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Abstract

This paper is concerned with the determinants of car prices in four European
countries: Belgium, France, Germany and the United Kingdom, over the period 1970
—1985. The main focus of the study lies in explaining the levels of, and changes in,
the large price differentials observed across the several countries, and in exploring
the impact of the trade restrictions imposed on Japanese car exports to Europe over
the period in question. The main finding is that these two sources of price
differentials play a substantive role in explaining observed differentials. The second
major theme relates to the effects of the increase of Japanese import penetration
and the resulting trade restrictions.
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I. INTRODUCTION

The paper is concerned with the determinants of car prices in
four European countries , Belgium, France, Germany and the
United Kingdom over the period 1970-1985. The main focus of the
study lies in explaining the levels of, and the changes in, the
large price differentials observed across the several countries,
and in exploring the impact of the trade restrictions imposed on

Japanese car exports to Europe over the period in guestion.

A simple oligopoly model is developed, and estimated, in order
to unravel the several factors which can lead to the appearance
of price differentials across countries. Two polar cases are
distinguished. Firstly, even if we assume that purchasing power
parity (PPP) holds exactly at all times, price differentials
will appear, which reflect differences in price-cost elasti-
cities, in the timing and magnitude of Japanese import penetra-
tion and in associated trade restrictions, and in the related
speeds of adjustment. On the other hand, if PPP does not hold
(precisely), a further contribution to the appearance of price
differentials arises as prices adjust only partially and/or
slowly to the cost changes arising from real exchange rate
fluctuations.

The main finding of the present paper is that these two sources
of price differentials play a substantive role in explaining
observed differentials. During the seventies, the real exchange
rate effect tended to make cars progressively more expensive in
Belgium than France, Germany or the United Kingdom, but a rever-
sal of this trend occurred at the end of the seventies. The
remaining factors tended to work in the opposite direction,
however, from the beginning of the seventies onwards. Over the
first period, the two sources of differentials identified above
work broadly in opposite directions, and the overall effect is
one of relatively narrow differentials. Over the second period,
they work broadly in the same direction, leading to a widening
of price differentials. The second major theme of the study
relates to the effects of the increase of Japanese import pen-
etration and the resulting trade restrictions. The impact of



trade restrictions is found to be two foldl. Firstly, they led
to a rise in Japanese car prices across European markets. Sec-
ondly, they led to a shift in market share in favour of German
producers in Belgium, France and the United Kingdom.

The paper is organised as follows. Section II introduces the
simple microeconomic framework leading to an econometric model
which can be estimated. The impact of Japanese import penetra-
tion and trade restrictions is discussed in section III. The
basic model is estimated in section IV, while section V presents
a decomposition of the contributory factors underlying price
differentials. Section VI describes the pattern of market
shares in the European car market over the period 1970-1985,
while in section VII we summarize our results and draw our con-
clusions.

II. THE BASIC MODEL

Consider a set of N firms selling differentiated products in M
different markets corresponding, say, to different countries.
Suppose now that firm i, i=1,...N is located in country i and
assume M > N. 1In particular we imagine that the first N mar-
kets/countries have exactly one domestic manufacturer while the
remaining M-N countries have no domestic producers, and imports
all their consumption of the products in gquestion from the N
firms. we presuppose therefore a distinction between those
countries with a significant domestic motor industry (e.g.
France, Germany, Italy, Japan or the United Kingdom) and those

1a third effect, quality upgrading by Japanese producers, is
investigated in my Ph.D. dissertation (Mertens [19881]).



countries which do not have a domestic producer. The latter are
in practice usually more open to foreign competition (e.g. Bel-
gium, Denmark, the Netherlands)2,

Let now P/(t)denote the nominal price3 charged by firm i,

i=1,...,N in country j, j=1,...,M at time t. Let //({)denote the
nominal price of a Hicksian composite commodity representing
‘all other goods’ sold in country j at time t. Both are assumed
to be expressed in local currency.

Suppose that the demand function for the product sold by firm i
in country j has the following form:

(2.1) q/(t)=F(p1(),.... pL())
where

; =i¥(f),= -
p‘(t)__[}(t),l l,.-..N,} l,...,M

The demand function (2.1) is taken to differ across countries
for any given manufacturer.

The quantity sold at time t is taken to depend only on current
prices; income effects are ignored. We assume that arbitrage is
impossible: consumers in country j are unable to purchase the
good in country j’. The motivation for this assumption, in the
context of the European car market, is provided in appendix 1.

2 We ignore here, for the sake of simplicity, the fact that some
manufacturers assemble cars in different countries. Belgium is
a particularly good example of such a situation. There is no
Belgian car maker (apart from some marginal and highly specia-~
lised firms) but some large car manufacturers such as Ford, GM,
Renault, VW, Volvo and until recently, Austin-Rover, assemble
cars in Belgium, mainly for export rather than local consump-
tion.

