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Abstract
The incomplete pass-through phenomenon bears important macro-economic consequences for, e.g.,
the trade response to exchange rate changes, the symmetry of nominal exchange rate shocks, or the
efficiency of monetary policy, and a number of papers try to estimate exchange-rate pass-through
(ERPT) using macro or aggregate sectoral data.
However, as incomplete pass-through is fundamentally the outcome of micro-economic behaviors, its
empirical features should be studied at a highly disaggregated and bilateral level. Indeed, micro-based
results are needed to understand the macro-based ERPT estimates, as these result from both a
product-level ERPT and a composition effect.

This paper uses a new database of bilateral international trade at the 6-digit level, offering a 1989-
2003 time coverage, to investigate exchange-rate pass-through both at the country and product levels.
The determinants of exchange-rate pass-through are investigated within a theoretical framework
where oligopolistic competition is allowed for. Empirical estimates show that controlling for the market
power of exporters (as suggested by the oligopolistic competition model) improves the quality of ERPT
estimates.
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Summary

Incomplete exchange-rate pass-through is a typical micro-based phenomenon that bear macro-
economic consequences. A large literature has been devoted to exploring this phenomenon,
investigating either its time-series, cross-country or product dimensions. Most studies however explore
only one of these dimensions, or restrain themselves to a limited coverage.
In this paper, we use the BACI database, developed at CEPII, to investigate this phenomenon.
Because BACI displays all three dimensions (it covers more than 200 countries, 14 years and more
than 5,000 product at the hs6 level), it allows to investigate pass-through behavior both at the country
and product levels.

The analysis is based on a theoretical model that allows for monopolistic or oligopolistic competition.
We explore both the aggregate dimension of our results (looking at aggregate flows and aggregate
price changes) and their product-level dimension, which allows to touch the issue of the impact of
aggregation biases in measuring country-level pass-through coefficients.
In a first step, pass-through is investigated regardless of structural features linked to market structures
(i.e., regardless of oligopolistic competition), and three results arise from this analysis.

First, pass-through in import prices is high (average pass-through in the whole sample is close to one).
There is however an important heterogeneity at the country level, and pass-through tends to be all the
higher than the importer is small. Product-level analysis confirms that pass-through in import prices is
high. Second, on the export side, we find evidence of pricing to market strategies, which tend to be
higher for smaller exporters. Product-level analysis confirms the country-level estimates. When theory-
consistent (i.e. positive or nil) elasticities are considered, pricing to market is found to be close to .4
but there are also evidence of complete pass-through in around one industry on two. Consistent with
previous evidence, the analysis also shows that the pharmaceutical, chemical and car are sectors
displaying high PTM coefficients.

Finally, there is no clear evidence that country-specific features are in play when estimating PTM
coefficients.
This latter intuition is then investigated in more details, taking more precisely into account the specific
features of the markets, consistently with the oligopolistic competition framework. Market structures in
the exporting and importing countries are described using bilateral trade data, and the analysis is run
both at the aggregate and product levels.

We find that market structure is a significant determinant of pricing strategies in international trade:
firms undertake more pricing-to-market when a market has an important share in their exports, and
when the destination market is more concentrated. On the opposite, pricing-to-market is reduced when
a firms owns a large market share in the destination market. We also show that these effects are non-
linear, and that the oligopolistic competition model seems to fit particularly well the EU15 market,
probably because it is highly integrated. Using either Rauch’s (1999) classification or the UNO BEC
classification, we show that, if pricing to market appears to be a feature of differentiated markets, it
also probably bears a strong sector-specific dimension.
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Résumé
La transmission incomplète des variations de change dans les prix (exchange-rate pass-through –
ERPT dans ce qui suit) a des conséquences importantes, par exemple en ce qui concerne la réaction
du commerce aux variations de change, la symétrie des chocs de change, ou l’efficacité de la politique
monétaire, et de nombreux travaux s’attachent à estimer le pass-through à l’aide de données
sectorielles ou agrégées.
Cependant, ce phénomène résulte fondamentalement des comportements micro-économiques, et le
mesurer correctement nécessite une analyse sur données bilatérales fines. En outre, les résultats
micro-fondés sont indispensables pour comprendre les coefficients d’ERPT macro-économiques, dans
la mesure où ceux-ci peuvent résulter à la fois des caractéristiques propres aux produits et d’effets de
composition.

Ce travail utilise une nouvelle base de données de commerce international bilatéral, désagrégée au
niveau hs6, et portant sur les années 1989 à 2003. Cette base permet en effet d’analyser à la fois les
dimensions géographique et sectorielle de l’ERPT.

Les déterminants de l’ERPT sont analysés dans le cadre d’un modèle théorique de concurrence
oligopolistique. Les résultats empiriques montrent que lorsque l’on tient compte du pouvoir de marché
de exportateurs (comme le suggère le modèle de concurrence oligopolistique), les estimations de
pass-through son améliorées.
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1 Introduction

A recent interest in Open Macroeconomics, initiated by Betts and Devereux (1996)’s model of “Pricing-
to-Market”, concerns the incomplete pass-through phenomenon. The weak sensitivity of import prices
to exchange rate movements is indeed well-documented now and contraditcs the standard view of a
complete pass-through of currency shocks onto consumer prices. The popularity of this theme is
explainable by its important macro-economic consequences. In an incomplete pass-through
framework, currency changes are unable to absorb real shocks, that generate by consequence real
exchange rate movements. Moreover, as long as the size of the pass-through is not uniform across
countries, this phenomenon introduces asymmetries in the transmission of currency changes.

A large part of the related empirical literature is devoted to estimating exchange-rate pass-through
(ERPT) coefficients using macro (i.e. aggregate) data. For instance, Anderton (2003) or Warmedinger
(2004), explore the exchange-rate pass-through of euro variations into EMU import prices. Mihailov
(2005) also uses aggregate-level trade data to investigate exchange-rate pass-through into the import
and export prices of 3 major economies (Germany, Japan and the US), Choudhri et al. (2003) work on
non-US G7 countries, Bailliu and  Fujii (2004) on 11 developed countries, but there also exist studies
on developing countries (see for instance Anaya (2000) working on 13 Latin American countries, or
Barhoumi (2005) on 24 developing countries).
There are however limitations to this kind of empirical investigation. Firstly, those works rely on
aggregate multilateral price indices, thus assuming that exporters behave homogeneously, regardless
the target market, which does not match empirical evidence. Consequently, exchange-rate pass-
through differentials between countries can stem either from differences in the geographic composition
of exports, or from structural reasons, and it is not possible to discriminate between both explanations.
Moreover, working on aggregate data implies that all sectors are assumed to perform identically in
terms of pricing-to-market. Given the high heterogeneity of market structures at the sectoral level, this
hypothesis is most likely very constraining. This is the reason why sector-level studies have been
increasingly developed. However, when the sectoral dimension is combined to time-series analysis,
the disagregation level is rather limited. For instance, Campa and Minguez (2004) work on monthly
data, but with a maximum disagregation level of 2-digits, Campa and Goldberg (2004) on quarterly
data for 5 product categories, and Pollard et Coughlin (2003) on a 3-digit ISIC disagregation level. The
level of disagregation can be further increased, but at the expense of a narrowing in the number of
countries for which data are available. 1

From this literature, it arises that the pass-through is incomplete in the short run, with a short-run
coefficient around .5 or .6, meaning that a 10% appreciation of the exporter’s currency will translate
into a 5 to 6 % rise in its foreign prices. In the long run however, the pass-through tends to be higher
(.81 on average in Campa and Miguez, 2004, .75 in Campa and Golberg, 2004, close to 1 in Parsley,
2002). There is however heterogeneity both between countries and sectors. According to Anderton
(2003) for instance, ERPT in EMU imports is around .8 for imports from non-EU countries, and .5 for
imports from EU countries. Campa and Minguez (2004) and Campa and Goldberg (2004) point
heterogeneity across (widely defined) industries, while Gil-Pareja (2003) finds heterogeneity at the car
model level2. The issue is then to understand where this heterogeneity comes from. More precisely,
one has to disentangle country-specific effects that explain different exchange-rate pass-through
coefficients in different (exporting as well as destination) countries, and product-specific effects that
determine the ability of firms to undertake pricing-to-market. Both those effects are indeed able to
explain cross-country and cross-sector differences in terms of pass-through elasticities.

                                                
1 Among the numerous papers are those by Gagnon and Knetter (1992, 1995) at the 7-digit level
within the automobile industry or by Gil-Pareja (2003) (30 car models, with a sample restricted to the
USA, Japan and Germany). Gil-Pareja (2004) is an exception, with a study on 8-digit industries for 7
countries on quarterly data. Pushing disagregation to its extreme end, a number of papers work at the
product level, but then the sample of products that can actually be covered is much reduced (see for
instance Parsley, Wei et Frankel, 2005, who work on 8 narrowly defined goods).
2 In Campa abd Minguez (2004), heterogeneity is shown to affect mostly short-run pass-through
coefficients, as long-run coefficients are insignificantly different from unity.
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The aim of this paper is thus to contrast this double, geographic and structural, dimension. For this, we
investigate the magnitude and the determinants of the exchange-rate pass-through, using a bilateral,
disaggregated database, covering a large number of countries. Using both aggregate and product-
level data, we investigate the exchange-rate sensitivity of export prices at the country and product
level, and try to determine whether country-level heterogeneity in exchange-rate pass-through is the
consequence of composition effects or reflects country specific or market-structure specific
characteristics.

The plan of the paper is as follows. Section 2 develops the theoretical framework used to investigate
the exchange-rate pass-through phenomenon, highlighting the role of the form of competition in
explaining pass-through behaviors at the product-level. The database and empirical strategy are
presented in Section 3. In Section 4, the geographical dimension of PT estimates is analyzed in a
monopolistic framework, both at the aggregated and product level. Section 5 widens the analysis, by
explicitly taking into account market structures when estimating PT coefficients, consistently with an
oligopolistic model. Section 6 concludes.

2 Theoretical framework
Assuming a complete pass-through of exchange rate movements into import prices is equivalent to
believe that export prices do not react  to currency changes. However, the observed low sensitivity of
import prices to exchange rate changes – at least in the short run, and even in small countries  (see
for instance Menon, 1995)  - lead economists to consider the possibility that exporters may adjust their
price to those fluctuations in order to maintain their competitiveness in the destination market. Such a
behavior, called Pricing-to-Market by Krugman (1987), is obviously impossible in a perfect competitive
framework since it requires that export prices be initially set above the marginal production cost.
However, whenever the exporter’s margin is strictly positive, incomplete pass-through can become a
sustainable pricing strategy from the exporter’s point-of-view. The size of the exchange-rate pass-
through will thus depend on micro-based features, and above all on the ability of exporters to absorb
exchange-rate shocks within their profit margins. This is usually demonstrated within monopolistic
competition frameworks (see e.g. Krugman (1987)), that allow easy derivation of the theoretical
optimal pass-through strategy. In the following, we show that adopting an oligopolistic competition
framework however allows to take better account of both product and country-specific features when
investigating PT effects.

