One could
then possibly observe a negative relation betw@féﬁ andw’*, in a framework of quasi-
monopoly and low demand elasticity (for instance, in highelg sectors). In that case, the
producer need not adjust her prices to exchange-rate cbasigee the demand risk is low.
Under weak assumptions on the functional form of demandh$teeeet al. (1996) show that
the pass-through elasticitynight initially decline as market share rises, but will irase
towards unity as market shares approaches 100 percent! find some evidence of such a
bell shape relation in the automobile industry.

A.2 Source and definition of data

Real exchange rates are computed using nominal exchargge @pand consumer price
indexes P) (source: World Bank, World development indicators), aatireed as follows:
i P}

Pj

S —

A rise stands for a depreciation of currencggainst; in real terms.
Unit values are used as trade prices, and taken from the BAfabdse. They are computed
as the ratio of the traded value on the traded quantity (i)ton

ijk

Vi
ijk
t

vuh =

with:
- V7% the value of the trade flow of produktsold byi to j at timet,
- andQ!’* the quantity (in tons) of traded products.

These variables are constructed from COMTRADE data, whietharmonized in order to
allow for a reconciliation of import and export declarasotfror more details on the content
and building of the BACI database: http://www.cepii.frggaisgraph/bdd/baci/baci.pdf.

36 nijk ik ik ijk ijk
Boc > 0aslong agy’™ > w,”" — ggijk/sz‘j + S;ijk/sij-
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Table A.1 . Pricing to market at the hs2 level