3 We adopt the following conventions. A superscript denotes a
market/country and a subscript a specific firm. Moreover, capi-
tal letters correspond to nominal variables, lower cases to real
variables and Greek letters to parameters.



Each firm is assumed to have a constant marginal cost ci(t)

‘ Cit) ; ,
(2.2) c‘(t)=}—‘asEMCt(t),!=l,...,N
where Ci{(t) is the nominal unit production cost of firm i,
expressed in the currency of its home country.

Let now £//(t)denote the exchange rate between the currencies of

country j and i, expressed as the number of units of currency j
per unit of currency i.

Total profits of firm i across the M markets are then given by
u

(2.3) M= ) [E”(1).P{(1)-Ci(D].ql(t)
11

where F"(1)is equal to 1 by definition.

If we rearrange equation (2.3) we get:

() &
(2.4a) ﬂ;(t)'FL—)= (OEV:HORHOINHO)
) =
where
t) - EU I_}(__t)
(2.4b) (1) E (r).ﬁ(t)
and

(2.4c) ci()=e’'().ci(t)

Consider now the case of a Nash equilibrium in prices i.e. sup-
pose each firm i, i=1,...,N, selects at time t a price vector
(Pi(t),.... p¥(1))which maximises the profit function (2.4a) given
the prices selected by its competitors. The assumption of inde-
pendence of demand functions across countries and of constant
marginal cost imply that this is equivalent to saying that firm
i maximises profits in each market j, j=i1,...,M given

pl) » k#i This allows us to investigate equilibrium prices
in each market separately.

If purchasing power parity between currency i and currency j is
imposed, e'/(t)is constant over time. If, on the other hand,

exchange rates do not adjust perfectly to differences in infla-
tion rates across countries then e'(t)will fluctuate over time.



Consider first a market/country j which has no domestic manufac-
turer and suppose the demand function of firm i is given by

(2.5a) glty=al-p {p')-p )} - v P (1)

where
N

(2.5b) BJ(I)=$Zpi(t) , al/>0 ; 0<y’<p’ , i=1,..N.
k=1

Equation (2.5a) is a special case of (2.1) and is used to derive
the econometric specification estimated in section III.

The first order conditions for profit maximization take the
form:

(2.6) Al.p{(t)=al+(B'-v’).p'(1)+ B’ .c/(t) i=1,..,N

where
1 |
Al=2.p~-— (B'-y)>0 , B/=p'-—.(B'-y)>0
3 N(B Y') B N(B Y

Solving for the vector of equilibrium prices (p}/(0)..... pi)) we

obtain :
. al Bl-y/—, B/ -, B/
/ = + + (B —y!y—— —c! [ =
(2.7) b, (t)—R—), NI (B V)A}r}c (t)+A)c,(t) , i=1,..,N
where
a‘!-l” O'.} Ej(t).licj(t) I*J-BJ+ )'__l B!_ J")
NE % N L C ) Y N( Y

It can be seen from (2.7) that the price charged in country j by
firm i is a linear function of its own unit production cost as
well as of the average unit production cost of all its competi-
tors. Moreover, it is easy to show that

0< 2P B’ ;2P cl(t)

feyhy-——«<1 and 0< — () <1
(B'+v") LY rS p."()

2.8
(2-8) aci(t) All!




i.e. in equilibrium, cost changes are not in general passed
through fully into price changes4.

Consider now the case of a country j which has one domestic pro-
ducer and suppose that the demand faced by the domestic firm is
given by

(2.9)  qi(=al-Bipi(O)+vyipi(ty ., 0syl<p!

where pi(t) is the price charged by the domestic firm and

LS . s {1 N\

1y m
pi(t) N-1%

Thus, we assume that demand for the domestic product depends on
domestic price and the average price of imported substitute
products (I denotes the set of importers).

Similarly, demand for the (imported) product i is ( by extending
(2.5a) to allow for a difference between the impact of price
changes by the domestic rival, and by foreign rivals):

(2.10)  qi()=o/-Bi{pi()-P (}-YiP'(1) . O<y[<B] . el

where

(W=’ pi)+(1-w)pi(t) ., 0Sw’'<]

The (Nash) equilibrium price charged by the domestic firm is a
linear function of the unit domestic production cost and of the
average unit production cost of imported substitutes. The equi-
librium price charged by any importer is a linear function of
its own unit production cost, of the unit production cost of the
domestic firm and of the average unit production cost of
imported substitutes.

