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International price discrimination in the
European car market

Frank Verboven*

Why are car prices so different across European countries? I construct and estimate
an oligopoly model to analyze whether international price discrimination can explain
the puzzle. Three sources of international price discrimination are considered: price
elasticities, import quota constraints, and collusion. The data reveal that international
price discrimination accounts for an important part of the observed price differences.
Low price elasticities (or domestic market power) are present in France, Germany, the
United Kingdom, and especially Italy. Binding import quota constraints on Japanese
cars exist in France and Italy. The possibility of collusion cannot be rejected in Ger-
many and the United Kingdom.

1. Introduction

®  Large differences in car prices across countries have been a persistent phenomenon
in Europe. A series of studies by the European Bureau of Consumers Unions, BEUC
(1981, 1986, 1989, 1992), shows that pretax prices for identical car models may vary
by over 90% across countries. Mertens and Ginsburgh (1985) construct a quality-ad-
justed price index for the whole industry and find that the general pretax price level
in Belgium, France, Germany, Italy, and the United Kingdom varies by up to 30%.
Although the price differences have somewhat diminished during the past decade (Gins-
burgh and Vanhamme, 1989; Mertens, 1990), they remain quite large, and they are not
likely to disappear in the near future. Flam (1992) reports that current pretax price
differences of 90% for identical car models are still no exception. The question arises
why profit-maximizing firms find such large price differences desirable. Do car pro-
ducers face different costs of operating in the various markets? Or, alternatively, do
firms charge different markups in different countries and engage in international price
discrimination?

To address these questions, I construct and estimate an oligopoly model that cap-
tures the essential determinants of pricing behavior in the European car market. I con-
sider multiproduct price-setting firms, selling differentiated products in geographically

* CENTER for Economic Research, Tilburg University and K.U. Leuven.

An earlier version of this article was part of my Ph.D. dissertation at the University of Toronto. I am
grateful to Mel Fuss, Nancy Gallini, Yehuda Kotowitz, and Angelo Melino from the University of Toronto,
to Steve Berry, Victor Ginsburgh, Penny Goldberg, Shane Greenstein, Arie Kapteyn, and Jim Levinsohn,
and to participants at various seminars. Further thanks go to FEBIAC (Brussels) and CCFA (Paris) for
allowing access to their libraries, and to Patrick Van Cayseele and the Centrum voor Economische Studién
at the K.U. Leuven for providing research facilities during the summer of 1993. The current version benefited
substantially from the careful and detailed comments of an Editor and two referees.

240 Copyright © 1996, RAND



VERBOVEN / 241

segmented markets with import quota constraints. The resulting equilibrium pricing
equations reveal that the price of each car model in each market equals its marginal
cost plus a markup over marginal cost. Price differences across countries may follow
either from cost differences or from differences in markups. Markups depend on three
factors: the price elasticities implied by the demand model of product differentiation,
the possible presence of an import quota against the selling firm, and the possible
presence of collusive behavior. These three determinants of markups are at the same
time, then, three possible sources for international price discrimination.

I have estimated the model with product-level data using an econometrically trac-
table method recently proposed by Berry (1994). Several modifications of Berry’s meth-
od were required to take into account the specific characteristics of the European car
market.! The data include the prices, sales, and physical characteristics of (almost) all
car models sold in 1990 in five European countries: Belgium, France, Germany, Italy,
and the United Kingdom. The data reveal that international price discrimination ac-
counts for an important part of the observed price differences in the European car
market. First of all, the estimated price elasticities imply that there are substantial cross-
country differences in domestic market power. The domestic firms in France, Germany,
the United Kingdom, and especially in Italy tend to face much lower price elasticities
than the foreign firms. Furthermore, the import quota constraints on Japanese cars are
binding in France and Italy. Finally, the possibility of collusion in Germany and the
United Kingdom cannot be rejected.

Although the presence of large pretax price differences across countries in the
European car market has become well documented, there have been virtually no formal
attempts to systematically explain these differences. In their conclusion, Mertens and
Ginsburgh (1985) and Flam and Nordstrom (1994) informally conjecture that differ-
ences in domestic market power are important, based on their observation of significant
cross-country differences in concentration. In reduced-form models, de Melo and Mes-
serlin (1988), Gual (1993), and Flam and Nordstrom (1994) find that import quota
constraints influence price differences.? Kirman and Schueller (1990) emphasize the
role of cost differences in explaining the observed price differences. All these potential
explanations are here systematically incorporated in a structural oligopoly model of
pricing behavior. The estimated structural parameters make it possible to quantify the
importance of international price discrimination through the computation of the implied
markups.

In Section 2 I analyze the presence of car price differences across countries in
1990, and discuss some essential structural characteristics that may influence pricing
in the European car market. Section 3 develops the formal oligopoly model to be taken
to the data. Section 4 discusses the econometric methods and the data. Section 5 pro-
vides and interprets the empirical results. Conclusions and suggested extensions follow
in Section 6.

2. A first look at the European car market

B In 1990, the total number of new car registrations in the twelve countries of the
European Community (now European Union) was approximately 12.1 million, com-
pared to 9.2 million in the United States and 5.1 million in Japan. The number of car

! Berry (1994) considered single-product firms in a simpler model of product differentiation without
import quota constraints. Potentially more realistic, but computationally burdensome, models of product
differentiation have been developed by Feenstra and Levinsohn (1995) and Berry, Levinsohn, and Pakes
(1995).