Hs2 Label Signif. Weighted | Standard
coef* Med.PTM Error
01 Live animals 7112 0.56 0.84
02 Meat and edible meat offal. 29/47 0.34 0.27
03 Fish and crustacean, mollusc & other aquatic invertebrates8/84 0.38 0.76
04 Dairy prod. birds‘ eggs. natural honey. edible prod nes 17/25 0.14 0.26
05 Products of animal origin, nes or included. 6/11 0.21 0.73
06 Live tree & other plant. bulb, root. cut flowers etc 4/12 0.10 0.86
07 Edible vegetables and certain roots and tubers. 29/55 0.02 0.35
08 Edible fruit and nuts. peel of citrus fruit or melons. 32/49 0.13 0.31
09 Coffee, tea, mat- and spices. 17/31 0.06 0.42
10  Cereals. 12/16 -0.08 0.45
11 Prod mill indust. malt. starches. inulin. wheat gluten 13/25 0.14 1.35
12 Oil seed, oleagi fruits. miscell grain, seed, fruit etc 25/38 0.07 0.45
13 Lac. gums, resins & other vegetable saps & extracts. 5/10 0.34 0.18
14  Vegetable plaiting materials. vegetable products nes a/7 -0.11 0.54
15  Animallveg fats & oils & their cleavage products. etc 29/50 0.07 0.43
16 Prep of meat, fish or crustaceans, molluscs etc 17/24 0.13 0.53
17  Sugars and sugar confectionery. 11/15 -0.05 0.99
18 Cocoa and cocoa preparations. 7/11 0.24 0.35
19 Prep of cereal, flour, starch/milk. pastrycooks* prod 12/16 0.24 0.27
20 Prep of vegetable, fruit, nuts or other parts of plants 30/43 0.20 0.20
21 Miscellaneous edible preparations. 12/15 0.30 0.39
22 Beverages, spirits and vinegar. 12/21 0.24 0.60
23 Residues & waste from the food indust. prepr ani fodder 12/21 0.00 0.78
24  Tobacco and manufactured tobacco substitutes. 3/8 -0.19 0.49
28 Inorgn chem. compds of prec met, radioact elements ¢tc70/158 0.13 0.46
29 Organic chemicals. 153/274 0.16 0.69
30 Pharmaceutical products. 15/27 0.43 0.91
31 Fertilisers. 13/23 0.27 0.46
32 Tanning/dyeing extract. tannins & derivs. pigm etc 24/45 0.19 0.19
33 Essential oils & resinoids. perf, cosmetic/toilet prep 13/30 0.20 0.21
34 Soap, organic surface-active agents, washing prep, etc  14/23 0.17 0.19
35  Albuminoidal subs. modified starches. glues. enzymes. 6/13 0.15 0.22
36 Explosives. pyrotechnic prod. matches. pyrop alloy. etc  4/8 0.27 0.39
37 Photographic or cinematographic goods. 17/31 0.38 0.78
38 Miscellaneous chemical products. 36/55 0.20 0.31
39 Plastics and articles thereof. 86/123 0.14 0.40
40 Rubber and articles thereof. 39/66 0.17 0.66
41 Raw hides and skins (other than furskins) and leather.| 12/29 0.24 0.31
42 Atticles of leather. saddlery/harness. travel goods etc | 13/20 0.01 1.04
43 Furskins and artificial fur. manufactures thereof. 4/11 0.60 0.53
44 Wood and articles of wood. wood charcoal. 37/62 0.12 0.59
45  Cork and articles of cork. 3/7 0.41 0.21
46 Manufactures of straw, esparto/other plaiting mat. etc 4/6 0.29 0.52
47 Pulp of wood/of other fibrous cellulosic mat. waste etc| 11/18 0.17 0.22
48 Paper & paperboard. art of paper pulp 74/108 0.20 0.50
49 Printed books, newspapers, pictures and other producgt  6/19 -0.04 0.43
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50 Silk. 4/8 0.30 0.19
51  Wool, fine/coarse animal hair, horsehair yarn & fabric 18/32 0.20 0.39
52  Cotton. 54/113 0.10 0.58
53 Other vegetable textile fibres. paper yarn & woven fab 7120 0.14 0.43
54  Man-made filaments. 37/65 0.10 0.93
55 Man-made staple fibres. 55/110 0.14 0.49
56 Wadding, felt & nonwoven. yarns. twine, cordage, etc 13/27 0.15 0.33
57  Carpets and other textile floor coverings. 11/22 -0.14 0.54
58  Special woven fab. tufted tex fab. lace. tapestries etc 19/36 -0.12 0.61
59 Impregnated, coated, cover/laminated textile fabric etc 12/24 0.05 0.38
60  Kbnitted or crocheted fabrics. 10/17 -0.00 0.32
61  Art of apparel & clothing access, knitted or crocheted. 52/102 0.25 0.62
62  Art of apparel & clothing access, not knitted/crocheted 76/113 0.30 0.55
63  Other made up textile articles. sets. worn clothing etc 37/57 0.28 0.60
64  Footwear, gaiters and the like. parts of such articles. 13/29 0.22 0.48
65 Headgear and parts thereof. 2/8 0.04 0.35
66  Umbrellas, walking-sticks, seat-sticks, whips, etc 5/6 0.43 0.24
67  Preprfeathers & down. arti flower. articles human hair 2/6 0.06 0.61
68  Art of stone, plaster, cement, asbestos, mica/sim mat 21/46 0.17 0.53
69 Ceramic products. 6/28 0.18 0.56
70 Glass and glassware. 24/56 -0.01 0.45
71 Natural/cultured pearls, prec stones & metals, coin etc 2/2 -0.11 0.50
72 Iron and steel. 102/181 | 0.12 1.04
73  Articles of iron or steel. 66/117 0.17 0.37
74  Copper and articles thereof. 27/55 0.12 0.60
75  Nickel and articles thereof. 4/14 0.06 0.33
76  Aluminium and articles thereof. 17/34 0.02 0.29
78 Lead and articles thereof. 4/8 -0.10 0.53
79  Zinc and articles thereof. 4/10 0.02 0.32
80 Tin and articles thereof. 1/7 0.01 0.64
81 Other base metals. cermets. articles thereof. 4/23 0.12 0.51
82  Tool, implement, cutlery, spoon & fork, of base met etc 23/65 -0.01 0.35
83  Miscellaneous articles of base metal. 23/36 0.27 0.31
84  Nuclear reactors, boilers, mchy & mech appliance. parts | 198/484 | 0.02 0.54
85  Electrical mchy equip parts thereof. sound recorder etc 148/256 | -0.42 0.72
86  Railw/tramw locom, rolling-stock & parts thereof. etc 4/13 0.10 0.84
87  \ehicles o/t railw/tramw roll-stock, pts & accessories 38/76 0.21 0.66
88  Aircraft, spacecraft, and parts thereof. 4/10 0.03 0.97
89  Ships, boats and floating structures. 7115 -1.40 2.81
90 Optical, photo, cine, meas, checking, precision, etc 54/130 0.07 0.64
92  Musical instruments. parts and access of such articles 8/19 0.08 0.99
93 Arms and ammunition. parts and accessories thereof. 5/11 0.29 1.73
94  Furniture. bedding, mattress, matt support, cushion etc 16/37 0.02 0.35
95  Toys, games & sports requisites. parts & access thereof | 25/43 0.24 1.13
96  Miscellaneous manufactured articles. 19/47 0.02 0.44

