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1 Introduction

In 1992 the twelve member states of the European Union (EU) completed the Single Market Program (SMP)
that had been launched in 1986 to eliminate remaining barriers to economic integration. In particular, the
approximately 300 measures in the 1985 White Paper aimed at reducing the real cost of trading across borders
(e.g. remaining quotas, border checks, different norms and regulations) and the cost of entering specific markets
(e.g. remaining capital controls, different legal frameworks). These measures were widely expected to lead to a
considerable reduction in market segmentation across EU members (Cecchini et al., 1988). The introduction of
a common currency, the Euro, among a subset of EU members in 1999 was supposed to give a further boost to
market integration by increasing price transparency, reducing transaction costs and eliminating exchange rate
fluctuations. The reduction in market segmentation resulting from the European economic integration process
should be reflected in a reduction of the ability of firms to set market specific prices and an increase in the speed
of convergence to the law of one price (LOOP).

Our first objective in this paper is to provide a quantitative estimate of the effect of European economic
integration on the speed of price convergence. To this end, we use the prices set by French exporters in different
export markets at a highly disaggregated product level to test whether there is any difference in the speed
of price convergence between EU export markets and an appropriately defined control group. Our second
objective is to examine in more detail the proposition that part of the reduction in market segmentation is
attributable to a reduction in fixed entry costs. In contrast to previous studies, our unique micro-level data
enable us to decompose the effect of European integration into a within firm effect, the intensive margin, and
an effect on firm composition, the extensive margin. Given that nowadays most of the remaining barriers to
market integration are of the entry restricting type (Delgado, 2006, Dierx et al., 2007), in particular in services
markets, the quantification of extensive margin effects is of considerable policy interest.

In recent years, several studies on the price impact of European economic integration, in particular of the
introduction of the Euro, have become available. The first type of studies (Goldberg and Verboven, 2005, Gil-
Pareja and Sosvilla-Rivero, 2008) focus on one particular sector, the European automobile market, and find
that the introduction of the Euro has increased price convergence. Baye et al. (2006) study the impact of the
Euro on prices charged for 28 mostly electronic products by online retailers and find that there was no impact

on price convergence. The second type of studies (Lutz, 2003, Engel and Rogers, 2004) consider retail prices
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in a wider range of sectors and find that the introduction of the Euro has had a small to negligible effect on
price convergence. A third type of studies uses price indices, for two broad product categories in the case of
Foad (2007) or more disaggregate product categories in the case of Allington et al. (2005) or Gil-Pareja &
Sosvilla-Rivero (2004b) and finds that European integration and the introduction of the Euro have increased
price convergence. To our knowledge only two studies use export unit values to analyse price convergence in
the European Union. Gil-Pareja & Sosvilla-Rivero (2004a) use export unit values at the 8-digit product level
from seven European Union countries to OECD destinations over the period 1988-2001. Their results suggest
that convergence tends to be stronger between European Union destinations. However, they do not find an
additional effect of exchange rate stability through participation in the European Exchange Rate Mechanism on
price convergence. Knetter & Slaughter (2001) use export unit values in 16 US and 29 German industries to
17 developed and developing countries over the period 1973-1987 and find that there was a stronger decline in
unit value dispersion across European export destinations. While the studies give a good picture of the extent
of price convergence, results can, however, hardly be interpreted in terms of the underlying microeconomic
mechanisms. Except in the case studies on the automobile sector or electronic goods, the data do not permit
to identify the producer of the considered goods. As a consequence, it is impossible to say whether observed
effects reflect a change in the pricing behaviour of firms or in the composition of exporters.

This paper adds to the previous literature in three respects. Firstly, we use the (almost) exhaustive coverage
of traded goods of the French customs data to answer the question of whether the results from the aforemen-
tioned sectoral case studies are generalisable or whether the effect of European integration is heterogeneous
across goods. Secondly, we use firms’ unit values in different export markets at the disaggregated product level
as proxies for prices. Since they are derived from free on board (FOB) export values, they have the advan-
tage to be uncontaminated by local cost factors, distribution margins or taxes. This price proxy should thus
reflect only firms’ strategic pricing behaviour. Further, the common critique that unit values do not account for
within product quality differences is greatly mitigated at our level of disaggregation. We define as a product an
extremely narrow product category at the 8-digit classification level exported by the same firm. For instance,
our 8-digit product classification does not only distinguish between refrigerators and freezers but additionally
distinguishes between 10 different types of freezers of different shape and capacity. Even for a priori undif-

ferentiated products, there are often a multitude of different product categories in our data. For instance, there
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are more than 100 woven fabrics of different color, yarn, thickness, etc. Thirdly, this paper relates the EU’s
price impact to firm characteristics. In particular, the firm-level dimension of our dataset allows us to distin-
guish between two alternative hypotheses. On the one hand, the price impact of European integration may be
attributable to intra-firm differences in strategic pricing between destination markets within and outside the EU.
On the other hand, the effect of the EU on average prices may be explained by differences in the distribution of
firms serving intra- and extra-EU destination markets. In particular, it may be that firms with a high propensity
to engage in price discrimination also have a high propensity to serve extra-EU markets. In other words, the
EU’s price effect may be due to an intensive margin effect, an extensive margin effect or a combination of both.
The data at hand make it possible to distinguish between these alternative hypotheses.

Two sets of results are presented. The first set of estimations derives results under the assumption of
homogeneous firms. Convergence regressions show that the speed of price convergence is higher within the
EU than outside. One possible explanation would be that arbitrage pressure is stronger within the EU. In this
case, the EU indicator picks up the smaller ability of firms serving EU markets to price discriminate between
these markets. This is a within firm or intensive margin effect. A different explanation would attribute the
higher speed of convergence to selection of firms with low convergence speeds into non-EU markets, which is
an extensive margin effect. To control for selection, the second set of results presented in this paper is derived
under the assumption of heterogeneous firms. They suggest that 30 percent of the EU effect is attributable to
selection. The degree of price discrimination is shown to be higher for larger firms which, in turn, are more
likely to serve extra-EU destination markets.