2 Gual (1993) and Flam and Nordstrom (1994) also show the importance of tariffs to explain price
differences. In the present article, I consider only countries in which tariffs are absent.
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registrations in the five countries studied in this article, Belgium, France, Germany,
Italy, and the United Kingdom, was 10.2 million, covering about 84% of all new car
registrations in the EC.

O Price differences across national markets. The presence of car price differences
across the various countries in the EC has become well documented since the early
1980s. One of the first studies was done by BEUC (1981), the European Bureau of
Consumers Unions. BEUC showed that prices of identical car models may vary by
over 90% across countries. These findings were confirmed in subsequent studies: BEUC
(1986, 1989, 1992), Monopolies and Mergers Commission (1992), and Commission of
the European Communities (1992). For each car model available in the five studied
European countries, Figure 1 plots the average pretax price over the five countries (in
ECUs) against the maximum percentage price difference and the standard deviation of
the price differences. This plot illustrates the presence of large price differences for
identical models across countries in 1990. To analyze whether there are also systematic
price differences across markets, a ‘““hedonic’ price index may be constructed. This is
a price index that adjusts for “‘quality” differences as measured by the observed phys-
ical characteristics. Griliches (1971), for example, constructed such an index to study
quality-adjusted price changes over time in the American car market. More related to
the present study, Mertens and Ginsburgh (1985), Ginsburgh and Vanhamme (1989)
and Mertens (1990) have constructed hedonic price indices to compare the quality-
adjusted car price level across several European countries.

To construct a hedonic price index, assume that the price of a car j in market m,
Djm» 18 a function of its observed physical characteristics, a vector w;,. Conforming to
previous studies, assume the following functional form:

pjm/(l + tm) = exp(ij’Y + W, + wjm)’ (1)

where w;, is an econometric error term. The term w,, is a fixed effect capturing the
market-specific part of car prices that cannot be attributed to the observed physical
characteristics, w,,. Equation (1) is estimated as a simple ordinary least-squares re-
gression. The price p,,/(1 + t,) of car j in market m is the consumer list price before

FIGURE 1
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taxes, converted into ECUs. The vector of physical characteristics, w,,, consists of the
technical characteristics horsepower, weight, width and height, and a set of country-of-
origin dummy variables identifying French, German, Italian, U.K., U.S., and Japanese
cars from ‘“‘other” (mainly East European) cars. The variables are discussed in more
detail in the data section below.

The market-specific fixed effects, the w,, are estimated using dummy variables
with Belgium as the reference country. The w,, are then used to construct the hedonic
price index, where the index number for market m, p,, is given by the formula,
P..» = exp(w,,). The obtained hedonic price index is presented in Table 1. It shows that
pretax prices in 1990 for cars with identical physical characteristics differ systematically
across countries. They are significantly higher in Germany, and especially so in Italy
and the United Kingdom, than in Belgium and France. This ranking is roughly con-
sistent with the previous hedonic studies mentioned above. Note that the ranking does
not seriously change if dealer discounts are taken into account. Including maximum
discounts, as given in Table 1, reduces the estimate of the fixed effect for the United
Kingdom by 4%, and increases the fixed effects of the other countries by 1% to 3%,
relative to Belgium. The robustness with respect to discounts is consistent with the
studies by BEUC, the Monopolies and Mergers Commission, and the EC Commission.

O Geographical market segmentation. The observed cross-country price differ-
ences may follow either from systematic differences in the marginal cost of operating
in the various markets or from systematic differences in markups, i.e., international
price discrimination. A necessary condition for the presence of international price dis-
crimination is the presence of arbitrage costs leading to geographical market segmen-
tation. In the absence of arbitrage costs, consumers would exploit all cross-country
differences in markups and buy cars in one country to resell them in another. Several
factors do, in fact, contribute to substantial arbitrage costs associated with cross-border
trade, leading to geographical market segmentation.

The distribution of cars in the EC falls under Regulation 123/85, which is a block
exemption from Article 85(1) of the Treaty of Rome. This regulation was in force from
1985 to 1995 and has recently been extended for another ten years. It authorizes a
selective and exclusive distribution system for new cars sold within the EC. This system
aims to restrict sales of new cars in the EC to dealers chosen by the manufacturers.
As a result, it becomes very difficult for independent wholesalers to buy cars in bulk
in one country and resell them in another.> Although Regulation 123/85 only authorizes
the selective and exclusive distribution of cars on the condition that there are no “‘ex-
cessive” price differences across the markets,* this condition has never been enforced
in practice. Furthermore, while final consumers in principle have the freedom to pur-
chase their own cars abroad, they encounter considerable legal, administrative, and
other obstacles in cross-border purchases. One such obstacle is the requirement of
national approval of the imported model. Differences in national standards for safety
and environmental reasons often make costly modifications or certification fees nec-
essary.> Another obstacle, for the United Kingdom, is the need for right-hand-drive
cars. A detailed discussion of various other (administrative) consumer obstacles is pro-
vided by BEUC (1992). This discussion then indicates that there are indeed various
cross-border arbitrage costs, leading to geographical market segmentation.

3 Since the release of a Communication by the EC Commission in 1991, independent wholesalers can
engage in cross-border purchases. However, they remain subject to quantitative and other restrictions. See
BEUC (1992) for details.

4 For unspecified reasons, an original specification that price differences should not be more than 12%
was later removed. See BEUC (1992) or Davidson et al. (1989).

5 Since 1993, the European Commission has agreed upon a uniform set of technical requirements.