2.1 Monopolistic competition
Suppose country i produces good k  within a monopolistic framework. The good is sold to different
segmented markets j, where producers are therefore able to differentiate export prices according to
the destination.  At time t, the optimal destination-specific export-price ijk

tP , in the producer’s currency,

can be written as:
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=β measures the sensitivity of export prices to exchange rate changes

(therefore, it is the pricing-to-market coefficient – thereafter noted PTM) which is inversely related to
the magnitude of the pass-through : it is null when the pass-through is complete and unitary when
currency changes are fully absorbed into margins, leaving the local currency price unchanged. As
detailed in Knetter (1989), this coefficient depends on the firms’ perception of how demand elasticities
change with respect to the local currency price. A sufficient condition for the pass-through to be
complete is that of a constant behavior of the elasticity of demand, with respect to the price in the

destination market ( 0/ =
ijk

ijijk sp
ηε ). Under the alternative hypothesis, when the mark-up depends on the

bilateral exchange rate, the optimal pass-through is incomplete. In particular, mark-up adjustments
partially offset exchange rate changes when the PTM coefficient is positive. Since, from the second-

order condition3, 
ijk

ijijk sp
ηε / is positive when  the price-elasticity is positive, one can expect this to occur

when the elasticity of demand with respect to the local price is strong enough (namely when
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ijk ηεη /1−> ). On the other hand, even if less likely, one cannot rule out the possibility of a negative

pass-through coefficient, leading to an over-reaction of export prices to exchange rate movements,

which is optimal with an increasing but weak demand elasticity ( 
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Thus, in a monopolistic framework, the optimal pass-through depends on the perceived elasticity of
demand : in most cases, it is positive when the price-elasticity is increasing in the local price. In that
case however, one can expect the PTM coefficient to be decreasing in the elasticity of demand4 :
when the demand becomes more elastic, the firm’s ability to absorb exchange rate variations
decreases because its mark-up is itself constrained by market pressures. However, the direction of

                                                
3 The second-order condition of the profit maximization can be written as : 
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this effect could reverse for specific functional forms of demand. Indeed, as argued by Taylor (2000),
the strengthening of competition when the elasticity of demand increases can also force firms to follow
the market price, and therefore to absorb exchange-rate changes. Moreover, as shown next,
generalizing the theoretical framework leads to a richer explanation of pass-through strategies, that
does not entirely rely on the perceived elasticity of demand but also on market structures. Such an
explanation could help to explain part of the cross-country heterogeneity in pass-through strategies
observed on narrowly defined prices.

2.2 Oligopolistic competition

The monopolistic competition framework is only a special case of oligopolistic competition. Further
generalizing the theoretical framework, by taking oligopolistic competition into account, is therefore of
interest. Moreover, the oligopolistic framework is better suited to the available data. Because data
availability forces to identify each exporting country to a representative firm, the number of producers
for a given product is de facto constrained, and the market is therefore better described by an
oligopolistic competition hypothesis.

In an oligopolistic framework under Cournot competition, the optimal margin depends on the price
elasticity of demand as well as on the market share of i’s representative firm in the destination market j
:
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on the exporter’s market share in the foreign market. The direction of this relation is however
ambiguous, as
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In the general case, the sign of this derivative is positive, i.e. the exchange-rate pass-through
decreases when the market share of the exporter grows. This relation is due to the fact that the
exporter’s mark-up increases with his market share, which gives him a wider room for maneuver to
absorb exchange-rate shocks. However, if the price-elasticity of the market share is increasing in the

market share  ( 0>
∂

∂
ijk

SP

ijk

ijijk

ω

ε ω

) and the price-elasticity of demand is low enough, compared to the market

share), the sign of this derivative can reverse. One could then possibly observe a negative relation
between ijk

OCβ and ijk
tω , in a framework of quasi-monopoly and low demand elasticity (for instance, in

high-grade sectors). In that case, the producer need not adjust his prices to exchange-rate changes,
since the demand risk is low. Under weak assumptions on the functional form of demand, Feenstra et
al. (1996) show that the pass-through elasticity “might initially decline as market share rises, but will
increase towards unity as market shares approaches 100 percent” and find some evidence of such a
bell shape relation in the automobile industry.

2.3 Other sources of incomplete pass-through
Using more specific theoretical frameworks, numerous papers have put in evidence various structural
as well as macroeconomic potential explanations of the weak sensitivity of prices to exchange rate
movements. Leaving aside the theoretical features of available models, a number of arguments have
been put forwards to explain pass-through strategies in some specific sectors. First, as suggested in
the oligopolistic model, pass-through strategies are fundamentally related to the ability of the firm to
influence the market price, due either to its large market share (as confirmed in general equilibrium by
Bacchetta and van Wincoop, 2005), or to the presence of impediments to market entrance – such as
sunk costs as in Baldwin and Krugman (1989). The optimal pass-through can also be influenced by
the relationship between the exporter and his client as in Froot and Klemperer (1989) (within a
dynamic model with switching costs) or in Corsetti and Dedola (2002) (in this case, the analysis
focuses on the effect of distribution costs).
Notwithstanding the micro-based arguments, pricing-to-market strategies are also sometimes argued
to depend on global variables, in particular the macroeconomic volatility in the destination market. This
is for instance the case in Taylor (2000), Corsetti and Pesenti (2002), in a context of optimal monetary
rules, and Devereux, Engel and Storgaard (2004), in a non-optimizing model. Pricing-to-market can
also depend on the availability of financial strategies to limit the exposure of exporters’ profits to
exchange rate fluctuations (Friberg, 1998).

These papers all show that, once departure from the perfect competitive framework is allowed, firms
may feel incentives to choose incomplete pass-through strategies. Both the determinants of such a
decision and of the magnitude of the PTM coefficient rely on various determinants. This multiplicity of
pricing-to-market factors is likely to explain the heterogeneity observed in the empirical pass-through
literature, at the geographical as well as at the product level. Indeed, the optimal pass-through
coefficient should have a triple dimension : it should depend on the exporting firm, i.e. its country of
origin (i), on the sector it belongs to (k ), and on the destination market (j). Any applied work on the
incomplete pass-through phenomenon thus has to consider this three-fold dimension to choose
appropriate data or, at least, to justify simplifying hypotheses allowing an accurate pass-through
estimation.
The following empirical estimate follows a two-step pattern. In the first place, exchange rate pass-
through is investigated within a traditional monopolistic framework, where market structures are not
explicitly taken into account. In comparison with previous works, our main contribution is to rely on
bilateral disaggregated data, allowing to reduce the risk of composition bias inherent to the standard
hypothesis of homogeneous pass-through behaviors across countries and sectors. This first step
allows to check the ability of our dataset to reproduce standard results of the empirical pass-through
literature as well as put in evidence the necessity to take well into account the multiple dimension of
this phenomenon.  In a second step, the estimated equation is refined by explicitly taking into account
market structures, in order to get closer to the theoretical oligopolistic competition model.
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3 Data and empirical strategy

3.1 From the theoretical model to the estimated equations
According to the monopolistic competition theoretical model, pass-through should be estimated within
the framework of the following equation:

( ) ij
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t SdZdMCdPd lnlnln1ln ββ

ε
ε

β η

η

+++=

where :

- ijkβ is the pass-through coefficient, which is, in the general form, specific to the exporter (i), the

country of destination (j) and the product (k ),

- ik
tMC is the exporter- and product-specific marginal cost

- jk
tZ is a set of importer-specific features of demand, which also bear  a product dimension,

- and ij
tS is the bilateral exchange rate.

Both marginal costs and importer’s demand characteristics are highly difficult to evaluate, and even
more at the product level. To avoid such problems, fixed effects can be used as proxies, which leads
to the following empirical equation:
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ijkjkijkik
t

ijkijk
t SdfixfixPd εβδα +++= lnln

where ik
tfix and jkfix  are fixed effects that account for all possible developments that are specific to

the exporting firm and the destination market under consideration. ik
tfix therefore catches, for each

product, marginal costs in country i, the form of competition among firms located in i, etc. As far as the
importing country is considered, the fixed effect ( jkfix ) has a restricted dimension because of data
constraints : we are forced to  assume country-specific features to display more cross-sectional than
time variance, so that we can neglect the time-varying characteristics of jk

tZ . This hypothesis seems

reasonable here since structural characteristics included in jk
tZ  are unlikely to change much during

the 14 years of our analysis6.

All estimations are run both at the aggregate and the sectoral level, in a panel framework that allows to
keep a bilateral dimension and thus to take into account the heterogeneity of pass-through behaviors
across exporters and importers. As far as aggregate data are concerned, the theoretical equation in its
general form is the following :

ij
t

ij
t

ijjiji
t

ijij
t SdfixfixPd εβδα +++= lnln

Because the time dimension is short (at most 13 yearly growth rates ), estimates would not be robust if
performed on the i*j dimension, as it only leaves the time dimension to estimate the β coefficients. As
a consequence, estimates are performed either on exporters assuming homogeneity of pass-through
behaviors across importers ( jiij ∀= ,ββ ) – in which case the focus is put on pricing to market

behaviors – or on importers, ignoring heterogeneity across exporters ( ijij ∀= ,ββ ) – in which case we

will comment on the pass-through coefficient, i.e. ( jβ−1 ).

                                                
6 This hypothesis seems preferable, as it allows to keep an i*t fixed effect, which is likely to catch
marginal cost developments in country i better than such variables as the production price index or
unit labor costs, which are (imperfect) measures of average costs. Moreover, the i*t fixed effect
catches the impact of exchange-rate changes on marginal costs, thus cleaning the estimate of the
exchange-rate pass-through.
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Turning to micro data, the estimations are run either on the ik  or on the jk  dimension from7 :
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The equation are estimated using weighted OLS. The weighted scheme is based on the value of each
bilateral flow, with two-period weights as in the computation of Tornqvist price indices. For each trade
flow to be aggregated, the weight is the simple average of its share in total (USD) value of world trade
at the current date and at year t-1. When aggregating elementary price changes, as in a Tornqvist
index, it has the advantage of properly taking into account changes in the composition of the
aggregate.
We note w the weight variable :
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 is world trade at time t.

This weight variable is used in all estimations as well as to compute median weighted bilateral price
changes (dlpijW in our notations, see Trade Prices in the data section below).

3.2 The data
Exchange-rate pass-through estimates in the literature are usually confronted with the trade-off that
has to be made between the sectoral disagregation level of data and the country coverage. Basically,
estimates using aggregate price data allow for a larger country coverage and higher frequency of data.
However, price data are not much reliable in this case, as they usually are aggregate unit values for
export or import prices. As pointed out by Lavoie and Liu (2002), the use of aggregate price series
might bias the PTM estimates, as it is then impossible to disentangle between PTM reflecting price
discrimination and PTM reflecting product differentiation. They do in fact show that this latter “pseudo-
PTM” can be sizeable for aggregated price series when vertical differentiation is important.