4 A number of alternative oligopoly models have been explored in
the literature (notably the kinked-demand-curve solution). 1In
particular, Cowling and Sugden [1984] claim that in an oligopol-
istic market, cost changes will not automatically be translated
into proportionate changes in price levels. They argue that an
oligopolist’s decision to cut price (or not), for instance, will
be influenced by (i) its temporary increase in profits before
the period when rivals respond and (ii) its conjectures about
rivals’ perception and response to the price change.



III. Japanese import penetration, trade restrictions, and price
differentials

One of the most important changes which occurred in the European
motor industry during the seventies was a rapid growth in the
level of Japanese imports {figure I). The scale and timing of
this change varied widely across different countries. In par-
ticular, Japanese producers share grew more rapidly in those
markets, such as the Belgian market, which did not have a
dominant domestic manufacturer. The Belgian market was also
unusual in that Belgium was singled out in the early seventies
by Japanese manufacturers, and especially by Toyota, as a ’test
market’, in building up a European presence. It is therefore
plausible that the objective of Japanese manufacturers in Bel-
gium in the early seventies was not just to maximise short term
profits but also to build up market share per se®,

Figure I
JAPANESE MARKET SHARE
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5 If Japanese manufacturers deviate from short run profit
maximisation in an attempt to build up market share , the result
would be a fall in all prices, with Japanese prices falling more
than European car prices. Moreover, the elasticity of Japanese
car prices to their own unit production cost would be smaller
than in the case of standard profit maximisation. This question
can be discussed formally in a simple way by assuming, for
instance, that the pay-off function of Japanese firms is a
weighted sum of profits, as defined previocusly, and a quadratic
cost associated with deviation from a sales target.



Most European countries responded over the past decade to the
rapid increase of Japanese imports by introducing various
unofficjal import restrictions, and by negociating veoluntary
export restraints.

The British and Japanese motor manufacturers were the first to
conclude an agreement in 1975. It stipulated that "both sides
should exchange views on a reqular basis concerning the revi-
talisation of the British automobile industry" (OECD [1987]
p-43). 1In 1977, however, an agreement froze the Japanese market
share in Britain at 11 % (The Future of the Automobile (1984]
p-44}).

France was the second country to negociate restrictions with the
Japanese car makers. Japanese automobile imports are limited to
3 % of the French market since 1977. They are monitored on a
monthly basis since 1981.

The Japanese agreed to reduce their imports by 7 $ in Belgium
between 1980 and 1981. Germany was promised that Japanese manu-
facturers would limit the rate of growth of their market share
(The Future of the Automobile [1984] p.44).

The effect of such restrictions within the present model may be
developped as follows. To fix ideas, consider a country j with-
out domestic manufacturer where a single Japanese firm denoted J
competes with N-1 European firms. The Japanese producer is

allowed to sell a quantity §/(t)and adjusts its price to stay on

its demand curve given the prices charged by its European
rivals®.

It can then be shown that

-, — 11, :
(2.11a) p i»(t)-p;’(t)=E§(l3 R RICHOR ),

6 The impact of trade restrictions on Japanese imports has been
subject to many theoretical and empirical studies, especially in
the context of the U.S. market (see for example Lambson and
Richardson [1987] for a recent Theoretic analysis, Feenstra
[1984],[1985] for an empirical analysis of the U.S market and
the references cited in these papers). In this paper, we
restrict our attention to the impact of these restrictions on
car prices.



. 1 .
(2.11b)  p’j(1)- P;’(1)=E—}(I3’+ v)(q,/(t)-45(1))

where p’i(t)is the average equilibrium price charged by European

firms and p’;(t)the price charged by the Japanese producer when
subject to trade restrictions, py(t) p)(t)and g5/'(t)are the
corresponding equilibrium prices and quantities under free trade
and A’ is a positive constant.

The impact on Japanese car prices will depend on the magnitude
of the quota and the degree of substitutability between Japanese
and European cars. Prices of European cars will also increase
as a result of trade restrictions, but by less than those of
Japanese producers so that a change in relative prices should be
observed. Also note that if many firms are competing in the
European market, the impact on European car prices will be
correspondingly small.

We now turn to the question of how price differentials emerge,
and how they vary over time7.

The price differential for the product sold by firm i in two
countries a and b is given by :

7 In reviewing the determinants of differentials here, we ignore
a number of effects which have been discussed in the literature.

The successive mergers of Citroén, Peugeot (1974) and Talbot
(1978) influenced European car markets in a very different way,
leading, inter alia, to a change in market share leadership in
the French market. 1In other countries, where French manufac-—
turers have a relatively small market share, the impact of these
mergers on market structure was insignificant.