The remainder of the paper is organised as follows. In the next section, we provide the main intuitions
for the expected impact of European integration on French exporters’ pricing strategies. Section 3 describes
the data. Section 4 presents estimates of the effect of economic integration on price convergence under the as-
sumption of homogeneous firms. Section 5 accounts for firm-level determinants of pricing behaviours. Finally,

Section 6 concludes.
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2  Concepts

2.1 A Simple Model of Market Segmentation

To illustrate the main mechanisms underlying the likely price impact of European integration, it is useful
to sketch a simple partial equilibrium model. We consider a French exporter that can sell its product in N
foreign markets under imperfect competition. As in the New Trade literature (see Krugman, 1991), exporting
is supposed to involve a fixed cost of entry into each national market. This induces a selection mechanism
in which a firm decides to export towards a specific market if and only if the additional profit foreign sales
generate is high enough to compensate for the entry cost. If, in addition, firms are heterogeneous in terms
of productivity, the selection process mirrors the distribution of individual productivities, with only the more
productive firms serving markets with more difficult market access (see Melitz, 2003). In this case, it can be
shown that the mean size of entering firms is increasing in the market’s difficulty of access, as measured by
fixed entry costs.

In order to generate price discrimination at the firm-level, we assume preferences to be market-specific.
In a perfectly segmented world, optimising firms thus fix a specific price in each market that depends on the
perceived price elasticity. If, on the contrary, markets are perfectly integrated, the firm has no choice but to set
the same price in all foreign markets, irrespective of differences in demand across markets. The chosen mark-up
then depends on the perceived elasticity of world demand, which is an average of market-specific elasticities
weighted by the share of each market in the firm’s export sales. In the intermediate case of imperfect market
segmentation, the firm can set different prices in different export markets but price differentials are limited by
arbitrage (see Anderton et al., 2003).

As in Anderton et al. (2003), market segmentation is assumed to be endogenously chosen by the firm.!
Namely, exporters can pay a fixed segmentation cost allowing them to discriminate between markets. In Szy-
manski & Valletti (2005), this additional cost of segmentation is modeled as a vertical differentiation cost allow-
ing the firm to develop a lower quality good for sales in low willingness to pay markets. It can also be thought

of as the cost of lobbying for regulations protecting the firm against parallel trade.”> The decision whether to

"Friberg (2001) also develops a model of endogenous market segmentation in a dynamic setting.

2 An example cited by Szymanski & Valletti (2005) is the case of the UK trademark Levi Strauss (UK) Ltd that precluded Tesco and
Costco from purchasing products from US distributors and sell them in the UK. The European Court of Justice settled in favor of Levi
Strauss in 2001. While, according to EU regulations, intra-EU parallel imports have been fully liberalised, European Court of Justice
legislation is generally restricting parallel imports from outside the EU.
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pay the fixed segmentation cost is taken by comparing ex-post profits with and without segmentation.

Firms make their pricing decision in three stages. In a first stage, firms decide whether to enter a market,
given the fixed entry cost. Then, they choose whether to price discriminate between export markets. Finally,
they set the optimal price, conditional on the chosen segmentation strategy. In the segmentation case, the total

profit of a firm f that entered in NV ]*? foreign markets is:
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where Py, is the first-best price that maximises profits in country c. Mcy is the firm-specific marginal cost of
producing. Q? . 1s the demand of consumers in ¢ when the price is Py.. F¢ is the fixed entry cost in market c
while 'S is the segmentation cost.

In the case of integrated markets, the export price Py is chosen by maximising aggregate profits:
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where ch . 1s the demand exerted by consumers in ¢ when the price is P.

Of course, operational profits are always lower under integrated markets. Absent any segmentation cost, the
firm would always choose to discriminate between markets. However, when segmentation is costly, it can be
the case that the firm prefers lower operational profits to paying F'°. This occurs when increases in operational
profits due to segmentation are low relative to the fixed costs of segmentation. A single integrated price is
therefore more likely to be the optimal strategy when preferences are similar across foreign markets. Moreover,
given market preferences, it can be shown that the firm’s propensity to segment markets is increasing in the
volume of its export sales. This means that larger firms are more likely to price discriminate. The intuition is
straightforward. At a given markup difference between both regimes | Pr. — Py, the difference in operational
profits is proportional to the volume of exports. Larger exporters are therefore suffering larger losses from not
segmenting their export markets than smaller ones.

The first stage decision is standard in the recent trade literature with heterogeneous firms and has been dis-

cussed extensively by Melitz (2003): In the presence of fixed export costs, only the firms that make sufficiently
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high operational profits enter the export market. This is the case because, everything else equal, they get higher
operational profits in each foreign market, allowing them to pay the fixed export cost. This means that the
probability to export is, again, an increasing function of the firm’s size.

Thus, our conceptual framework features a correlation between the decision to enter remote markets and the
segmentation decision. The firms that are more likely to enter markets with more difficult access are also more
likely to segment markets. This result suggests a new determinant of price convergence that has not previously
been considered in the literature: The composition of firms entering a given export market affects the average
level of market segmentation. In particular, a higher fixed cost of entering an export market leads to a higher
share of price discriminating firms and thus to a higher average level of market segmentation. Only estimates
of price convergence that control for firm heterogeneity in pricing behaviours can disentangle these extensive

and intensive margin effects.

2.2 Impact of European Integration on Market Segmentation

According to our model, there are two distinct economic channels through which European integration may
affect the extent of market segmentation. The first channel is an intensive margin effect linked to individual
firms modifying their segmentation strategy. The second one is an extensive margin effect related to a selection
mechanism whereby firms with different segmentation strategies serve different export markets.