Working on disaggregated price data offers an alternative, as the aggregation bias should then be
minimized. However, this choice has a cost in terms of the data frequency, since highly disaggregated
data are mostly available on an annual basis, thus constraining to study long-run rather than short-run
pass-through behaviors8. Moreover, in most existing studies, this has also a cost in terms of the
country coverage, as product-level reliable data are essentially available for a small number of
developed countries.
In this paper, we use a new trade database, which provides an alternative to available dataset.

The BACI database, developed at CEPII, provides trade data drawing on the most detailed available
level of disagregation (the source being the United Nations COMTRADE database). Data are
harmonized in order to allow for a reconciliation of import and export declarations, and trade flows are
reported both in value and quantity9. The whole database therefore provides data for more than 130
countries and 5.000 products (at the hs6 level), and allows for re-aggregation whenever needed. Data
cover a period from 1989 to 2003 at an annual frequency. In order to insure the best possible quality,
some filtering is imposed to the data. In particular, episodes of very high exchange-rate volatility are
excluded by constraining annual exchange rate changes as follows: 5.1ln5.1 <<− ij

tSd .

                                                
7 Restricting the β estimates to the ik  dimension does not clear all the problems linked to the number
of available observations however, as observations can be very scarce for some products.
8 Indeed, Campa and Goldberg (2004) compute a long-run pass-through by adding the coefficients on
the current exchange rate and three lags estimated from quarterly data. See also Dwyer and al.
(1993).
9 The hs6 level is the highest possible level of disaggregation with an exhaustive geographical
coverage. For more details on the content and building of the BACI database:
http://www.cepii.fr/anglaisgraph/bdd/baci/baci.pdf
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Unit-values may suffer from measurement errors at such a disaggregated level, leading to a bad
estimation of pass-though coefficients at the product level. A number of precautionary measures are
implemented to circumscribe the impact of such data problems. First, the fixed effects control for
unobserved systematic errors. Therefore, exporter-and-time-specific measurement errors should be
controlled for. Because only importer-fixed effects can be used, one cannot rule out the possibility that
trends in the importing country characteristics bias the estimates. Here, the data are binding, and no
alternative solution is available.
Ex-post, only the coefficients that are estimated with sufficient level of robustness are taken into
account in the micro-level analysis. Namely, the results only display the coefficients for which a
sufficient number of observations are available for the whole period of estimation. Depending on the
availability of data, this constraint is set so that at least 100 (or 500) observations (i.e. bilateral flows)
are available for each country-product specific estimate. This quite demanding constraint allows to
drop estimates which are computed with a too limited number of observations.

3.2.1 Trade prices

Sectoral prices as well as the bilateral price indices, ijk
tP and ij

tP , are computed using product-level

unit values from the BACI database. Unit values are computed using FOB trade values. A bilateral
trade value is the harmonization of the FOB value reported by the exporter and the mirror CIF value
reported by the importer, an estimate of CIF being removed from the latter prior to harmonization;
quantities (in tons) are also harmonized in BACI as explained in
http://www.cepii.fr/anglaisgraph/bdd/baci/baci.pdf.

Re-aggregating unit-value data is a non-trivial issue, as suggested by the above discussion about
readily available aggregated data. Indeed, using weighted averages for trade prices does not ensure
that basket re-composition following relative price changes is correctly taken into account, and might
lead to a mis-measurement of the exchange-rate pass-through. Moreover, product-level prices are
highly dispersed and volatile, and weighted averages can consequently be affected by extreme
values.
In order to avoid such drawbacks, we chose to use an “aggregate” price level that would be left
unaffected by such extreme values, namely the median of the disaggregated price series. Once again,
one has to chose between weighted and unweighted medians. When using 6-digit level data, the use
of a weighting scheme to compute medians is a source of noise, because bilateral trade is often highly
concentrated on a small number of products. Weighting the median therefore leads to a loss of
information about the variety of bilateral trade, as very small flows end-up being almost omitted.
Moreover, given the rather low quality of unit value data at this high level of disagregation, weighting
the median can give excessive weight to little relevant data. For this reason, we chose here to
compute price indexes using the unweighted median of unit values (log difference) for each bilateral
flow of trade.10 Last, only those “pseudo-macro” bilateral prices that are computed from sufficient
(more than 1,000) product level unit values are kept. Moreover, bilateral unit value changes are
excluded when the pair of countries have less than 100 product categories with available data.

Those “aggregate” prices as well as the sectorial unit values are denominated in current US dollars.
Converting this variables into local currency using the nominal exchange rate would not change the
picture since  the i/$ nominal exchange rate has an i + t dimension and is thus controlled for by the

fixed effects i
tfix . This is what is used as the dependent variable in what we call alternatively “macro”

or “pseudo-macro” estimates.

3.2.2 Exchange rates
The choice of the exchange rate variable is not trivial either. While theory would suggest to use simple
nominal exchange rate data, this implicitly relies on the assumption that nominal exchange rates follow

                                                
10 We checked that the weighting scheme does not fundamentally change results when estimating the
pass-through on the whole sample of “aggregate” prices.
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no trend, and that future exchange rates cannot be predicted. As a consequence, exporters might
have to pass (or not, depending on their pass-through strategy) exchange rate changes to prices
directly, without any consideration of time dynamics.

However, nominal exchange rates are not only pure noise, especially when one considers long-run
time series (here, more than 10 years). For instance, ten years is long enough a period for nominal
exchange rates to reverse to PPP (Rogoff, 1996, cites a 3 to 5-year period as a consensus for existing
studies). As a consequence, exchange rate series should correct for the long-run behavior of nominal
exchange rates. Moreover, this is more consistent with both a supply (pricing-to-market) or demand
(pass-through) analysis of price setting, that is sensitive to  relative rather than nominal prices.

Therefore, we use here as the explanatory variable the real bilateral exchange rate (where a rise
signals a real depreciation in j’s currency). This allows to catch only those nominal exchange rate
changes that under or over-offset PPP adjustments – that are consequently less predictable by firms,
and hence imply a pricing strategy.
This definition is close to the one chosen for instance by Gagnon and Knetter (1992) or Knetter (1989,
1997), where the nominal exchange rate is divided by the wholesale price index of the destination (the
justification being that the foreign demand curve should depend on the real price rather than on the
nominal price). Similar definitions are used in Takagi and Yoshida, 2001, Gil-Pareja (2003, 2004),
Parsley, (2002), and Athukorala and Menon (1994).

4 The geographical dimension of pass-through estimates

The heterogeneity of pass-through estimates across countries is a well-identified but less-explained
phenomenon. In the following, the magnitude of PTM coefficient is first investigated on pooled
countries, then on importer-specific samples, last on exporter-specific ones.

4.1 Global results
In a first step, PTM coefficients are estimated assuming homogeneous pass-through across sectors,
importers and exporters ( ββ =ijk ). Estimates are performed on “pseudo-macro” data (i.e. on the
weighted and non-weighted median unit value log difference, dlpijW and dlpij).The estimated equation
at the pseudo macro-level is therefore:

ij
t

ji
t

ij
t

ij
t SdPd εµνβα ++++= lnln

Results are displayed in Table 1.

Table 1. Pricing to market estimates, whole sample and “macro” estimates

Sample, price variable Nb obs β

All countries, dlpij 21771 0,161***
(0,004)

Oecd countries, dlpij 7183 0,252***
(0,009)

All countries, dlpijW 21771 0,209***
(0,010)

Oecd countries, dlpijW 7183 0,269***
(0,019)

***, **, *: significant respectively at the 1%, 5% and 10% level.
dlner in (-1,5;1,5) and non-reliable observations excluded (c.f 3.2).
dlpij = median price, dlpijW = weighted median price.

On the whole, the exchange-rate pass-through (1-β) is high, both for the whole sample and for the
OECD countries sub-sample (it ranges between 75 and 80%, since pricing to market is always lower
than 30%). As those estimates can be considered as long-run PTM coefficients, due to the specific
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nature of data 11,, this is consistent with previous results. Estimates using weighted medians show no
major change in terms of the estimated pass-through but their accuracy is worth, as shown by their
higher estimated standard errors. As a consequence, we chose to use in the following non-weighted
“aggregate” prices.
Pooled PTM coefficients are also estimated at the micro level using the following equation, the results
being displayed in Table 2:

ijk
t

jkik
t

ij
t

kkijk
t SdPd εµνβα +++⋅+= lnln

Table 2. Pricing to market at the product level, summary statistics

Mean Lower quartile Median Upper quartile

Unweighted Weighted* Unweighted Weighted* Unweighted Weighted* Unweighted Weighted*

kβ 0.115 0.036 -0.075 -0.123 0.142 0.098 0.333 0.311

Student’s t 1.321 1.195 -0.528 -1.070 1.198 1.105 3.020 3.664

Nb. Obs. 4133

* The weighting scheme is based on the value of exports. Restrictions  : number of available bilateral flows at the hs6 level >
500, exchange-rate changes ranging between –50% and +50%

Results are somewhat different when using weighted or unweighted statistics12. The unweighted
statistics are in general higher than the weighted ones : this suggests that PTM is lower in large
sectors, which biases downwards the weighted mean PTM coefficient. Here, the conclusion that
estimated PT coefficients are quite high compared to existing results holds: with a maximum average
PTM coefficient of .11, the average pass-through rate is almost 90%.
This result requires some qualification however, given the rather high number of non-significant
coefficients (nearly one estimate on two when the significance threshold is fixed at 5% 13 ) illustrated in
Graph 1, that can be thought as complete pass-through coefficients (as they do not significantly differ
from zero). Once non-significant coefficients are dropped, the unweighted median  PT coefficient is
increased to almost 30%.

Graph 1. Share of significant and non-significant estimated coefficients (at the 5% significance
level) and distribution of significant estimated coefficients (from the 5th to the 95th percentile)

 

                                                
11 Indeed, the aggregation scheme, the geographical coverage or the low frequency does not allow to
estimate dynamic, short-run pass-through coefficients, as is usually done in papers relying on higher
frequency time series.
12 For a comparison with aggregate results, unweighted statistics are convenient since the used
“aggregate” prices are unweighted medians of the bilateral sectorial prices.
13 In the rest of the paper, we will call significant those coefficients that pass the Student test at the 5
% level.
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This latter result suggests that, in one industry out of two, firms choose a complete pass-through
strategy, whereas the long-run pass-through is quite low in “incomplete pass-through sectors”. This
behavioral dichotomy explains why aggregate statistics evidence a high pass-through coefficient.

4.2 Pass-through into import-prices

4.2.1 Exchange-rate pass-through for importing countries at the “macro” level
While giving an insight about the average PT coefficient, results displayed above hide the
heterogeneity of PT estimates across countries, and call for further analysis. This can be undertaken
in two directions. On the one hand, exchange-rate changes translate into import prices, an issue which
is extensively investigated at the macro-level, because of its implications for international transmission
mechanisms. On the other hand, exchange-rate pass-through can also show-up on export prices, in
which case it reflects the ability of firms to pass exchange rate movements into their price, linked to
their capacity to insulate from international competition. In this case, the analysis focuses more
precisely on the pricing-to-market coefficient β whereas the former approach is interested in the
degree of pass-through 1-β.  .