The impact of tax differentials across EEC countries on vari-
ations in net-of-tax car prices was investigated by Murfin
(1985] and Gual [1988]}. Murfin concludes that , at least in the
case of the four countries studied in this paper, they explain
only a small proportion of the differences in price levels
across countries while Gual reports some impact on price differ-
entials. In both cases, the effect seems to be small once Den-
mark, a country with very high tax rates, is excluded from the
analysis,

Finally, matters are further complicated by the existence of
price controls in Belgium and France.



bla r( ) P:( ) 00"
(2.12) D, ()= pa (t) (!) °(l) () , a,be{l,...M}

(country a is used as the reference in constructing this index).

In order to illustrate in a simple way the mechanisms at work,
two polar cases can be distinguished.

Suppose first that purchasing power parity (PPP} holds at each
point in time (i.e. e®(i¢)is constant for all t).

The discussion of the previous paragraphs leads to to the con-
clusion that the price charged by manufacturer i in country j is
a function of the production costs of all firms competing in
that market and of the timing and magnitude of the trade,
restrictions imposed on Japanese imports. Moreover the para-
meters of the equilibrium price equations depend on the para-
meters of the underlying demand functions and on the objective
function of the various firms.

It now follows immediately that a price differential will appear
at time t if the demand functions facing the firms and/or the
objective functions vary between country a and b or if there are
differences in the timing and/or the magnitude of the the trade
restrictions across the two countries.

Notice, in particular, that the fact that firms adjust only par-
tially, or even not at all, to changes in their own unit produc-
tion cost does not in itself lead to the emergence of price
differentials. What matters, is whether the elasticity of price
to own cost is different across countries.

Consider now the second polar case. Assume that exchange rates
depart from PPP but that the price equation of firm i is ident-
ical in both countries. Suppose further that there are no trade
restrictions in the two countries. A price differential will
now emerge as soon as firm i does not fully adjust price to
changes in its own unit cost i.e. as soon as the price elastic-
ity to unit production cost is less than unity a property of the
model introduced in this section as well as of the alternative
models discussed above.



The econometric model estimated in the next section is used to
unravel the respective impact on the observed price differen-
tials of real exchange rate fluctuations, trade restrictions,
and of all other factors respectively.

IV. Estimation of the basic model

The empirical analysis is based on a large data set covering
sixteen years (1970-1985) and four European markets, Belgium,
France, Germany and the United Kingdom. The details of the data
set are given in appendix 2. For each year, data on registra-
tions by model, price and characteristics of cars sold in each
of these markets have been collected. A total of 6,967
observations is available, which corresponds, on average, to
slightly more than one hundred observations for each market and
each year.

In each market, we consider six groups of manufacturers identi-
fied by the following countries of origin : France, Germany,
-Italy, Japan, the United Kingdom, and a residual group including
those manufacturers who lie outside our present scope.

Two points should be stressed :

1. Most car manufacturers produce components and/or assemble
vehicles in several countries. Hence, no perfect association
between a manufacturer and a country is possible. It is how-~
ever rather natural to classify Fiat as an Italian company
and VW-Audi as a German producer.

2. The case of Ford and GM (Opel-Vauxhall) is even more complex.
In the present paper, Ford and GM (Opel) are classified as
German in Belgium, France and Germany, although both have
assembly plants in Belgium (in Genk and Antwerpen respect-
ively). 1In the United Kingdom, Ford and GM (Vauxhall) are

included in the group of British manufacturers.

As the quality of the cars produced by these manufacturers has
changed over time and varies across markets and manufacturers,

hedonic reqressions (Griliches [1971]) are used to construct



price series adjusted for changes in quality. The word quality
will, in the present context, refer to the vector of technical
characteristics associated with each vehicle ; engine capacity,
power, body style, and so on.

We compute first the price differentials existing across the
four countries over the period 1970-1985 using the Belgian
market as a reference. The following model {(c¢f. Mertens and
Ginsburgh {1985]) is estimated for each year between 1970 and
1985 by pooling all observations on car prices across the four
markets :

(3.1)  Inpl(t)= ) 08,xL()+ ) erdi"(t)+e!(t)
k=1 m=1

where p/(t)is the (list) price of car i at time t, t=1,...T, in
market j, j=1,...M (expressed in a common currency), d{™(l)is
equal to one if j=m and zero otherwise, and (x{,(t).....xL(1))is a

vector of technical characteristics associated with car i, and
€/(t) is an error term.

The following variables are used in this paper : engine capac-
ity (in cc), power/weight (in Kw DIN/Kg), total length (in cm),
DISC, a dummy variable egual to one if the car has both front
and rear disc brakes and zero otherwise, DIESEL, a dummy vari-
able equal to one if the vehicle has a diesel engine and zero
otherwise, and BODY, a dummy variable equal to one if the car is
neither a saloon nor an hatchback.