The most intuitive reason why European integration could change a firm’s propensity to engage in price
discrimination is an increase in the fixed segmentation cost F*. One of the main objectives of the SMP was to
facilitate intra-European trade flows in order to enhance competition. The adoption of the “community exhaus-
tion” policy in the 1990s, whereby a good sold in an EU market can be resold anywhere without restriction, has
facilitated parallel trade. Arbitrage behaviours may also have been facilitated by increased price transparency
associated with monetary integration. At the same time European authorities have maintained a dual system in
which countries outside the EU do not benefit from the same advantages. The community exhaustion policy
does not apply to extra-EU sales and import restrictions for extra-EU imports. As a consequence, European
integration may have increased price convergence within the union while maintaining large price differentials
between the EU and the rest of the world.

An observed price differentiation between export markets at the aggregate level may also be affected by
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composition effects. Since larger firms are more likely to price discriminate between export markets, any dif-
ference in the composition of firms entering different export markets may be reflected in the observed aggregate
extent of price differentiation. In our model, the selection of firms into export markets is correlated with the
decision to discriminate between markets. If the European integration process has reduced the fixed costs of
entering EU markets, then our model predicts firms that are exporting to EU markets to be on average smaller
and engage in a lower degree of market segmentation than firms exporting to extra-EU markets. In this case
we would observe lower market segmentation as measured by a higher speed of price convergence in the EU

because of firm composition effects.

3 Empirical Strategy and Data

3.1 Empirical Strategy

Our empirical strategy follows a vast literature measuring the extent of cross-country price dispersion and the
speed of price convergence. Early studies have used aggregate real exchange rates to test the Purchasing Power
Parity (PPP) hypothesis in its absolute and relative versions (see Taylor & Taylor, 2004, for a survey). The
same framework has also been used on disaggregated data to test whether the law of one price holds for traded
goods.’

The standard approach in the literature on price convergence is to use the concept of 3-convergence.* The
typical estimating equation specifies changes in international relative prices as a function of the lagged relative

price and a country fixed effect:

A(]cpt =Y+ ﬁQCp,t—l + Ecpt 3)

where g, is the logarithm of period ¢ price of product p in country c relative to the price in a reference country.
A is the first-difference operator, . is the country fixed effect and e, an i.i.d. residual term. The country fixed
effect accounts for equilibrium price differences across countries. Note that it should not be interpreted as a

long-run steady state price. Rather, it can be viewed as the equilibrium price that would prevail given the state

3See among others Isard (1977) working at the seven-digit SITC level, Rogers & Jenkins (1995) for 54 goods and services sold in the
United States and Canada, Parsley & Wei (1996) for 51 goods in 48 US cities and Rogoff, Froot & Kim (2001) for seven commodities
over seven centuries.

4See Rogoff (1996) for a survey.
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of the economy if firms adjusted instantaneously to changes in market conditions. Equilibrium prices can differ
across countries, among others, because of differences in factor costs or costs of non-traded inputs, differences
in the market structure of the distribution sector, or inflation differentials. We argue that, even in perfectly inte-
grated product markets, differences in these determinants of equilibrium prices can be persistent. Moreover, as
pointed out by Broda & Weinstein (2008), equilibrium prices may differ across countries because of differences
in the composition of consumed goods. Instead of using differences in the market fixed effects . as a mea-
sure of market segmentation, we therefore use the speed of convergence (3 to these market specific equilibrium
prices: Under perfectly integrated markets firms that deviate from market specific equilibrium prices are disci-
plined by competitive pressures from international markets, not least through arbitrage, to instantly re-adjust to
their prices (8 = —1). Under perfectly segmented markets firms can maintain deviations from the equilibrium
price indefinitely without facing competitive pressures from international markets (8 = 0).

In the following empirical analysis we test whether European market integration has increased the speed
of (3 price convergence. To this aim, we follow Goldberg & Verboven (2005) and include an interaction of the
lagged relative price with an indicator variable for the EU15 (EU) to the above standard estimating equation.
Additionally, we allow country-specific equilibrium prices to vary in an unrestricted way over time by including

country-year specific effects instead of country fixed effects:

Agpet = Vet + BoGpet—1 + B1EU X qpet—1 + €pet 4)

(1 measures the differential of convergence speeds between countries within and outside the EU. We expect it
to be negative if the integration process has reduced market segmentation and increased the speed of (3 price
convergence.’

Equation (4) is first estimated by OLS without including any firm specific explanatory variables. Imbs et
al. (2005) show that this may bias estimates in convergence regressions since heterogeneity between units of
observations is not taken into account. In the next step, we therefore try to account for heterogeneity across

firms by using our unique firm-level data. We first estimate equation (4) with a mean-group estimator at the

firm-level which corrects for potential aggregation bias.® We then provide an explanation of this observed

3 Alternatively, we could have tested whether the European integration process has had an effect on ¢ price convergence. However,
the required computation of price dispersion indicators within the EU and outside would have been problematic for the great majority
of firms since most of them either do not export or export only to a very limited number of extra-EU markets.

SIf there is a firm-specific dimension to equilibrium prices, the mean-group estimator also eliminates the bias due to OLS estimation
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heterogeneity in convergence speeds.

Section 2 suggests that aggregate estimates can be influenced by self-selection of firms into export markets.
If firms that have a higher propensity to price discriminate are also more likely to enter extra-EU countries, a
significant 31 coefficient may be due to self-selection, even if market integration does not have any effect on
intra-firm pricing behaviours. We test for this possibility by conducting different sampling exercises. More
specifically, we estimate equation (4) on the sub-sample of firms that serve both EU and non-EU markets. This
should eliminate from the sample firms that are not large enough to pay the fixed cost of exporting towards

relatively inaccessible markets.

3.2 Data

The data provided by the French customs administration contain annual exports by country of destination at the
firm and product level for the period 1995-2004.7 In contrast to many other sources of firm-level information,
the French customs data are (almost) exhaustive.® Any firm selling goods abroad reports the FOB value and the
volume of any individual product for every destination market separately. Each observation is thus identified
by a firm identifier (f), a product identifier at the 8-digit level of disaggregation (p), an export destination (c)
and a time period (¢). From this, bilateral unit values are computed as ratios of value over volume and used as
proxies for FOB export prices:

prct = Valfpct/VOlfpct

with Valy,. the value of the flow in Euros and Vol ), its volume.