In this subsection, we examine the pass-through into import prices, the PT into export prices being let
for the next section. The following equation is estimated at the aggregate level, where the PTM
coefficient is allowed to vary from an importer to another but is constrained to equality between
exporters :

ij
t

ji
t

ij
t

jij
t SdPd εµνβα ++++= lnln

which leads to the exchange-rate pass-through coefficient γj=(1-βj).

The estimates yield the following results (Graph 2) 14.

Graph 2. Exchange-rate pass-through coefficients by importing country (γj=1-β j), aggregate
trade (detailed results are in the Appendix)
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The results are consistent with existing work and expectations: large countries such as Canada15 and
the US tend to be submitted to less pass-through in their import prices, while smaller countries import

                                                
14 In general, some groups are formed with the smallest countries (in terms of their weight in the world
trade), in order to save degree of freedom. Details on those groups are provided in the Appendix.
15All the results in this paper suggest that Canada is quite similar to the USA in terms of pass-through
behaviors, thus explaining that we call it a large country. This probably comes from the fact that
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prices exhibit more pass-through. The PT for German imports is about 70%, while it is more than 75%
in France. As a means of comparison, estimates by Warmedinger (2004) suggest PT is about .55 in
Germany and .85 in France. Difference in data definition (quarterly data in the case of Warmedinger)
and estimation procedure explain the difference in magnitude, but the ranking is interestingly the same
(a result that also stands for Italy or Spain). Interestingly, our results are also similar to those obtained
by Campa and Minguez (2004) or Anderton (2003) on more usual data. See Table 3 for a summary of
existing results.

Table 3. Selected country-level pass-through estimates (on import prices) in the literature

EU France Germany Italy Spain US Japan

Anderton (2003) (.58,.81) .. .. .. .. .. ..

Faruqee (2004) (t+12) .80 .. .. .. .. .18 .57

Campa and Minguez (2004)
(long-run PT)

.. .80 .77 .96 1.20 .. ..

Warmedinger (2004)
(long-run PT)

.. .85 .56 .74 .82 .. ..

Marazzi et al. (2005) (.6, .3)

4.2.2 Exchange-rate pass-through for importing countries at the micro level
In the following, the displayed results comply to the constraint that the number of trade flow
observations by country and product is higher than 100 (this constraint should keep only those
estimated coefficients that are computed with enough precision).

Because pass-through in import prices should depend on both the perceived elasticity of demand and
the size of importing countries, heterogeneity is also expected to emerge from micro-based estimates .
This is indeed the case, as show in Graph 316.

Graph 3. Country and sector-specific pass-through coefficients estimates (median and inter-
quartile range). Summary statistics of product-level estimates

                                                                                                                                                        
Canada and the USA are part of a highly integrated market through the NAFTA. As a consequence,
those countries might be considered as a single market.
16 Here, summary statistics are weighted by the value of flows, but ignoring the weighting scheme
does not change the picture (the correlation between weighted and unweighted summary statistics is
.94).
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The median pass-through is indeed higher in smaller countries, while larger countries as the US or
Canada exhibit lower pass-through rates. On average, the rate of PT is however still high. Another
striking feature of the results is the uneven distribution of significant coefficients across countries, as
shown in Table 4 where the share of significant PT estimates by country is displayed.

Table 4. Distribution of non-significant PT coefficients (estimated at the hs6 level), by country.

Importer Median PT estimate Share of significant
coefficients (in %)*

Medium EU15 0.80 9.03
Switzerland 0.70 12.80
Germany 0.76 14.46
New EU 0.92 15.39
Others OECD 0.85 22.45
Korea 0.88 23.99
Spain 0.74 24.81
Japan 0.81 25.11
Italy 0.81 26.47
RoW 0.90 28.64
USA 0.68 28.92
Small EU15 0.78 29.88
China 0.87 31.80
France 0.82 36.57
UK 0.80 40.28
BRI 0.92 40.44
Canada 0.58 42.18

Coef. of variation 0.11 0.36
* at the 5% level.

The large number of non-significant coefficients calls for further analysis of how these coefficients
should be treated. When non-significant coefficients are ignored, the mean pass-through coefficients
are lower, through more dispersed, as illustrated in Graph 4, where they are compared to the median
of all-available PT coefficients.

Graph 4. Median PT estimates, taking or not into account non-significant coefficients
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However, as insignificant coefficients reflect the insensitivity of export prices to currency changes,
meaning that the pass-through is complete, an alternative way to treat insignificant coefficients could
be to constrain them to unity. Such an approach is equivalent to impose a dichotomic behavior of
exporters, which are implicitly constrained to either pass perfectly, or do partial local currency pricing17.
Graph 5 displays the mean PT coefficient 18 obtained by this way, then compared to the (weighted)
median of all estimated coefficient, regardless of their being significant or not.

Graph 5. Average PT estimates when non-significant coefficients are set to 1.
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17 Such a dichotomic pricing-to-market behavior corresponds to the way it is modeled in recent Open
Macroeconomics models (see Betts and Devereux (1996)). However, in those models, local currency
pricing strategies are supposed to fully absorb exchange rate movements.
18 Looking at the median is irrelevant: because more than half of estimated coefficients are non-
significant, this median is by definition 1 for all countries, and therefore provides no information.
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Comparing both data gives an insight about how the treatment of non-significant coefficients affect the
conclusions. First, the dispersion of both series is quite comparable: the coefficient of variation is .1 for
the mean of transformed coefficients, and .11 for the median of estimated ones. The correlation
between the series is quite high also (.74, and it even reaches .82 when Switzerland – an obvious
outlier – is kept out of the sample). Thus, data seem to indeed fit quite well such a dichotomic model,
implicitly reflecting firms heterogeneity as regards the ability to price to market. Moreover, in this case,
the median is strikingly close to the “macro” estimate.

Graph 5 also shows that pricing behavior might be linked to the market size of the destination country.
Indeed, average PT coefficients are very high in such “small” countries as the new EU member states,
the other (small) OECD countries or emerging countries (Brazil, Russia and India, which are small in
terms of international trade participation). PT is lower in intermediate countries, but still lies between
.95 and .8, and even smaller for “large” countries like the USA, Canada  and Japan.

Those aggregate results however also hide a strong cross-sectoral heterogeneity, as shown in Graph
6 that displays the distribution of significant positive PT coefficients for selected countries.

Graph 6. Distribution of import-price PTM estimates at the product and country level for
selected countries

Constraints: number of flows by hs6 and j >100, only significant coefficients between 0 and 1 (i.e. theoretically interpretable).
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Whatever the country, the median PTM coefficient is quite high, around .6, meaning the PT coefficient
is rather low, around .4 and, to the notable exception of Canada, PTM coefficients are asymmetrically
distributed towards high values. Moreover, cross-country differences are less pronounced than in
aggregate results. This supports the previous interpretation of incomplete pass-through in terms of a
dichotomic decision : the observed differences in the mean pass-through of the considered importers
may reflect differences in the exporters propensity to choose a local currency pricing strategy rather
than differences in the share of currency changes that are passed into import prices.

4.3 Pricing to market by exporting countries
In this section, we investigate exchange-rate pass-through in export prices. Since this should reflect
the ability of exporters to price to market, the analysis focuses on the value of the estimates β (i.e. on
the pricing to market coefficients).

4.3.1 “Macro” analysis
At the macro level, the estimated equation is

ij
t

ji
t

ij
t

iij
t SdPd εµνβα ++++= lnln

Here, pricing-to-market coefficients are assumed to be the same across destination countries, a
questionable assumption that is however imposed by the data.
Results are reported in Graph 7.

Graph 7. Pricing to market coefficients by exporting country, aggregate trade (detailed results
displayed in the Appendix)
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All estimates are significant at the 1% level.

The results point to the strong heterogeneity in PTM coefficients across exporting countries – a feature
which is consistent with other existing studies. Pricing to market coefficients are the lowest for the
largest countries or groups of countries: US, Canada (which can probably be considered as a single
integrated area), Japan and Germany. The case of China is somewhat different (see infra).
In a monopolistic competition framework, this result would be consistent with producers from smaller
countries facing a different demand elasticity than those from large countries 19. In an oligopolistic
competition framework, this result would be consistent with producers in large countries benefiting
from larger market shares, which allow them to pass ER changes to prices, and smaller countries
producers being forced by their low market power to absorb exchange rate changes within their mark-
ups.
The case of China is quite a-typical, since it ranges between the US and Canada. It should be noted
however that Chinese exports are still mainly due to multinational firms, which directly price in USD
(no local currency pricing) and use transfer pricing. As a consequence, exchange rate changes have
very few impact on prices, and the pass-through coefficient appears to be huge (see Rangan and
Lawrence (1993) on the perceived ERPT in presence of intra-firm trade). The Chinese specificity could
also be due to the fact that the Yuan variations are highly correlated with that of the US dollar
These results broadly match those found by Gagnon and Knetter (1992, 1995), who found less
pricing-to-market from the US exporters (the PTM coefficient was virtually zero in the automobile
industry) than from Japanese of German ones, although at the aggregate level our results suggest
less difference between Japan and Germany than theirs.

4.3.2 Pricing to market at the product level
The PTM equation is estimated on sectoral data, allowing for export-specific behavior, and ignoring PT
heterogeneity across importers: the estimated PTM coefficients are ik  specific, and bear no j
dimension. The estimated equation is the following:

ijk
t
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t
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t

ikikijk
t SdPd εµνβα ++++= lnln

At the country level, estimates also display some variance, as shown in Graph 8.

Graph 8. Exporter and sector-specific PTM coefficient estimates (median and inter-quartile
range)

                                                
19 This would reflect for instance differences in specialization patterns for smaller countries.
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In almost all the countries of the sample (74 countries), PTM coefficients are consistent with the usual
theoretical case: most PTM coefficients lie between 0 and 1, the whole-sample mean lying around .2.
Moreover, this is consistent with the overall high pass-through estimated on import prices.
Consistently with aggregate-level estimates and theory, PTM coefficients tend to be lower for large
countries : on average, they are very low for the US, larger for Germany and Japan, and even larger
for Hungary, Belgium or Portugal20.
A number of conclusions arise from the results displayed in Graph 8. First of all, “micro” level
estimates are quite close to “macro” ones: the correlation between the estimated exporter-specific
“macro” coefficient and the simple median of the micro estimates is .75 and reaches .82 when using
the weighted median. If any, the aggregation bias introduced in the last subsection “macro” estimates
seems to be positive : micro-level estimates provide PTM coefficients that are on average lower than
macro-level ones. Moreover, most coefficients are rather close indeed, as shown in Graph 9. The
major differences are for Canada and the US, where macro estimates yielded a positive PTM
coefficient , while micro-level data suggest an absence of PTM – if not some odd estimates in the case
of the US.

Graph 9. Micro and macro estimates of PTM coefficients.