The price differential at time t between country m and Belgium
(BE) is then given by :

(3.2)  D™¥(ty=exp{oT- ") .

Table I presents the estimated price differentials using net-of-
tax prices based on equation (3.1).

It can be seen that price differentials seem to be the rule,
rather than the exception, in this industry since, for each
year, at least one country displays a significant price

differential with respect to Belgium. Moreover, cars become



All cars together, prices excluding taxes
reference : Belgium

N.B.: * significant at a 5% level
*#* gignificant at a 1% level

Year Price differential between Belgium
and ...
France Germany United
Kingdom

1970 Q1 &*x 100 97
1871 98 112%% 106%*
1972 100 109%+* 107 **
1973 99 11G9** 94 %k
1574 93%% lle** 100
1975 109*x* 114*%%* 103
1976 102 112%* 98
1977 98 112%* 105*
1978 102 111%* 107%*%
1979 105=* 112%% 123%%
1980 112%% 112%% 135%%
1981 113 %+ 111 ** 140**
1982 110%*%* 120%+* 148%%
1983 113%%* 120%* 142%*
1984 111%% 116%** 134%*
1985 114*%%* 114** 137%*

progressively cheaper in Belgium than in the three other
countries at the end of the seventies. A peak is reached in
1982-1983 and a decline observed in 1984 and 1985.

We now turn our attention to the construction of disaggregate
hedonic price series for the various groups of producers intro-
duced at the beginning of this section8.

The disaggregate price series are based on the following spec-
ification :

K 4
(3.3)  Inp/(t)=) Olxi(t)+ ) MA(O+El() , j=1,..M
k= g=1

8 An analysis of covariance reveals that the price levels, hold-
ing the characteristics of the cars constant, vary significantly
across these groups in each market. Moreover, relative prices
change significantly over time except in Germany (see my Ph. D.
dissertation for further details). These results imply, in
turn, that the construction of disaggregate series makes sense.



where al.u): g=1,...,G is a dummy variable equal to one if car i
is manufactured by a firm included in group g and zero other-
wise, E/(1)is an error term, and all other variables have the
same meaning as in equation (3.1).

Since an analysis of covariance shows that hedonic coefficients
(i.e. the coefficients associated with the various technical
characteristics) are usually not stable over time, they are
allowed to vary both over time and across markets. They are
assumed however to be the same across the various groups of pro-
ducers at time t in market j. Price series can then be con-
structed for a vehicle with a given vector of characteristics by
estimating the price of that vehicle for each year and each
group of producers in each market. These price series have been
constructed using list prices excluding taxes and expressed in
each market in the local currency at 1970 price level.

Labour cost, which accounts for about 35% of the total cost of a
vehicle, is wused as a proxy for marginal cost. Series of unit
labour cost have been constructed as follows :

gy 20w )
(3.4) ulc!() 0

where

ulc{(t) is the unit hourly labour cost, adjusted for changes in

productivity, in market j for the ith group of car makers (ex-

pressed at 1970 price level and in the currency of market ij):

e/!(t)is the real exchange rate between the two currencies, w(t)

represents average hourly earnings for preoduction workers in the
motor industry of country i (at 1970 price level and in the
currency of market i) and /,(¢{)is an index of labour productiv-
ity in the automobile industry?®.

9 The definition of the motor industry includes both car makers
and equipment manufacturers (NACE 35 or SIC 371). Production
figures include both passengers and commercial vehicles. A
‘normal’ level of labour productivity based on the estimated
trend over time was constructed to take into account short term .
variations over the business cycle. Finally, the Japanese
industry in 1970 was chosen as the base of the labour productiv-
ity index.



The impact of trade restrictions on Japanese and non-Japanese
car prices is captured by a dummy variable equal to one when
Japanese car makers are subject to trade restrictions and zero
otherwise. We distinguish on the one hand the year when trade
restrictions are introduced, officially or not, and, on the
other hand, the year when the constraint becomes actually bind-
ing.

We also constructed several proxies to capture the impact of
Japanese penetration in Belgium. Traditional concentration
indexes do not capture this phenomenon however since they tend
to reflect both the impact of Japanese penetration and the suc-
cessive mergers of Citroén, Peugeot and Talbot. The Japanese
market share itself could be used, of course, but leads to an
obvious problem of simultaneity. Several other variables have
therefore been constructed, such as the share of the first four
leading brands or the variance of market share by brand. All
these variables are highly correlated and capture the substan-
tial change in the Belgian market that took place during the
first half of the seventies.