Two measures of volumes are available in the French customs dataset. The first measure is the physical
weight of the product in kilograms and is reported for (almost) all export flows in the dataset. The second
measure, physical units of the exported product, is only reported for a subset of the export flows. Note that

using weights instead of physical units to calculate unit values may result in a less precise proxy for prices.

of the price convergence equation which, under this assumption, would require methods for dynamic panel data estimation with firm-
specific intercepts (see Arellano & Bond, 1991).

"We are grateful to the customs administration for kindly making these data available. Special thanks go to Agnés Topiol who
provided many detailed explanations of the dataset.

8Below a threshold of 1,000 Euros firms do not have to declare their exports. Below a threshold of 460,000 Euros firms exporting
only to the EU do not have to declare their export volumes. Unit values for these firms may thus be missing, resulting in non-random
sample selection. Relative to the true population of firms that export only to the EU, their mean size in our estimation sample may be
too large. Given our result below that large firms have lower convergence speeds, the true selection effect may therefore be even larger
than reported in this paper.

10



hal-00354190, version 1 - 19 Jan 2009

However, this problem can be dealt with by using unit values at the firm-product level in relative terms. More
specifically, every unit value within a firm-product category can be divided by an appropriately chosen reference
unit value within the same firm-product category. This removes the measurement error that is common to the
same firm-product category and makes relative unit values comparable across firm-product pairs. Given that the
imprecision of unit values computed using physical weights can thus be reduced, it is decided to use physical
weights on the grounds of their better availability in the French customs dataset.

A further common critique of the use of unit values as a proxy for prices is that quality differences between
goods are not accounted for (see Kravis and Lipsey, 1974 ). When using absolute unit values, this induces
measurement error. However, the use of relative unit values at the firm-product level also reduces this measure-
ment error since the component that is common to all importing markets is removed. As a consequence, the
only remaining measurement error is due to firms vertically differentiating products across markets. While we
cannot fully eliminate measurement error due to vertical differentiation at the firm-level, we are confident that
the high level of disaggregation at the product level strongly reduces it.

Given that the use of relative unit values removes only the component of measurement error that is common
to a given firm-product category across destination markets, further effort is put into cleaning them from market
specific measurement error. To this end, unit values that are more than three times lower or higher than the
median unit value within a firm-product category are dropped from the sample. This results in a loss of around
16.3% of all available unit values. Note that this is more restrictive than in Crucini, Telmer & Zachariadis
(2005) who restrict unit values to be in a range of one fifth and five relative to the median unit value. Besides
eliminating gross measurement error in unit value levels, our restriction also has the advantage of eliminating
the most volatile unit values. Whereas around 9% of unit values vary by more than 100% from one period to
the next without restriction, only around 3% do so with our restriction on unit value levels.

Finally, VAT fraud may add additional measurement error to our unit value measures. Firms have an
incentive to overreport their intra-EU exports because, since the removal of the EU’s internal borders, intra-EU
trade statistics are collected by VAT authorities and firms receive a VAT rebate corresponding to the domestic
VAT rate times reported intra-EU exports. According to the destination principle they pay VAT on sales in
the destination country at the foreign VAT rate. However, this should not affect our results in a quantitatively

relevant way for the following two reasons. Firstly, firms that overreport the value of their exports probably do

11
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so by both overreporting prices and the quantities. It is therefore unlikely that the additional measurement error
introduced by VAT fraud is systematic, in the sense that it systematically biases unit values up- or downward.
Secondly, even if unit values for intra-Eurozone export destinations were systematically up- or downward
biased, there is no reason to believe that the fraud component changes over time. In other words, even if VAT
fraud affects the level of unit values, there is no reason to believe that it affects estimates of convergence.

There are several conceivable choices for the reference unit value used in the calculation of the relative
prices. The average unit value, the unit value in the cheapest market or the unit value in a reference market
at the firm-product level are the most obvious out of these. Under the first two choices the reference country
is allowed to vary over time which makes the relative unit value of a given destination sensitive to the sample
entry or exit of destinations. On these grounds, it is chosen to use the unit value in a reference market for
the calculation of relative unit values at the firm-product level. A natural choice for the reference market is
Belgium: It is the main French export destination in terms of number of flows and thus maximises the number
of observations on relative unit values (see Figure 1). As noted by Goldberg & Verboven (2005), this approach
has the drawback that the results on convergence are not invariant to the choice of the numeraire country.
To address this criticism we also estimate convergence equations using Germany and the UK as alternative
benchmarks. Results are presented in Section 6. The relative unit value used as the dependent variable in the
regressions reported below is thus defined as: qrpet = Prpet — Ppprt Where pypeq is the logarithm of Py and r
is the numeraire country.

A final choice in the construction of the estimation sample is to restrict the sample to OECD export desti-
nations. The reason is that, because of differences in economic structure, export destinations outside the OECD
cannot be considered as an appropriate control group for European export destinations.

The resulting estimation sample contains observations on 5,406,590 relative unit values (henceforth denoted
as relative prices) of 52,533 firms spanning 11,131 8-digit product categories in 27 destination markets® over
the period 1995-2004.

Last, the French customs data are merged with another firm-level dataset to get information about exporting
firms, used in the regressions of section 5. Namely, we use the EAE (Enquéte Annuelle d’Entreprises) dataset,

a survey conducted by the French statistical institute (INSEE) covering any firm of more than 20 employees.

*The 30 members of the OECD minus France, Belgium (the reference country) and Luxembourg which is reported separately in the
French customs data only after 1998.

12
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We use information about employment and value added to approximate the firm’s size.

3.3 Descriptive Statistics

Figure 2 shows the mean of the absolute price deviation (from Belgium) in percent for the EU15 and the rest
of the OECD. On average, prices appear to deviate less from the Belgian price within the EU15 than for other
OECD economies. While price deviations appear to have decreased for the EU, they have first increased and
then decreased for the rest of the OECD.