                                                
20 In Graph 8, those countries are included in groups but country-specific estimates have been made
and are available upon request.
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The US specificity has already been identified in existing papers. For instance, Méjean (2005) finds
little significant PTM coefficients in the US, and almost 50% of negative coefficients. In this paper also,
the share of negative coefficients is found to be higher for the US than for the other countries of the
sample.
The US is one of the countries for which the difference between the mean and the median of
estimated sectoral PT coefficients in the highest, which suggests the presence of extreme values.
Actually, there are a number of coefficients displaying extreme negative values. Interestingly enough,
a large number of them are related to products which are parts of the production process, suggesting
that intra-firm trade and transfer prices might be partly responsible for the obtained negative estimates.
For instance, the estimated coefficient is –1.8 for the category “Parts & accessories of automatic
data processing machines & units thereof”, for which the estimated coefficient is –1.8. Most
estimated coefficients are negative under the HS2 chapter “Electrical machinery equip. parts
thereof. sound recorder etc” (85), or the hs4 category “Parts & access of the motor vehicles of
heading nos 87.01 to 87.05”.
Going into more detail and looking at the distribution of estimated coefficients allows to qualify these
results. Even when only significant coefficients are displayed21, the median t-coefficient is not very
high, especially for countries like the US or China, suggesting that a number of coefficients are poorly
estimated (see Graph 10),.

Graph 10. Student’s t coefficients of PTM estimates

                                                
21 Non-significant coefficients probably stem at least partially from measurement errors. Nevertheless,
they tend to bias average coefficients. Over the whole sample, estimated coefficients are mostly
concentrated on negative or nil values, which suggest they could bias downwards the PTM estimates.
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Once non-significant estimates are taken out of the sample, the distribution of PTM coefficients is less
ambiguously oriented towards positive (and lower than one) values, as shown in Graph 11.

Graph 11. Micro-level estimates of PTM coefficients, by exporting country, keeping only
significant (5% level) coefficients, where n>50022.

                                                
22 Here, one percentage point of estimates has been deleted at each tail of the distribution in order for
extreme values not to scramble the global picture.
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Three very distinct situations can be identified. In some countries, dropping non-significant estimates
does not clean-out the problem of the large number of negative estimates, and the distribution of
estimated PTM coefficients remain centered around zero. This is the case in China for instance. The
US specificity remains, with a striking bimodal distribution of PTM estimates, and a negative median.
In all remaining countries, dropping non-significant estimates allows to find some evidence that, if any,
PTM is positive and somewhat higher (close to .4 or .5) than suggested by “macro” estimates that
aggregate non-significant and true PTM coefficients.
PTM estimates based on exporters are on average of better quality than pass-through coefficients
based on importers, as shown by the higher share of significant coefficients than obtained with
importer-specific pass-through estimates (Table 5) :the lower share of significant estimates is obtained
for Switzerland, but it is as high as 25%, while it was less than 13% when import pass-through was
estimated. This discrepancy is probably due to the fact that the number of countries in which an
importer shops a particular hs6 product is on average lower than the number of destination countries
of a given exporter, which reduces the mean degree of freedom of importer-specific pass-through
estimations.

Table 5. Share of significant PTM coefficients at the hs6 level.

Exporter Nb obs. Median β estimate Share of significant
coefficients (%)*

Canada 15 -0,028 40,00
China 338 0,086 38,46
France 311 0,282 50,16

Germany 1041 0,120 30,45
Italy 507 0,221 36,69
Japan 250 0,181 37,6

Korea 122 0,136 43,44
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Spain 152 0,192 40,13
Switzerland 91 0,143 25,27
United Kingdom 337 0,206 32,05

USA 766 -0,021 39,03
RoW 186 0,162 32,26
MedEU15 329 0,245 41,64

SMallEU15 120 0,366 55,00
NewEU 3 0,280 33,33
Other OECD 16 0,301 56,25

BRI 92 0,162 35,87
* at the 5% level.

As already justified in the previous section, non-significant estimates are then assimilated to complete
pass-through coefficients and set to zero. Graph 12 compares the median PTM on all estimated
coefficients, with the mean coefficients, once non-significant estimates are set to zero.

Graph 12. Median PTM  and mean PTM through once non-significant estimates are set to
zero23.
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Once again, the US and China stand out as significant outliers (setting non-significant estimates to
zero gives higher weight to significant, highly negative ones). In the case of Canada, the mean PTM
coefficient is more consistent with theory as it becomes significantly positive.

The heterogeneity in PTM coefficients remains, and the ranking of countries is not much affected by
the setting of non-significant coefficients to zero.
Small countries (like Spain, small EU15, and here France ranges among small countries in terms of
PT behavior) again seem prone to price-to-market in comparison with larger ones (Japan or  Germany
mostly). The mean PTM coefficient is not very high however, since it is approximately .19 when the US
and China are ignored.

                                                
23 Here, the mean PTM is preferred to the median, since the median is zero once all non-significant
estimates are set to zero. Selection of estimated coefficients: at least 100 observations should be
available for each estimated coefficient.
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4.4 Sectoral specificity, or macro-economic effects?

4.4.1 Are country-level PTM estimates different from pooled estimates?
There are some obvious differences between the PTM estimates on pooled data, that measure the
“mean” pass-through across exporters, and the country-level estimates. A potential reason would be
that, because of structural advantages (for instance global efficiency of production) or even of
macroeconomic specificity, firms can display more PTM behaviors than others thanks to their
localization in a given country. In other words, some countries might be able to offer firms macro-
economic advantages that go beyond sectoral effects. In order to investigate this issue, pooled
estimates are compared to country-specific estimates. Hence, we compare βk with βik.
This calls first for a filtering of estimated coefficients. Since some of them are negative, looking at the
difference between estimates could imply that a negative and a positive coefficients are compared,
which would be meaningless. Therefore, only those coefficients that are consistent with standard
theory are compared (i.e. we only keep positive estimates). Moreover, non-significant coefficients are
ignored, thus implying that we ignore complete pass-through behaviors to focus on the pricing-to-
market phenomenon. Finally, the minimum number of observations is constrained to be 100 at the
hs6+i level, and 500 at the hs6 level.
Table 6 displays the median, upper and lower quartile of the resulting distribution.

Table 6. Differential in PTM elasticities:  Distribution of kik ββ −  by country and share of

negative gaps

Lower Median Upper Share of neg.
kik ββ − (%)

Canada 0.343 1.010 1.866 7.4
China 0.090 0.411 0.921 13.9

France 0.199 0.417 0.879 8.9
Germany 0.009 0.149 0.475 24.0

Italy 0.163 0.411 0.847 8.7

Japan 0.097 0.350 0.877 12.0
Korea 0.103 0.375 1.027 10.5
Spain 0.306 0.582 1.131 5.3

Switzerland 0.362 0.672 1.365 8.2
UK 0.329 0.714 1.286 4.5

United States 0.215 0.471 0.994 6.8

RoW 0.240 0.578 1.252 7.1
Medium EU15 0.194 0.509 1.100 8.4

Small EU15 0.227 0.561 1.046 5.9

New EU 0.324 0.555 1.150 4.1
Others OECD 0.168 0.460 0.997 8.7

BRI 0.222 0.548 1.171 7.6

Constraints: n_hs6_i>100, n_hs6>500, elasticity >0 and significant.

This way of doing have obviously some limitations. Indeed, even when neglecting the question of the
aggregation bias, βk can not exactly be considered as the average of the exporter-specific coefficients
βik  because the selection of data and estimates as well as the weighting scheme make them
incomparable. For instance, βik take into account the geographical specialization of each exporter
whereas βk does not. In fact, results put in evidence the limitation of this calculation : only 9% of the
obtained gaps are negative whereas negative gaps should be compensated by positive one at the
sectoral level, if βk was really the mean pass-through estimate. Nevertheless, it seems to us a better
way to compare together the exporters’ propensity to price-to-market since the obtained levels are still
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comparable24. Because of this inconsistency however, results cannot be considered as reflecting
deviations from the mean pass-through behavior but rather used for a cross-country comparison.
The main noteworthy fact emerging from Table 6 is the confirmation of German lower propensity to
price-to-market.  Indeed, the German distribution of PTM gaps is clearly moved to the left, in
comparison with other exporters, thus reflecting a lower propensity to price-to-market. Moreover, the
share of sectoral PTM gaps that are negative (i.e. the share of sectors in which the country is
estimated to absorb a lower share of exchange rate movements than the “mean”) is maximum for
Germany (around one industry on four). This means that the low tendency of German exporters
observed at the aggregate level (both on “macro” estimates and on averaged sectoral estimates) does
not only reflect composition effects but also reflects a structural tendency to absorb a lower share of
exchange rate movements than their foreign counterparts. This is also true, though less pronounced,
for China, Japan and Korea. On the other hand, the US and Canadian low propensity to price-to-
market is not confirmed by those calculations. In the case of those countries then, the low aggregate
PTM coefficients come either from a higher tendency to fully pass exchange rate movements into
import prices (but Table 5 does not really support this hypothesis) or from a stronger specialization in
sectors in which PTM behaviors are less pronounced.

4.4.2 Product-level heterogeneity of PT estimates
In order to deepen the analysis, we first examine the inter-quartile range of (hs6) product-level PTM
estimates by country, i.e. βik 25. The intuition is that, a weak dispersion of PTM estimates by country
and by product might reflect the fact that sectoral characteristics dominate country-specific effects. On
the opposite, if the dispersion is high, country-specific effects may be important as well . When
restricting ourselves to those hs6 sectors for which we have at least 10 exporter-specific estimates βik

obtained from more than 500 observations (55 sectors), we find that the mean inter-quartile range is
.5, which is quite high.

Of course, this might reflect the fact that, even at the hs6 level, products remain broadly defined, and
this dispersion in country behavior could reflect different country specialization. However, when
looking at this fine aggregation level, it might be true that at least part of this heterogeneity is due to
the fact that pricing-to-market behaviors have a geographical dimension as well. Here again however,
this figure hide some cross-sectoral heterogeneity. The following table focuses on those sectors
displaying the lowest inter-quartile range. Here, the implicit assumption is that, the lower the IQR, the
more important the product-specific effect with regards to the country-specific one.:

Hs6 category Inter quartile
range

Standard
deviation

Mean  PTM
elasticity

Mean of
significant

PTM
elasticities

870323 Automobiles w reciprocatg piston engine displacg
> 1500 cc to 3000 cc

0,133 0,490 0,341 0,486

390110 Polyethylene having a specific gravity of less than
0.94

0,148 0,095 0,077 0,188

170490 Sugar confectionery nes (includg white
chocolate),not containg cocoa

0,156 0,234 0,234 0,309

481011 Paper,fine,woodfree, in rolls or sheets,</=150
g/m2, clay coated

0,176 0,157 0,328 0,369

940360 Furniture, wooden, nes 0,218 0,640 0,177 0,193
853690 Electrical app for switchg/protec elec circuits,not

exced 1,000 V,nes
0,218 1,102 -0,247 -1,052

390690 Acrylic polymers nes, in primary forms 0,225 0,203 0,355 0,398

                                                
24 The alternative possibility would be to compute those gaps with reference to an arbitrarily chosen
country. In that case however, results would have been corrupted by the reference country’s PTM
behavior.
25 The IQR is more appropriate than the standard deviation when comparing product-level estimates,
because the results include a number of extreme values, which can affect the standard deviation, but
are less likely to affect the IQR.
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847989 Machines & mechanical appliances nes having
individual functions

0,251 0,285 0,097 0,098

210690 Food preparations nes 0,277 0,314 0,277 0,344
870421 Diesel powered trucks with a GVW not exceeding

five tonnes
0,358 0,240 0,385 0,520

The grey-shaded area refer to sectors for which most country-level estimates are significant. These
are quite various, but the automobile and chemical sectors are well represented, which points once to
the structural nature of widely evidenced PTM behaviors in these sectors. The highest average PTM
coefficients are displayed in these sectors, and can be quite large, especially in the automobile
industry (around .5). Within this sample, it should be noted that the food industry is probably specific,
as it is market by a high level of regulation and consumers preferences, which are a source of market
segmentation, and therefore of PTM behaviors. In the other sectors, industry-specific characteristics
are more likely to be in play when explaining the level of PTM.