Consider now a market j, je{l...,M} with a domestic automobile

industry. The basic econometric specification is the following:
(3.5a)  pu(t)=upa+uiulch(t)+pi(t)ule)(t)+plver’ 1)+ el(t)
: ",
(3:50)  pi(t)=ng+niulei()+plule! (1) +plulc)()
+pgver (D{1-d/ ()} +plver’(1)dl(t)+ el(t)

where p{(t)is the (hedonic) price charged by firm i in market j

at time t (prices are in local currency at 1970 price level),
alc{(t). alcj(t). ulc!,(t),are, respectively, the unit labour cost
of firm i, the average unit labour cost of all importers and the
average unit labour cost of all firms but i, ver’(¢)is a dummy

variable equal to one if Japanese car manufacturers are subject



to trade restrictions in market j at time t and zero otherwise,
and d/(t)is a dummy variable equal to one for Japanese manufac-
turers and zero otherwise.

Ashworth et Al. [1982] suggest that car makers may adjust prices
only slowly to excgenous shocks. They argue that producers may
impute substantial costs to short run fluctuations in market
share because, for example, selling cars implies heavy fixed
costs in terms of providing a distribution and spares network,
etc.

This idea is incorporated by introducing the following simple
dynamic adjustment model :

(3.6) plM)-plt-D=w/{p/'()-pi(t-1)}, O<w/<1 , i=1,..,N

where p{(t)is the observed price level and p,’(t)the desired

price level at time t, which is assumed to have the same func-
tional form as the static model given in equations (3.5a) and
(3.5b).

The basic model is sligthly different in the case of Belgium, a
market without domestic manufacturers. The static econometric
model is given by :

(3.7) pi(t)=vi+viulc!(t)+viule! ()+ vi(ver (O){1-d!())
+viver (1)d!(t)+ vicomp’(t)+ €!(1)

where comp’/(t)is a measure of Japanese competition in market j

at time t and all other variables have the same meaning as
above.

Equations (3.5a) and (3.5b) (or (3.7)) have been estimated as a
set of multivariate regressions with a correction for first
order autocorrelation. The dynamic version, on the other hand,
was estimated as a set of non-linear multivariate regressions.
These static and dynamic models were used as a starting point
but several variants were also estimated. Insignificant coeffi-
cients are omitted from the ’‘preferred’ specifications which are
reported in table IT.



We now turn our attention to a discussion of the specification

search and to an analysis of the conclusions suggested by the

final specification presented below.

[}

Market Belgium France Germany United
Kingdom
1 2
[speed of
adiustment
France 0.409 0.836 0.292 c.237 0.590
(0.159) | (0.176) |(0.144) (0.205) |(0.116)
Germany 0.930 0.491 0.791 0.689 0.57%
(0.147) (0.117) |(0.153) (0.197) (0.120)
Italy 0.464 0.582 0.296 0.766 0.573
(0.185) (0.184) |(0.165) (0.291) |(0.139)
Japan 0.551 1.040 0.757 - 0.748
(0.119) (0.203) |(0.093) (0.116)
U.K. 0.464 0.531 0.78¢0 - 0.208
(0.106) (0.160) | (0.284) (0.083)
domestic many-
facturers
domestic cost - 318.43 375.19 363.44 164.86
(long term) (123.19) | (43.84) (51.17) | (36.68)
- €=0.4042 |e=0.721 | e=0.698 |e=0.470
average cost of - .o .o .o 213.28
importers (50.02)
(long term) e=0.608
importers
own cost 153.70 101.92 16.32 -0.38.40 164.86
(long term) (31.76) (39.88) |[(17.36) | (67.44 ) | (36.68)
en0.197P fep=0.114 |ey=0.016 |ey=-0.049 le,=0.156
ey=0.507 |ey=0.335 ley=0.048 [ey=—-0.045 [ey=0.278
average cost of .o .o ‘e . 213.28¢C
other importers (50.02)
{long term) en=0.202
epy=0.360
domestic cost - 321.41 16.28 255.08 ..
(long term) (133.59) |(36.04) (83.26)
en=0.360 [ep=0.016 | e, =0.242
ey=1.055 |ey=0.048 | ey=0.294
jlapanese pen-
jetration
CR4 (brand} 521.07 .o .o .o .-
(long (206.79)
term)