Figure 2 does neither account for country specific determinants of export unit values nor sectoral composi-
tion effects. With respect to the former, using data from the US Customs Service, Baldwin & Harrigan (2007)
find that export unit values increase, among others, with distance from the exporting country. If this statistical
correlation also holds in the French data, the higher mean deviations from the Belgian price for non-European
markets in Figure 2 may not be directly related to differences in the degree of market segmentation resulting
from the integration process. Instead, they may be attributable to firms setting higher prices in non-European
markets due to their higher average distance from France.

To provide statistically more rigorous evidence on whether the pattern of mean deviations in Figure 2
is attributable to distance and other observable price level determinants, sectoral composition effects, or to
differences in the degree of market segmentation between European and non-European countries, the following
strategy is adopted. The relative unit values are purged of their systematic price level components. In practice
this is implemented through a first stage regression of the relative unit values on logarithms of distance, real
GDP, real GDP/capita and a vector of sector dummies. We find that relative unit values increase with distance,
real GDP and real GDP/capita.'® The absolute value of the residual from this regression is the deviation from
the Belgian price that remains unexplained by observable systematic determinants and is therefore akin to a
measure of market segmentation. Figure A.l in the appendix shows the average of this measure of market

segmentation for EU15 countries and for the rest of the OECD. It can be seen that it is similar to Figure 2.

10The detailed results from this regression are available from the authors upon request.

13
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4 Homogeneous Firms Estimates

While the previous section has provided descriptive evidence on differences in relative prices within and outside
the EU1S5, this section deals with the issue of whether European integration has had an effect on the speed
of price convergence. To this aim, a standard price convergence equation is estimated, augmented with an
interaction between the price lag and an indicator variable for membership in the European Union (equation (4)
of Section 3).

Column (1) reports the results of regressing the first difference of the relative price on the lag of the relative
price and time-varying destination indicators. The data clearly reject a unit root. Note that standard errors
are clustered on destination markets, which allows the error terms to be correlated in an unrestricted way
across firms, products and time within the same destination market. Clustering on destination markets is more
demanding than clustering on firms since we only assume that the error term is independent across countries
instead of assuming independence across firms.!! The speed of convergence to the LOOP is high with a half
life of deviations of around 0.84 years or 10 months.'? Our estimated persistence of price deviations is at the
lower bound of existing estimates. Crucini et al. (2005) find half lives between 9 months and two years in a
dataset of retail prices. Imbs et al. (2005) report half-lives of three years in a panel of aggregate real exchange
rates. Half-lives are however strongly reduced when sectoral heterogeneity is controlled for (between 7 and 27
months).

Columns (2) and (3) test more specifically whether the speed of convergence differs between members and
non-members of the EU. To this end, the indicator variable of the EU15 is interacted with the lag of the relative
price and included in the convergence equation. The estimated coefficients on the price lag and the interaction
term in column (2) imply that the speed of convergence is less than 9 months for EU15 countries and around
15 months for the rest of OECD countries.

To carry the analysis one step further, in column (3) we additionally include an interaction between the
price lag and an indicator for the Eurozone.'!3 With this specification, we test whether the “EU effect” found
in column (2) is linked to product market integration or to monetary integration. This estimation is performed

on the 1999-2004 period, i.e. after the introduction of the Euro. The coefficient associated with the interaction

""The clustering procedure normalises residuals, which enables us to use the critical values from Levin & Lin (1992) to test for the
presence of unit roots in our data.

">The half life of a deviations is computed as ¢, ;2 = In(0.5)/In(8 + 1)

"*For Greece, which adopted the Euro in 2001, the Eurozone dummy is set to 1 from 2001 onwards and to 0 otherwise.
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between the Euro dummy and the price lag is not significant. There does not appear to be any effect of monetary
integration on the speed of price convergence in the EU, once product market integration is accounted for.
Columns (4) and (5) can be interpreted as differences-in-differences specifications: it is tested whether the
introduction of the Euro increased the difference in estimated convergence speeds between Eurozone and non-
Eurozone countries. We do neither detect an effect of the introduction of the Euro as an accounting currency in
1999 nor an effect of the actual introduction of Euro coins and notes in 2002.

The results on a missing Euro effect are somewhat surprising in the light of the pricing-to-market literature,
which has found general support for price discrimination induced by exchange rate movements (see Goldberg &
Knetter, 1997, for a survey). In this sense, the introduction of the Euro should have reduced price discrimination
and increased price convergence. However, it should be noted that exchange rate movements in the Eurozone
countries were already limited before 1999 through the European Exchange Rate Mechanism (ERM) which
fixed bilateral exchange rates within narrow bands and thereby increased arbitrage pressures. Most of the Euro
effect on price discrimination may therefore have materialised before 1999.

The absence of a Euro effect in our data may also partly be due to the small size of extensive margin
effects. Baldwin, Skudelny & Taglioni (2005) argue that the introduction of the Euro may both have increased
exports of existing exporters and the probability of new exporters to enter Eurozone markets. If predominantly
small firms that do not price discriminate across markets entered the Eurozone this should have increased the
speed of price convergence. However, we do not detect this type of extensive margin effects in unreported
differences-in-differences estimations.'*

The results in Table 1 thus show a significant impact of European product market integration on the per-
sistence of price deviations whereas European monetary integration does not seem to have increased price
convergence. In the remainder of the paper, we therefore focus on the effects of product market integration in
the EU15.

The most straightforward interpretation of the EU effect is that market integration has increased arbitrage
pressures and reduced the capacity of firms to maintain price differentials across EU members. In other words,
product market integration in the EU may have impacted on the pricing behaviour of firms at the intensive
margin. A different interpretation would attribute differences in convergence speeds between EU15 markets and

the rest of OECD markets as extensive margin effects. Thus far we have implicitly assumed that convergence

14 Available upon request.
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speeds were homogeneous across sectors and firms. The following section, in contrast, analyses to which extent
the observed EU effect can be attributed to firms adopting different pricing strategies across destination markets
or to self-selection of firms with different pricing strategies into different destination markets. In other words,
firms that price discriminate more may also be more likely to serve non-EU destination markets. In this case,
the speed of convergence for non-EU destinations would be lower and the EU effect would be attributed to

differences in the composition of firms serving EU and non-EU markets.