The estimates that are compared in the above table are not constrained in terms of significance, which
means that we considered PTM as well as complete pass-through coefficients. On the contrary, the
results displayed in Table 7 only focus on PTM (i.e significant) coefficients in sectors for which we
have at least 6 exporter-specific coefficients, providing information on the level and dispersion of the
phenomenon at the hs6 :

Table 7. Mean and standard deviation of significant PTM estimates at the hs6 level, when at
least 6 countries can be compared.

hs6 code hs6 description Median std
300490 Medicaments nes, in dosage 1.035 0.456
870332 Automobiles with diesel engine (>1500 cc to 2500 cc) 0.875 0.341
870322 Automobiles with reciprocating piston engine (> 1000 cc to 1500 cc) 0.627 0.221
401120 Pneumatic tires new of rubber for buses or lorries 0.591 0.254
847192 Input or output units (presented or not with the rest of a system) 0.549 0.645
870422 Diesel powered trucks (GVW between 5 and 20 tonnes) 0.546 0.587
401110 Pneumatic tire new of rubber for motor car 0.529 0.269
210690 Food preparations nes 0.524 0.121
330300 Perfumes and toilet waters 0.521 0.261
382390 Chemical products, residual products of the chemical industries, nes 0.511 0.625
870323 Automobiles with reciprocating piston engine (> 1500 cc to 3000 cc) 0.457 0.135
330210 Mixtures of odoriferous substances for the food or drink industries 0.456 0.680
940360 Furniture, wooden, nes 0.430 0.977
490199 Books, brochures, leaflets and similar printed matter, nes 0.429 0.832
320417 Synthetic organic pigments and preparations based thereon 0.425 0.148
390799 Polyesters nes, in primary forms 0.415 1.072
870421 Diesel powered trucks (GVW < 5 tonnes) 0.398 0.367
732690 Articles, iron or steel, nes 0.389 0.835
390690 Acrylic polymers nes, in primary forms 0.386 0.201
481011 Paper, fine, wood free (</=150 g/m2) 0.364 0.086
190590 Communion wafers, empty cachets for pharmaceutical use 0.360 0.145
392690 Articles of plastics or of other materials of Nos 39.01 to 39.14 nes 0.331 0.757
848180 Taps, cocks, valves and similar appliances, nes 0.328 0.577
170490 Sugar confectionery nes, not containing cocoa 0.325 0.117
340213 Non-ionic surface active agents 0.294 0.377
870899 Motor vehicle parts nes 0.280 0.957
040690 Cheese nes 0.245 0.073
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480252 Paper, fine, wood free (>/=40g/m2,</=150g/m2) -0.044 0.642
Constraints: number of observation by country and product >500, PTM estimate significant

Once again, the sectors displaying high PTM coefficients are those belonging to the automobile,
chemical or pharmaceutical industry, thus confirming the structural nature of the PTM phenomenon in
those industries. Also, a number of product are inputs. The high pricing to market evidenced in this
category of products would confirm the view according to which the market for inputs is more
competitive, and implies that firms absorb exchange rate changes in their prices.
The median PTM coefficients at the hs6 level are quite heterogeneous, ranging from –0.04to 1.04.

To sum-up the findings so far, a number of conclusions arise from this first set of analysis.
1. On the import side, pass-through in import prices is high in the long-run since average pass-

through in the whole sample is close to one. There is however an important heterogeneity at the
country level, and pass-through tends to be all the higher that the importer is small. This is true at
the “macro” level as at a fine sectoral level.

2. On the export side, we find evidence of pricing to market strategies, which tend to be higher for
smaller countries. Product-level analysis confirms the country-level estimates.

3. As far as PTM determinants are concerned, results suggest that both product-level and country-
specific features might influence strategies. Consistent with the previous literature, the analysis
shows that the pharmaceutical, chemical and car sectors display high levels of PTM. As far as the
geographical dimension of the phenomenon is concerned, the disaggregated nature of this study
allows to confirm the weak propensity of German exporters to price-to-market.

In the following, we investigate more carefully this interaction between product-specific and country-
specific determinants of pass-through strategies,  within an oligopolistic competition framework.

5 Market structure and products quality
So far, the analysis has implicitly relied on a monopolistic framework, since pricing strategies were
investigated regardless of the market structures within which exporters or importers operate. This is
however an obvious limitation. As shown by the oligopolistic competition framework developed  supra,
as well as several more specific models of pass-through, market structures are indeed likely to
influence the size of the pass-through.

5.1. Using trade data to measure market structures
The bilateral dimension of the BACI database allows to build a number of market structure indicators,
which allow to explore the oligopolistic competition dimension of pass-though behaviours.

Here, we focus more particularly on three market structure variables .

The first indicator, noted ij
tMKSH  is the market share of country i in the market j that can be

considered as a proxy for the exporter’s pricing power in the destination country. As already suggested
by Feenstra and al. (1996),  pricing-to-market strategies should be affected by the producer’s market
share in the destination market, in a non-linear way however. The indicator is computed as follows:

./ j
t

ij
t

ij
t MMMKSH =

with ij
tM the value imported by j from the country I and .j

tM the total amount of its imports.

The second indicator, denoted ij
tSIZE  describes the weight of market j in country i ‘s exports :

tiijt
ij
t XXSIZE ./=

with ijtX  the amount of i’s exports towards j’s market and tiX .  the total value of its exported

production. Here, the underlying hypothesis is that, as demand-related risks increase with the relative
size of the partner country, exporters may be less reluctant to absorb exchange rate changes to
preserve their position in a large market than in a smaller one (see Lee (1995) for a theoretical relation
between PT and the size of countries).
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The last indicator is a Herfindhal index, which summarizes the concentration of supply in the
destination market, therefore the degree of competitive pressures. This indicator, which relies on the
assumption that each national representative firm  is a monopolist26, ranges between 0 and 1 and
increases with concentration. It is computed as follows:

∑=
i

ij
t

j
t MKSHHERF

2

Those indicators are interacted with exchange rate changes, in order to properly catch their impact on
the measured PTM coefficient. This estimation is first conducted on pooled data, assuming that PTM
behaviors are homogenous across exporters. Indeed, the implicit assumption we want to test here is
that the observed cross-country heterogeneity in microeconomic PTM behaviors in fact reflects the
variety of market structures faced by exporters in their destination markets rather than a real
geographical specificity. This hypothesis is then formally tested through exporter-specific estimates.
The analysis is first undertaken on aggregate data, i.e. using the non-weighted median unit value as
the aggregate price index of exports/imports. Product-level analysis follows in the next Section.

5.1.1 Aggregate-level analysis
 The general form of the estimated equation is the following :

ijt
jitij

t
ij
txx

ij
t

ij
t SdMSdPd εµνββα +++++= lnlnln 1

where ij
txM  is a vector of the market structure variables described supra.

In order to test for non-linearities in the impact of market structures 27, the squared value of these
indicators are also included in the equations.

The results are displayed in Table 8.

Table 8. Market structure in the origin and destination country

Model Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10*
Sample All countries EU15

dlrerij .161***

(.004)
.140***

(.004)
.134***

(.004)
.166***

(.005)
.161***

(.005)
.136***

(.005)
.084***

(.007)
.120***

(.006)
.070***

(.007)
.068***

(.007)
.059***

(.008)
dlrerij*sizej .458***

(.033)
.647***

(.063)
.600***

(.035)
.758***

(.067)
.753***

(.067)
3.254***

(.106)
dlrerij*mksh
j

-.062**

(.026)
.084

(.064)
-.361***

(.031)
-.669***

(.077)
-.413***

(.031)
-.709***

(.098)
dlrerij*herfj .224***

(.031)
1.099***

(.087)
.403***

(.035)
1.428***

(.101)
1.270***

(.092)
1.545***

(.097)
dlrerij*sizej² -.443***

(.127)
-.381***

(.129)
-.406***

(.129)
-7.867***

(.354)
dlrerij*mksh
j²

-.269**

(.109)
.470***

(.130)
-.445**

(.233)
dlrerij*herfj² -

1.780***

(.166)

-2.105***

(.198)
-

1.732***

(.168)

-2.273***

(.119)

R² .789 .792 .792 .789 .790 .790 .791 .794 .795 .795 .955
* All the estimates rely on the whole sample of countries except for the model 10 that limits the sample to EU15 members.

Whatever the specification,  the “pure” PTM coefficient is always positive (as expected) and significant.
Interestingly, it is almost always lower when controlling for the structural dimension of the pass-
through. This result implies that the “macro” based estimates obtained under the implicit assumption of
monopolistic competition (Section 4) partly catch the pricing behaviour of firms facing specific market

                                                
26 Hence, firms only compete on the destination market.
27 Such non-linearities are evidenced both in the theoretical and empirical literature. See for instance
Feenstra et al. (1996), in the case of the market share.
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structures, and overstate the magnitude of pricing to market strategies for firms that are confronted to
the “mean” market structure.
Turning to the coefficients on market structures, the size of the market of j for i’s exporters appears to
be a significant determinant of pricing behaviour. Its impact on pricing to market is clearly and highly
positive: the more important is j’s market for country i, the more firms tend to price to market (Model 1).
Moreover, this impact seems to be non-linear (model 2). This suggests that there is a limit to pricing to
market – which is consistent with firms producing only up to the non-negativity of profits.
A high market share tends to dampen pricing to market, consistent with the hypothesis that
monopolists have more power to pass-through exchange rate changes into prices (Model 3). This is
also consistent with Feenstra et al. (1996). Including the squared value of the market share i makes
the simple indicator non-significant, suggesting multicollinearity problems in this case. But the squared
market share (Model 4) still suggests that a higher market share increases the pass-through.

Finally, market concentration in the country of destination (Herfindahl index) tends to enhance pricing-
to-market strategies (Model 5). The impact looks to be non-linear: the more concentrated the
destination market, the more firms tend to price-to-market. This is true up to a limit : when
concentration further raises, pricing-to-market is less pronounced. Similar to what was obtained with
the size variable, the PTM behaviour of firms seems to be bell-shaped, once again suggesting that
PTM strategies are bounded (Model 6).