Market Belgium France Germany United
Kingdom
1 2
lupact of trade [ep=0.240
restrictions [ey=0.275
Japanese car | 6476.0d | 718.73d .. .. g2.97d
prices (2258.4) |(211.13) (11.96)
(long term) +8.8% +8.3% +11.7%
nOD—Japanese .. .. . - - .
car prices
r2 €
France 0.20 0.54 0.67 0.67 0.82
Germany 0.60 0.83 0.88 0.88 0.66
Italy 0.23 .65 0.58 0.58 0.69
Japan 0.73 0.68 0.08 - 0.73
U.K. 0.73 0.68 0.16 - 0.81
Rho, £
France 0.06 0.01 0.38 0.38 -0.03
(0.31) (0.27) (0.26) (0.26) (0.28)
Germany =0.00 0.14 -0.08 -0.08 0.35
{0.30) (0.26) (0.30) (0.30) (0.24)
ITtaly -0.18 0.13 -0.27 -0,27 0.01
(0.30) (0.29) (0.27) (0.27) (0.28)
Japan ~0.31 -0.25 0.23 - 0.23
(0.27) (0.25) (0.27) (0.26)
U.K. -0.51 -0.09 0.20 - 0.1i8
(0.25) (0.28) (0.25) (0.28)
a elasticity
b €m, €M are respectively the minimum and maximum values of
the elasticity
c all other firms including British manufacturers in this
case
d change taking place in 1977 in France and the United
Kingdom, and 1981 in Belgium
e square of the correlation coefficient between observed
and predicted prices
£ estimated first-order serial correlation coefficient

not included or meaningless

was found to be statistically insignificant and is
dropped from final specification

Figure II reports some examples of the overall fit of the model.
A detailed discussion isg presented at the end of this section,

where we draw attention to a number of respects in which the fit
is less good. |



. . o) ! and predicted differential

reference market : Belgium

a. French cars in Belgium and France b. German cars in Belgium and Germany
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Speed of adjustment

Empirical findings show that car prices adjust only gradually to
e€xogenous changes and a dynamic version of the model was there-
fore selected as ’preferred’ specification. Speeds of adjust-
ment vary considerably from one group of manufacturers to
another. For example, in Belgium, German car prices adjust
almost instantaneously, while the estimated mean lag for French
car prices is close to 18 months. It can also be seen that
substantial differences are observed across the four markets for



a given group of producers. This is an important point to
notice since such differences across markets have a direct
impact on price differentials.

French and German car prices tend to adjust more guickly in
their home market than in their export marketsl®, The opposite
conclusion holds however for British producers.

Brice behaviour of domestic manufacturers

Domestic production costs, have a significant impact on domestic
prices in France and Germany with an estimated elasticity less
than unity. The average cost of imported cars was found to be

small and statistically insignificant in both markets and is
therefore not included in the final specification.

The British market contrasts sharply with the French and German
ones. The impact of British production costs on British car
prices is, in general, not significantly different from zero,
while the average cost of imported cars has a significantly
positive impact on British prices. At the same time, British
costs do not influence imported car prices. This suggests that
domestic car makers do not appear to have a dominant role in the
United Kingdom, contrary to French and German producers in their
respective home country.

We therefore decided to estimate a sligthly different model in
the case of the British market; the price charged by each group
of manufacturers was assumed to depend only on its own cost and
on the average cost of all other producers (moreover the same
values were imposed on both British and foreign manufacturers).
Table II reports the estimation of this model which was chosen
as preferred specification.

Price behavi £ j !

In three markets, Belgium, France and the United Kingdom,

importers are found to adjust prices in response to changes in

10 similarly, German producers tend to adjust rapidly in the
Belgian market where they have, in fact, a dominant position.



their own costs. However, no significant effect shows up in
Germany and in the three other cases, the elasticity is well
below unity.

In Belgium, importers seem to respond to changes in their own
production costs only. Indeed, the coefficient corresponding to
the average cost of other importers is small, negative, and
statistically insignificant. This variable is therefore not
included in the final specification reported in table II.

French production costs have a large and positive impact on
imported car prices in France. The average cost of other
importers turns out to be positive but insignificant and is not
included in the final specification.

The first specification for Germany includes the five usual
groups of producers and leads to the conclusion that neither
German nor own production costs seem to influence the pricing
strategies of importers in Germany. The same conclusion holds
for the average cost of other importers. The second specifica-
tion, which excludes British and Japanese cars, shows however
that French and Italian car makers tend to follow German
production costs but to completely absorb fluctuations of their
own production costs. In fact, British and Japanese car prices
are roughly constant in real terms over the whole period. Brit-
ish producers have a very small market share in Germany, where
they sell, on average, less than 10,000 cars a year. It is
therefore plausible that their main objective is to remain pres-
ent in the market and to avoid any further decrease of their
market share. This could explain, for example, why British car
prices did not increase in relative terms after 1977-1978, when
Sterling began its revaluation vis-a-vis the DM. A plausible
explanation of the Japanese price strategy might be their will-
ingness to steadily increase their market share (cfr. figure I).

The case of the British market was in fact already discussed
above. Importers were found to respond changes of their own

costs and of the average cost of their competitors.