S Heterogeneous Firms Estimates

As shown in Section 2, large firms are more likely to price discriminate than smaller ones. Recent trade
models with heterogeneous firms (see Melitz, 2003) also show that large firms have a higher propensity to
select into markets with high fixed entry costs. If fixed entry costs for French firms are higher in non-EU
markets than in EU markets, perhaps due to product market integration, then the assumption of a homogeneous
convergence speed across firms may bias the EU effect at the intensive margin upwards: Firms that discriminate
more have a higher propensity to select into non-EU markets. To eliminate this selection bias and to obtain
unbiased estimates of the intensive margin effect, it is therefore crucial to control for heterogeneity in the price

convergence regressions. 15

5.1 Mean Group Estimator

To obtain unbiased estimates of the pure intensive margin effect, we re-estimate our convergence regressions
with the mean group (MG) estimator. Essentially, the MG procedure consists in estimating the speed of con-
vergence for each firm separately and then taking the arithmetic mean of the individual convergence speeds.
Standard errors are obtained by a bootstrapping procedure.!® The results from the MG estimator are reported
in Table 2.

To estimate separate convergence speeds for the EU15 and the rest of the OECD, we have to restrict the

SNote that self-selection in the model in Section 2 is based on the firm’s size, an observable variable. In contrast to models in which
selection is based on unobservable variables and a selection model has to be estimated (see Heckman, 1990 among others), here it is
therefore sufficient to control for the selection variable.

16 Alternatively we could have estimated a firm fixed effects model. However, estimating a dynamic panel with firm fixed effects
requires the use of GMM estimation techniques, which given our very high number of observations would be computationally too
demanding.
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sample to firms that have a sufficient number of observations in both zones. In our preferred specification,
we only keep firms with more than 50 observations in each zone over all products and years. Column (1)
reports the results of pooled OLS estimation on this restricted sample. The estimated coefficients are very close
to the ones obtained in Table 1, although the EU effect is slightly reduced because of the selection of larger
firms. Column (2) repeats the estimation on the same sample using the MG estimator. The coefficient on the
interaction between the EU15 indicator and the lag of the relative price is reduced from 0.16 to 0.09. i.e. by
40%. In other words, the intensive margin effect of product market integration in the EU does only account
for around 60% of the overall effect. The remaining effect can be attributed to a different composition of firms
serving intra-EU and extra-EU destination markets.!” Columns (3) and (4) repeat the MG estimation on more
restricted samples. It can be seen that the results are robust to increasing the number of observations required

in each market.

5.2 Sample Restrictions

Our explanation of the decreased impact of European Union in estimates that control for the cross-firm het-
erogeneity in convergence speeds relies on selection effects. If firms that have a higher propensity to price
discriminate are also more likely to enter non-EU export markets, a higher convergence speed in the EU can be
observed, that does not necessarily reflect stronger arbitrage pressures affecting firms’ pricing behaviours.

To test for selection effects, we estimate our convergence regressions on different subsamples of the data.
Results are reported in Table 3. Column (1) is the reference regression from Table 1. Columns (2) and (3)
respectively replicate the results for firms that export a given product to at least one or five destination markets
in both the EU15 and the rest of the OECD in each year. This is more restrictive than in the first column of
Table 2 since firms have to satisfy the inclusion criterion for each product and each year separately. It can
be seen that the EU effect is considerably reduced. For firms that export to at least one destination market in
both zones the estimated EU effect is reduced by around 50% and for firms that export to at least five different
destination markets in both zones by 80%. In columns (4) to (6) we restrict the sample to firms above the 90%
percentile of different measures of firm size: employment, value added and export values. We find again that

the overall EU effect is reduced by around 35% if we restrict the sample to these firms. The similar coefficients

In contrast to Imbs et al. (2005) we do not find evidence for a systematic upward bias of the 3-coefficient estimated by pooled
OLS attributable to differences in convergence speeds at the micro level. For non-EU export destinations the 3-coefficient estimated
by MG is indeed more negative than the one estimated by OLS but for non-EU export destinations it is less negative.
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in columns (4) to (6) are probably due to the high correlation among our measures of firm size. '

The results in Table 3 suggest that the magnitude of the EU effect is reduced when controlling for extensive
margin effects through estimation on relevant subsamples of the data. Moreover, the result that the estimated
EU effect is similar when we restrict the sample to firms that export both to intra- and extra-EU destinations
and when we restrict it to firms above given size thresholds, appears to support the selection channel outlined in
Section 2. Larger firms have a higher propensity to enter extra-EU markets and also a higher propensity to price

discriminate across markets. The following subsection provides more detailed evidence on this mechanism.

5.3 Dissecting the Selection Channel

The mechanism we propose to explain the reduction of the EU effect on the speed of price convergence once
extensive margin effects are taken into account is as follows. Firstly, large firms are assumed to price discrim-
inate more between export markets. Figure 3 illustrates the positive relationship between employment and the
speed of price convergence, obtained by estimating equation (3) for each firm.

This result is robust to the inclusion of sector fixed effects which implies that beside heterogeneity between
sectors, there is heterogeneity within sectors in estimated convergence speeds. In unreported results we show
that estimated sectoral convergence speeds are positively related to average firm size in the sector, suggesting
that average firm size may explain part of the cross-sectoral heterogeneity in convergence speeds observed in
studies at the sectoral level (Chen, 2004, Engel & Rogers, 2004).