These conclusions are robust to the simultaneous inclusion of the three market structure indicators
(Model 7): PTM is higher when the destination country is important for the exported and when the
destination market is more concentrated, but is lower when the exporter owns a larger market share.
The suspicion of collinearity between the market share and its squared value is reinforced when
simple and squared data are included together in the estimation, since the change in sign for market
share is once again recorded (Model 8). Therefore, the squared market share is removed (Model9).
The sign and significance of remaining coefficients are kept.
Finally, Model 10 displays the results that are obtained on a restricted sample, namely the EU15.
Here, the market share is robust to the simultaneous inclusion of its squared value, all coefficients are
significant and their signs are unchanged. The fit of the estimate is also quite high, suggesting such a
model is especially suitable for such and integrated area as the EU15.

The results displayed above put in evidence the global impact of market structures on PTM estimates.
As market structures are highly heterogeneous across countries, this structural dimension of the PTM
phenomenon may explain the cross-country heterogeneity in pass-through behaviors, observed in the
previous section. To ask for this, we now turn to country-specific estimates, asking if the cross-country
heterogeneity decreases when properly taking into account the effect of market structures.  In Table
10, the estimated equation is the following :

ijt
jitij

t
j
t

iij
t

ij
t

iij
t

ij
t

iij
t

iij
t SdHERFSdMKSHSdSIZESdPd εµνββββα +++++++= lnlnlnlnln 4321

Table 9. Market structures and pricing to market, country-specific estimates (linear functional
form)

i
1β i

2β i
3β i

4β “Macro”
estimate
(reminder)

All 0,120***
(0,006)

0,600***
(0,035)

 -0,361***
(0,031)

0,403***
(0,035)

0,197***
(0,004)

Canada 0,229***
 (0,056)

0,353
(0,547)

 -0,678
(2,385)

 -0,456*
(0,277)

0,169***
(0,032)

China 0,104***
(0,027)

0,340**
(0,141)

0,187
(0,161)

 -0,177
(0,172)

0,127***
(0,017)

France 0,238***
 (0,038)

1,467***
(0,363)

 -0,992***
(0,319)

 0,628***
(0,183)

0,320***
(0,019)

Germany 0,166***
 (0,024)

1,815***
(0,265)

 -0,553***
(0,087)

 0,168
(0,105)

0,177***
(0,012)

Italy 0,298*** 0,767***  -1,655***  0,343* 0,300***
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(0,037) (0,161) (0,368) (0,177) (0,020)
Japan 0,211***

(0,019)
0,472***
(0,072)

 -0,480***
(0,068)

0,041
(0,071)

0,174***
(0,013)

Korea 0,252***
 (0,037)

0,001
(0,186)

 -1,196***
(0,376)

 -0,053
(0,165)

0,191***
(0,022)

Spain 0,244***
(0,047)

0,522
(0,386)

 -1,126**
(0,574)

0,348*
(0,198)

0,285***
(0,030)

Switzerland 0,155***
(0,057)

1,620***
(0,529)

 -1,160
(1,053)

0,113
(0,251)

0,213***
(0,027)

United Kingdom 0,222***
(0,042)

1,351***
(0,278)

 -0,533**
(0,247)

 -0,072
(0,245)

0,253***
(0,021)

USA 0,109***

 (0,015)

 -1,221***
(0,206)

0,482***
(0,126)

 -0,206
(0,162)

0,124***
(0,010)

Rest of the
World

0,170***
(0,020)

0,157*
(0,095)

 -0,531***
(0,125)

0,246**
(0,107)

0,188***
(0,013)

Medium EU15 0,262***
(0,032)

0,757***
(0,259)

 -1,216***
(0,357)

0,425**
(0,186)

0,299***
(0,017)

Small EU15 0,304***
(0,039)

0,632**
(0,294)

 -1,975***
(0,497)

 0,107
(0,192)

0,312***
(0,021)

New EU 0,342***
(0,077)

0,239
(0,219)

 -3,400***
(0,835)

0,355
(0,587)

0,307***
(0,042)

Other OECD 0,159***
(0,038)

0,755***
(0,113)

 -0,604
(0,481)

0,030
(0,201)

0,180***
(0,027)

Brasil, Russia,
India

0,198***
(0,037)

0,145
(0,231)

 -0,442
(0,290)

 -0,097
(0,159)

0,184***
(0,030)

Coef. of
variation

0,300 0,293

Note: Figures in italics in column dlrerij refer to PTM coefficients that are reduced in size when market
structures are taken into account. Grey-shaded cells refer to situation where at least two market structure
variables turn out to be significant.

In most of the countries, PTM estimates are reduced when market structures are controlled for,
confirming the fact that results presented in the previous section underestimates the true pass-through
in the case of “mean” market structures.
Looking at estimates for the cross effect of exchange rate changes and the importance of country j in
i’s exports (size variable), most coefficients are positive and significant, as expected. It is unexpectedly
negative in the US, which would suggest that US firms price less to market for important importing
partners.

The impact of the interacted exchange-rate and market share variable is generally negative confirming
the fact that firms owning a higher market share in a given destination country tend to price less to
market. Once again, the US present odd figures, since the coefficient is positive and significant. There
might however be some collinearity problems in this particular case, since no market is really
important for this large country (size is low), and market shares are on average higher than for other
countries (see Table 10): these variables convey a similar information, which is the overwhelming role
of the US economy in world trade.
Finally, the Herfindahl index is unevenly significant, contrary to what resulted from pooled estimates.

Generally speaking, the still heterogeneous “pure” PTM coefficients i
1β  suggest that market structures

alone cannot explain the differences in the pricing-to-market propensity observed in the previous
section. However, the ability of market structures to explain PTM behaviours is itself clearly not the
same everywhere. Market structures are a more powerful determinant of PTM behaviour within
Europe than, for instance in Canada and in China. To evaluate the share of PTM behaviours that are
explained by market structures,  simple country-specific macro estimates obtained in section 4.3.1
(column “No market structure”) are compared with predicted PTM coefficients, computed using the
(weighted) average of market structure variables and the coefficients estimated in models 8, 9 and 10.
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From those pooled estimates, one can indeed compute exporter-specific coefficients, that take into
account the fact that each exporting country faces various market structures. Those coefficients are
built using the following formula :

i
x

i Mβββ ˆˆˆ
1 +=

where iM is the matrix containing the mean structural indicators, specific to each exporting country28.
The results are displayed in Table 10. Notice that model 10 was run only on EU15 countries, which
explains empty cells under this item.

Table 10. Country-specific pass-through estimates computed from the pooled “structural”
estimates

iSIZE iMKSH iHERF Model 8 Model 9 Model 10 No market
structure

Canada 0.647 0.171 0.116 0.437 0.493 0.169
China 0.136 0.125 0.120 0.231 0.205 0.127
France 0.117 0.108 0.099 0.207 0.191 0.381 0.320
Germany 0.061 0.270 0.173 0.152 0.129 0.204 0.177
Italy 0.111 0.080 0.100 0.221 0.198 0.396 0.300
Japan 0.110 0.202 0.149 0.199 0.173 0.174
Korea 0.097 0.053 0.131 0.257 0.212 0.191
Spain 0.101 0.066 0.139 0.258 0.212 0.429 0.285
Switzerland 0.090 0.037 0.136 0.266 0.216 0.213
United Kingdom 0.076 0.080 0.107 0.203 0.180 0.340 0.253
USA 0.090 0.353 0.250 0.183 0.147 0.124
Rest of World 0.137 0.041 0.119 0.279 0.235 0.188
Medium EU15 0.135 0.062 0.094 0.240 0.216 0.434 0.299
Small EU15 0.131 0.030 0.111 0.275 0.232 0.472 0.312
New EU 0.183 0.024 0.088 0.290 0.257 0.307
Other OECD 0.407 0.065 0.115 0.410 0.387 0.180
Brasil, Russia, India 0.074 0.035 0.116 0.238 0.198 0.184
Corr. with “No
market structure”

-0.063 0.454 0.908

It could be expected that taking market structures into account help explain cross-country differences
in PTM estimates. When focusing on the whole sample of countries, this is however not clearly the
case. The predicted PTM coefficients obtained from the structural estimates are indeed little correlated
with the estimated exporter-specific coefficients. This result however hides some heterogeneity across
exporters. Here again, the failure of structural effects to explain PTM behaviours is particularly

pronounced in Canada : due to a high average level of iSIZE  (the mean importance of the destination
market for the exporter, which is of course high due to the concentration of trade with the US), the
predicted PTM coefficient is quite high (around .4), while estimated one is much lower. A possible
explanation would be the high level of real integration between the Canadian and US markets, which
prevents segmentation strategies and hence ends up in low PTM.

Restricting the analysis to EU members yields much better results. Indeed, as shown in Table 8,
controlling for all structural effects (both in level and squared) allows to explain more than 95% of the
variance in European prices. Moreover, computing the PTM using the estimated coefficients and the

                                                
28 Mean structural indicators are of the following form :
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average value of market structure indicators allows to reproduce a large part of the heterogeneity
observed in the exporter-specific coefficients, as shown by the especially strong correlation between
predicted and estimated PTM coefficients. This suggests pass-through behaviour in intra-European
trade is strongly influenced by structural determinants.

5.1.2 Market structure and micro-level estimates of PTM coefficients
While macro-based analysis has shown that structural determinants can be a powerful determinant of
PTM behavior, the impact of market structures, if any, is fundamentally micro-economic. Therefore,
this issue is further investigated using product-level data. The estimated equation, similar to the
analysis run supra, is the following:

ijk
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t

ijk
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x
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t SdMSdPd εµνββα +++++= lnlnln 1

where ijk
txM is the vector of market structure variables defined supra, and augmented with a sectoral

dimension :
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t
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t
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2
is the concentration index of market j, and product k.

Table 11 displays the summary statistics of the estimation of the complete model, where all market
structure indicators are simultaneously included (squared values are not included in the analysis
because it would be highly constraining with regard to the low degree of freedom in sectoral
estimates).

Table 11. Product-level PT coefficients and market structures

Variable Mean Lower
quartile

Median Upper
quartile

dlrer 0.192
(0.879)

-0.221
(-0.783)

0.194
(0.853)

0.576
(2.469)

dlrer*mksh -0.118
(-0.244)

-0.835
(-1.599)

-0.105
(-0.215)

0.615
(1.187)

dlrer*size 0.178
(0.543)

-0.649
(-1.503)

0.149
(0.385)

0.960
(2.264)

dlrer*herf -0.103
(-0.174)

-1.041
(-1.642)

-0.096
(-0.148)

0.838
(1.284)

Number obs. 3502
             Restrictions: number of flows by product>500, exchange rate changes between –50 and 50%.