* Number of coefficients that are significantly different fraero (at the 5% level)
compared with the number of estimated coefficients in thecas2gory.
Source: Authors’ calculations.
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Table A.2 . Sample of industries exhibiting nearly unitary PTM coefficients

Hs6  Label el
030240 Herrings, fresh or chilled, excluding livers and roes 0.95
030269 Fish nes, fresh or chilled excluding livers and roes 1.01
051191 Fish, shellfish & aquatic invert prod nes 1.00
090700 Cloves (whole fruit, cloves and stems) 1.01
190520 Gingerbread and the like 0.99
210130 Chicory & other coffee substitutes roasted & extracts 0.99
282736  Zinc chloride 0.98
282751 Bromides of sodium or of potassium 0.99
283322  Aluminium sulphate 1.05
283510 Phosphinates (hypophosphites) & phosphonates (pho¥pifitestals 0.99
290529 Unsaturated monohydric acyclic alcohols nes 0.97
290719 Monophenols nes 0.99
290919 Acyclic ethers nes. derivatives of acyclic ethers 1.00
293390 Heterocyclic components with nitrogen hetero-atom(s) only, nes 1.05
293890 Glycosides & their salts,ethers,esters & other derivatives)imilk 0.96
300432 Adrenal cortex hormones, in dosage 0.98
310551 Fertilizers containg nitrates & phosphates, nes, in pack weigh@jg= 1.04

370251  Film for colour photo sens, unexp, in rolls,w</=16mm & le</=14es, 1.00
370400 Photo plates,film,paper,paperboard & textiles,exposedbdeneloped 1.04
370610 Cinematograph film, exposed & developed, of a width of 35 mmoe 0.98

480429 Paper, sack kraft, in rolls, o/t unbl, uncoated 1.00
480820 Paper, sack kraft, creped or crinkled, in rolls or sheets 0.96
520515 Cotton yarn,>/=85%,single,uncombd,<125 dtex,nt put efafl sale 1.04
520841 Plain weave cotton fabric,>/=85%, not more than 100 g/m2 dyeath 1.00
521131 Plain weave cotton fab,<85% mixed with m-m fib,more than 200,d§e@ | 1.01
550690 Synthetic staple fibres, carded or combed, nes 1.00
620191 Mens/boys anoraks & similar articles,of wool/fine animal hdiknibtd 1.03
620799 Mens/boys bathrobes,dressg gowns,etc of oth textile matetdsijt 1.03
620990 Babies garments & clothg accessories of oth textile materialsiitiot k 1.02
731823 Rivets, iron or steel 1.01
820340 Pipe-cutters, bolt croppers, perforating punches and storiliar 0.95
843352 Threshing machinery nes 1.01
843360 Machines for cleaning, sorting or grading eggs, fruit or gihetuce 1.03
844329 Letterpress printing machinery nes exc flexographic printing 0.99
900211 Objective lenses f cameras,projectors/photographic erdaegkicers 0.97
930400 Arms nes, excluding those of heading No 93.07 1.04

Source: Authors’ calculations.
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