The second element of our proposed mechanism relies on a higher propensity of large firms to enter non-EU
export markets. This can be verified by estimating a probit model of the choice of non-EU export markets versus
EU export markets, with different measures of firm size as dependent variables. Table A.l in the appendix
shows the results from these estimations. Figure 4 illustrates the positive relationship between the probability
to export to non-EU markets and employment graphically. These results are consistent with the theoretical
prediction that larger exporters are more likely to enter non-EU markets.

Given that the two elements of our proposed mechanism are supported by the data, we are confident that it

is indeed driving our results.

181f we restrict the sample to high productivity firms the coefficient on the interaction of the price lag with the EU indicator is similar
to the one in the full sample. A plausible explanation is that in our sample our measures of productivity are only weakly correlated with
measures of firm size.
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6 Robustness

In Sections 4 and 5 we have argued that differences in convergence speeds between EU markets and the rest
of the OECD can be attributed to product market integration and have discarded the hypothesis that it may be
attributed to monetary integration. A different hypothesis would view the EU effect as driven by geography
instead of product market or monetary integration. Baldwin & Harrigan (2007), for instance, find that the level
of export unit values increases, among others, with distance from the exporting country. Whether this level
effect influences the speed of price convergence is not clear but in a first robustness check we nevertheless
control for the effect of distance on the speed of price convergence. The results are reported in Table 4, column
(1).

From column (1) it can be seen that the coefficient on the interaction between the price lag and distance
is significant at the 1% level. The interaction between the price lag and the EU indicator remains significant
at the 1% level and its magnitude is only slightly reduced from -0.190 to -0.176 with respect to column (2) of
Table 1. We therefore conclude that it is indeed product market integration that is driving our EU effect and
not geography. In columns (2)-(5) we include lags of the dependent variable in our convergence regressions to
correct for potential autocorrelation in the residuals.!® It can be seen that the inclusion of lags of the dependent
variable reduces both the estimated speed of convergence and the estimated EU effect. However, our main result
that the estimated EU effect can be decomposed into an intensive margin and an extensive margin is unaffected:
The EU effect is still reduced by 30 to 40% if the convergence regression is estimated on the subsample of firms
that are above different size thresholds.?’

As a final robustness check we repeat our estimations choosing different reference countries for the com-
putation of relative unit values. Table 5 shows that the results are almost identical to the results in Table 3 of
Section 5.2 when Germany instead of Belgium is chosen as a reference country. In unreported results we also
repeated our estimations choosing the UK, which is not member of the Eurozone, as the reference country. We

did not detect any significant changes in results.

It is common practice to determine the number of lags using Campbell & Perron’s (1991) top-down approach: In a first step an
initial number of lags is chosen which is then progressively reduced until the t-statistic of the coefficient with the longest lag is larger
than 1.96. Given our relatively short panel we do not resort to this approach. Instead, we choose ad hoc a lag number of three to avoid
dropping more than three periods. The reported results are robust to choosing a higher lag number.

2Similar results obtain if we restrict the sample to firms that export both to EU and non-EU markets.
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7 Conclusion

In this paper we have analysed whether European integration has had an effect on market segmentation in the
EU. We resort to an identification strategy that allows us to exploit the cross-country dimension of our data. It
compares price convergence inside the European Union and in the rest of the OECD, distinguishing between
the extensive and intensive margins of adjustment. Our approach is guided by a simple theoretical model of
export pricing with heterogeneous firms. In this setting, we show that larger firms have a higher propensity to
engage in market segmenting strategies due to the larger volume of sales over which a given price increase is
distributed. At the same time, larger firms have a higher propensity to enter export markets for which the fixed
cost of entry is high because they have a higher level of operational profits. Markets with high costs of entry
are therefore predicted to have a large share of firms engaging in market segmenting strategies.

This model allows us to decompose the price impact of product market integration into two margins. At the
intensive margin, it may reduce within-firm price discrimination through an increase in the cost of segmenting
markets. At the extensive margin, product market integration may lead to a reduction in the fixed costs of
entering European export markets. This should in turn facilitate the entry of smaller exporters that do not
engage in market segmenting strategies. Both effects tend to increase observed aggregate price convergence
in the EU as compared to non-EU markets. The difference is in interpretation: Whereas the intensive margin
effect may be interpreted as the EU’s impact on firms’ pricing strategies, the extensive margin effect may be
interpreted as its impact on their export decisions.

We first estimate a standard convergence equation assuming homogeneity across firms. The results suggest
that the speed of convergence of international relative prices is by around 40% faster within the EU than outside.
To investigate whether the difference in convergence speeds is due to the intensive or the extensive margin, we
then account for heterogeneity in firms’ pricing decisions. The mean-group estimator suggests that the intensive
margin effect of product market integration only accounts for around 60% of the overall effect. This result is
confirmed in regressions in which we control for composition effects by analysing only firms that serve both
EU and non-EU markets. The EU effect on price convergence is reduced by about one third.

We propose the following mechanism to explain the reduction of the EU effect on the speed of price conver-
gence, once extensive margin effects are taken into account. Using firm-specific convergence speeds from the

mean-group estimator, we show that large firms have a higher propensity to price discriminate between export
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markets. At the same time these firms are also more likely to enter non-EU markets. This correlation between
segmentation and entry decisions may explain the extensive margin effects observed in the data. This result is
of considerable policy interest, given that nowadays most remaining barriers to market integration in the EU
are of the entry restricting type. Our results suggest that there are sizeable effects on market segmentation from
reducing these barriers.