The product-level estimates are reasonably consistent with the macro estimates. In more than one
sector on two, a higher market share dampens PTM behaviour at the product level, which is consistent
with aggregate estimates. Exporting to a concentrated market generally has a negative impact on PTM
behaviour; although this result seems at odds with the outcome of aggregate estimates, this does not
necessarily reflect inconsistency, since the impact of the concentration variable was found to be
potentially non-linear and bell-shaped. Linear estimates might catch only the effect of this non-linearity.
Exporting to an important partner reinforces PTM behaviours, as was the case with macro data.
Hence, looking at micro-level estimates confirms the aggregate-level analysis.
Once again, given the high dispersion in unit-value data, a number of coefficients are estimated with
limited significance. In order to refine the analysis, further attention is paid to the significant estimates.
Graph 13 compares the distribution of all estimated coefficients with the distribution of significant ones.
The “pure” PTM coefficient is almost unambiguously positive, both when all coefficients are taken into
account, and when only significant ones are considered. In the latter case, the median even increases
(up to .44), meaning that pricing to market, when significant, is quite important at the product level, a
result that was also found within the “monopolistic competition” analysis.
Consistent with macro estimates, a higher market share of the exporting firm in the destination country
tends to lower PTM. While this impact is a bit shaded when all estimated coefficients are taken into
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account, dropping non-significant ones clears the picture, as the median shifts to -.59 (a figure which is
higher in absolute value than what was obtained on aggregate data – where it reached -.06).
When the destination market is “important” for the exporter, PTM tends to be higher. This conclusion is
shared both by the macro and micro-level analysis, and the order of magnitude of estimated
coefficients does not change for this variable: between .15 and .67 for the median micro estimate
(depending on the inclusion or not of non-significant coefficients), and around .6 for the macro
estimate.
Finally, the impact of destination-market concentration is close to zero when all estimated coefficients
are taken into account. The picture is less ambiguous when non-significant estimates are dropped,
since the median changes from -.1 to -.7. In the macro estimates, the estimated coefficient for the
simple Herfindal index was positive, and negative estimates were only found for the squared value of
the Herfindal. The micro-based results might result from the fact that estimates could be catching the
declining side of the bell-shaped curve.

Graph 13. PTM micro-estimates, including or not non-significant estimates.

All estimated coefficients Significant coefficients
“Pure” pricing to market estimate

Market share

Size
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Herfindal index

To sum, micro-based analysis globally confirms that structural determinants connected to market
structures – i.e. to oligopolistic competition – are in play when pricing to market strategies are
designed. Of course, these PTM forces are not in play in every sector, thus explaining the strong
cross-sectoral heterogeneity of results. On average however, if significant pricing to market are rather
high (approximately 40% according to the median estimate), PTM in the end also seems to depend on
market structures: it is all the higher that the exporter owns a large market share in the destination
market, but lower when this market is concentrated, or when this market is important for the exporting
country.

5.2 Alternative measures of market structures
So far, only trade data have been used to catch market structures. However, this only gives a
quantitative view on the competitive environment for a given product, and provides no qualitative
information on the subject. In the following, alternative indicators  are used to investigate this issue.

5.2.1 Organized versus differentiated products markets
Rauch (1999) provides a classification of products at the 5-digit SITC level, according to the structure
of the market where they are traded. The classification includes three items, depending on whether the
goods are :

(a) traded in an organised exchange, and therefore treated as “homogeneous” (W);
(b) not traded in an organised exchange, but having some quoted “reference price” (R ), such as in

industry publications;

(c) not having any quoted prices, and therefore treated as “differentiated”(D),
To investigate the type of PTM behaviours that emerge in these products categories, the 5-digit SITC
classification and the hs6 classification are matched, so that we can look at the impact of the market

structure on the PTM coefficients estimated at the product level ( kβ̂ ), depending on the Rauch



37

category to which each product belongs. 2,700 products are included in the analysis, for which at least
500 observations where available when estimating PTM coefficients. These coefficients are distributed
as follows across the three items of Rauch’s “conservative” classification:

Table 12. Distribution of PTM coefficients according to Rauch’s classification

N
(differentiated)

R
(referenced)

W
(organised)

Share of products in the
classification

68.60 26.76 4.65

Share of the traded
value

64.41 23.20 12.39

Under monopolistic competition, one would expect pricing to market to be less important on
differentiated markets, where firms own a monopoly power, and the demand is assumed to be less
price-elastic. However, the expectation is less clear under oligopolistic competition, where imperfect
competition could induce firms to use their margins to stay in the market when adverse exchange rate
changes occur. Organised and referenced markets should be characterised by complete pass-
through, because price changes are due to changes in the world demand and supply, and therefore
should be orthogonal to exchange-rate changes. However, in the special case where the price is set in
an international currency, firms are no more free with regards to their PTM behaviours : they are
forced to entirely absorb exchange rate movements when their own currency is not the international
currency whereas producers in countries that use this money are not confronted with this kind of
shocks.
Table 13 displays the results. The first column displays the share of significant coefficients, by Rauch
category. More than 50% of coefficients are estimated with good precision, which is a good score, but
this share is not significantly different across categories. The estimated coefficients suggest  a
complete pass-through in organised markets, which is not surprising if prices are indeed set according
to world demand and supply, and not according to strategic interactions between firms. There is some
evidence of PTM strategies on differentiated products markets, which could be an indication that
competition is still constraining despite the product differentiation that provides producers with a
monopoly power. Results however suggests that, on average, PTM behaviours are more pronounced
in referenced markets ; a possible interpretation of this is that the price-elasticity is probably higher in
this kind of markets where arbitrage is made easier by a clear information on prices.

Table 13. PTM coefficients and Rauch (1999) classification of markets.

Share of
sign. Coef.

Lower
quartile

Weighted
Median

Upper
quartile

Differentiated (N) 51.8 -0.171 0.112 0.333
(-1.412) (1.109) (3.852)

Referenced ® 53.8 0.004 0.143 0.297
(0.027) (1.681) (3.820)

Organized (w) 52.7 -0.108 -0.070 0.120

(-0.939) (-0.939) (1.356)

5.2.2 Differentiating products according to their final use
The Broad Economic Classification (BEC) developed by the UNO provides an alternative classification
scheme for traded products. According to the BEC, products can be split into capital, intermediate, and
consumption goods. This allows to investigate whether PTM strategies depends on the category to
which products belong. Here again, results are difficult to anticipate. A possible assumption is that
PTM could be higher for intermediate goods, as this market should be more competitive, while for final
consumption goods, higher differentiation could lower PTM coefficients but stronger competition may
increase them .

Table 14. Distribution of PTM coefficients according to the BEC classification
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No weighting scheme Weighted by the value of
flows

Number of compared sectors 4435
Constraint n>500

Final consumption 26,02 27,13
Investment 13,53 16,79

Primary products 4,53 5,52
Parts and components 7,40 12,91
Transformed products 48,52 37,65

PTM coefficients are then compared across items. In Table 15, the bigger share of significant
coefficients and the higher median PTM estimate show that PTM mainly occurs in the consumption
goods category. This is consistent with the idea that competition between producers of this type of
goods is high, forcing them to maintain their price in presence of exogenous shocks . There is also of
PTM in the transformed products category. By contrast, nothing emerges from the capital goods
category. As far as spare parts are concerned, the mean median is negative, which is consistent with
the argument that PTM estimated on trade flows among vertically linked firms could be biased by
transfer prices.

Table 16. PTM coefficients according to the BEC (1999) classification of products

Share of
sign (%)

Lower
quartile

Weighted
Median

Upper
quartile

Final Consumption 59,3 0,043 0,242 0,432
(0,344) (3,289) (5,830)

Investment 41.0 -0,428 -0,005 0,196

(-2,229) (-0,070) (1,533)
Primary products 52.7 -0,075 0,092 0,399

(-1,073) (1,113) (3,070)

Parts and components 51.8 -0,635 -0,153 0,175
(-5,173) (-1,395) (1,396)

Transformed products 53.5 -0,089 0,120 0,277

(-0,888) (1,354) (3,434)
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6 Conclusion

Exchange-rate pass-through is a typical micro-based phenomenon that bear macro-economic
consequences. A large literature has been devoted to exploring this phenomenon, investigating either
its time-series dimension or its cross-country dimension, but also its product dimension. In this paper,
we use a large database displaying these three dimension, in order to investigate pass-through
behaviours both at the country and product level, based on a theoretical model that allows for both
monopolistic and oligopolistic competition.
In a first step, pass-through is investigated regardless of structural features linked to market structures
(i.e., regardless of oligopolistic competition). Several results arise from this analysis.

First, in the long-run, pass-through in import prices is high (average pass-through in the whole sample
is close to one). There is however an important heterogeneity at the country level, and pass-through
tends to be all the higher that the importer is small. This results is globally confirmed by the product-
level analysis that however put in evidence a strong cross-sectoral heterogeneity : the estimated pass-
through is almost complete in around one industry out of two. Second, when focusing on the export
side of the phenomenon, we find evidence of pricing-to-market strategies, which tend to be higher for
smaller countries. Here again, the product-level analysis confirms the country-level estimates. When
comparing results at the sectoral level however, the country-specific features of PTM behaviours are
difficult to identify, except for Germany that is shown in a recurrent way to have a lower propensity to
price-to-market. On the other hand, results are consistent with the literature that focus on PTM
behaviours in  the pharmaceutical, chemical and automobile sectors. Here again, those industries
display the higher PTM coefficients, thus suggesting that, in this case, the PTM phenomenon is
structural.

In the second part of this paper, we tried to take more precisely into account the specific features of
the markets, consistently with the oligopolistic competition framework. Market structures in the
exporting and importing countries are described using bilateral trade data, and the analysis is run both
at the aggregate and product level.

We find that market structure are significant determinants of pricing strategies in international trade:
firms undertake more pricing-to-market when a market has an important share in their exports, and
when the destination market is more concentrated. On the opposite, pricing-to-market is reduced when
a firms owns a large market share in the destination market. We also show that these effects are non-
linear, and that the oligopolistic competition model seems to fit particularly well the EU15 market,
probably because it is highly integrated. These structural effects help explaining differences in PTM
behaviors across product categories. Using Rauch’s (1999) classification, we find that PTM behaviors
are more likely to rise up in differentiated and, above all, referenced markets than in organized
markets where producers have a lower room to maneuver when defining their pricing strategies. With
the UNO BEC classification, we show also that those pricing strategies are common in final
consumption goods, whereas the PTM framework is probably not relevant to describe intra-firm
relations, more prevalent in other stages of production.
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8 Appendix

Source and definition of data
Real exchange rates are computed using nominal exchange rates (e) and consumer price indexes (P )
(source: World Bank, World development indicators), and defined as follows: it
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t PPeRER = . A rise

stands for a real depreciation.
Unit values are used as trade prices, and taken from the BACI database.

Country coverage and country groupings
The BACI database provides data for 200 countries. Because constraints are imposed to the quality of
the estimates, results are available for a more limited set of countries (around 70). For simplicity
reasons, a number of small countries are pooled together when the results are displayed (the
estimates are always performed at the country level, the groupings being built ex-post).

The composition of the groupings is the following