While European integration has had an effect on price convergence through the extensive margin, our
results also suggest a large impact of European integration on the ability of firms to price discriminate between
markets. Structural reforms aimed at improving the functioning of product markets, appear to have been an
effective tool to influence firm behaviour. European monetary integration, in contrast, does not appear to have

reduced market segmentation, neither at the extensive nor at the intensive margin.
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Figure 1: Geographical distribution of French export flows

_9LLO>»OUuCZ00_mIgm
0= TZC DN LWANMm

0

<MOCOCNCZI[OS
FAXONADZMOZZ-—MZA—0—>0mMAO>0Cr

NWIAP>ZI OO,

—_Z
ON

Average deviation from Belgian price (in %)

50

40

30

20

10

T T T T
50,000 100000 150000 200000
# export flows

Figure 2: Mean deviation from Belgian price

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

|_ Restof OECD [ EU 15|

26



hal-00354190, version 1 - 19 Jan 2009

Table 1: Homogeneous firms estimates

ey (@) 3) “ ®)
Dependent variable Ist diff In price
In price lag -0.563*** 0416  -0412***  -0.495***  -0.495"**
(0.016) (0.006) (0.007) (0.033) (0.033)
In price lag x eul5 -0.190***  -0.182***
(0.007) (0.012)
In price lag x euro -0.017 -0.109***  -0.109***
(0.011) (0.034) (0.034)
In price lag * euro *post98 -0.007 -0.006
(0.006) (0.006)
In price lag * euro *post01 -0.003
(0.003)
Destination-year FE Yes Yes Yes Yes Yes
N 2,549,269 2,549,269 1,820,537 2,549,269 2,549,269
R? 0.28 0.29 0.29 0.28 0.28
Sample 1995-2004  1995-2004 1999-2004 1995-2004  1995-2004

Robust standard errors in parentheses (adjusted for clustering at destination level)

KoKk

* significant at 10%; ** significant at 5%; significant at 1%.

Table 2: Mean group estimator

(1 2 3) “
Dependent variable Ist diff In price
In price lag -0.419*** -0.471%** -0.461*** -0.455%**
(.006) (.002) (.003) (.003)
In price lag x eul5 -0.160*** -0.094** -0.089*** -0.080***
(.007) (.003) (.003) (.004)
N 1,141,258 1,141,258 787,127 588,965
R? 0.28 - - -
Estimation Method OLS MG by firm MG by firm MG by firm
Sample N per zone>50 N per zone>50 N per zone>100 N per zone>150
Destination-year FE Yes Yes Yes Yes

Robust standard errors in parentheses (adjusted for clustering at destination level)

ok ok

* significant at 10%; ** significant at 5%; significant at 1%
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Table 3: Convergence regressions on different subsamples

(D @ 3) “ &) (6)
Dependent variable Ist diff In price
In price lag -0.416™** -0.404*** -0.351** -0.420™** -0.418*** -0.394"**
(0.006) (0.005) (0.008) (0.008) (0.009) (0.007)
In price lag x eul5  -0.190*** -0.089*** -0.035*** -0.126™** -0.123*** -0.118™**
(0.007) (0.007) (0.011) (0.010) (0.010) (0.009)
Dest-year FE Yes Yes Yes Yes Yes Yes
N 2,549,269 893,195 149,474 442,867 445,858 399,822
R? 0.29 0.23 0.18 0.26 0.26 0.24
Sample Full 1 market/zone 5 markets/zone  Employment > 90%  Value Added >90%  Exports >90%

Robust standard errors in parentheses (adjusted for clustering at destination level)

* significant at 10%; ** significant at 5%;

sk ok

significant at 1%

Figure 3: Estimated speed of convergence and firms’ employment

In employment

* Estimated convergence coefficient

Fitted values

Fitted values are obtained by weighted OLS where weights are the inverse of
estimated standard errors.
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Figure 4: Probability to export to both intra- and extra-European markets vs. intra-EU only
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Table 4: Robustness checks
ey @) 3) “) 4)
Dependent variable 1st diff In price
In price lag -0.528***  -0.217***  -0.235***  -0.238*** -0.206***
(0.042) (0.005) (0.007) (0.008) (0.007)
In price lag x eul5 -0.176***  -0.109***  -0.074***  -0.066"** -0.064***
(0.009) (0.007) (0.008) (0.009) (0.008)
In price lag x distance 0.014***
(0.005)
1st lag dependent variable -0.303***  -0.265"**  -0.266"** -0.270***
(0.005) (0.007) (0.007) (0.006)
2nd lag dependent variable -0.145%>  -0.126™*  -0.126*** -0.128***
(0.003) (0.003) (0.004) (0.004)
3rd lag dependent variable -0.063***  -0.058***  -0.057"** -0.054***
(0.002) (0.002) (0.003) (0.003)
Destination-year FE Yes Yes Yes Yes Yes
N 2,549,269 732,969 153,64 154,046 138,369
R? 0.29 0.27 0.24 0.24 0.22
Sample Full Full Empl>90% VA>90% Exports>90%

Robust standard errors in parentheses (adjusted for clustering at destination level)

sk ok

* significant at 10%; ** significant at 5%;

significant at 1%
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Table 5: Germany as a reference country

M ) 3 C)) (%) (6)
Dependent variable 1st diff In price
In price lag -0.425"** -0.406™** -0.346"** -0.427*** -0.429*** -0.416***
(0.004) (0.004) (0.009) (0.007) (0.007) (0.007)
In price lag x eul5 -0.176™** -0.078™** -0.009 -0.120"** -0.114*** -0.095"**
(0.006) (0.006) (0.009) (0.012) (0.012) (0.011)
Destination-year FE Yes Yes Yes Yes Yes Yes
Observations 2,455,440 927,799 150,565 459,156 466,764 344,142
R? 0.29 0.23 0.17 0.26 0.26 0.24
Sample Full 1 market/zone 5 markets/zone  Employment > 90%  Value Added > 90%  Exports > 90%

Robust standard errors in parentheses (adjusted for clustering at destination level)
* significant at 10%; ** significant at 5%; *** significant at 1%

Figure A.1: Mean deviation from Belgian price after controlling for observable determinants
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Table A.1: Probit for non-EU exports

ey 2) 3)
Dependent variable Export to non-EU: yes/no
In employment 0.336***

(.009)
In value added 0.1947*
(.005)
In exports 0.101***
(.003)

N 80,577 80,091 226,187

Robust standard errors in parentheses (adjusted for clustering at firm level)

*okk

* significant at 10%; ** significant at 5%; significant at 1%
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