L t of J tration i 1q]



Table II confirms that, ceteris paribus, Japanese penetration in
Belgium pushed car prices down in real terms ( the estimated
impact over the period 1970-1985 is a decrease of 6 or 7%). No
such effect is found in the three other markets, but this is
unsurprising given that the impact of Japanese entry is much
greater in Belgium than in the three other countries.

Impact of trade restrictions on Japanese and non-Japanese cak
prices

Trade restrictions have a substantial impact on Japanese car

prices in Belgium, France, and the United Kingdom but no impact

in Germany where the existence of voluntary export restraints is
dubjous anyway.

In all markets, a small positive impact on European car prices
(between one third and one half of the impact estimated for
Japanese cars) is found. This coefficient is significantly
positive only in the case of the static model estimated for the

United Kingdom. Once dynamic price adjustments are introduced,
no such effect shows up.

Hence, it seems reasonable to conclude that competition among
European producers has prevented any substantial increase of

Eurcopean car prices after the introduction of trade restric-
tions.

Goodness of fit of the model
Table II reports the goodness of fit of the final specification

and it clear that it fits the data rather well in general except
in four cases to which we now turn.

In Belgium, the model explains only 20 % of the variations of
French and Italian car prices. 1In Germany, the model breaks
down in the case of British and Japanese car prices. In all
these cases, car prices are observed to remain more or less con-
stant in real terms. In other words, it seems that these

importers simply adjust prices to changes in the local general
price level.



V. Decomposing the contributory factors underlying price differ-
entials

The econometric model can now be used to identify the role
played by real exchange rates, trade restrictions and other fac-
tors on the emergence of price differentials in the European car
market. Two specific cases will be used to illustrate the

mechanisms at work.

The factors explaining the price differentials observed for

French cars between Belgium and France are examined first.

Figure III presents a decomposition of the differentials into a
real exchange rate effect on the one hand, and residual effect

including all other factors on the other hand.

The impact of exchange rates is identified as follows. All
exogenous variables are maintained at their 1970 level, except
real exchange rates, which are for each year, at their current
level. The estimated price equations are then used to predict
the differentials that would have been observed under such a set
of assumptions. Figure III.a shows that the differential
remains more or less constant until 1975-1976, when cars
suddenly become cheaper in France than in Belgium because of a
substantial devaluation of the French Franc vis-a-vis the Bel-
gian Franc. The small price-cost elasticities and speed of
adjustment estimated for French manufacturers in Belgium imply
indeed that they do not fully adjust their Belgian prices to
this exogenous shock. After 1977, the Belgian Franc depreciates
progressively and leads in 1985 to a situation close to that
observed in 1970. Under this set of assumptions, French cars
would have been 13 % cheaper in France than in Belgium in 1977.

We now loock at the impact of other exogenous factors, holding
real exchange rates constant (figure III.b). Between 1970 and
1975, French cars become progressively more expensive in France
than in Belgium. A jump of about 7 % then occurs between 1975
and 1976 and prices remain about 9 % higher in France than in
Belgium. After 1981, a negative trend appears soc that, by the
end of 1985, prices are only 5 % higher in France.



The following mechanisms are driving these resultsll :

i) The intensification of competition in the Belgian market
leads to a progressive decrease (in real terms) of Belgian
car prices between 1970 and 1975 (the estimated impact on
French car prices, ceteris paribus, is -6.0 %).

ii) This effect has to be combined with the pattern of French
production costs and their differential impact on French and
Belgian prices. As discussed in the previous section, in
the absence of a real exchange rate effect, price differen-
tials depend on differences in the price-cost elasticities
and/or the speed of adjustment across markets. This can be
seen from table IT which shows that the long term price-cost
elasticity is 0.40 in France but only 0.20 in Belgium, and
that French car prices adjust moreover more rapidly in
France than in Belgium.

If the two components are combined, an interesting observation
emerges. At certain periods, real exchange rate fluctuations
tend more or less to offset the impact of the other factors
involved; at other periods, the two groups of factors operate in
the same direction. This is why, for example, no significant
differential is observed in 1976. Real exchange rates push the
differential for French cars downwards, but, at the same time,
French production costs and Japanese competition in Belgium push
the differential in the opposite direction, as explained above.

- On the other hand, the reversal in the trend of real exchange
rate leads to a substantial differential after 1980, when both
groups of factors operate in the same direction.

We now turn our attention to the factors explaining the price
differentials observed for Japanese cars between Belgium and the
United Kingdom. Figure IV presents a decomposition of the price
differentials into a real exchange rate effect, a trade
restrictions effect, and a residual effect.

11 Differences in tax rates between the two countries cannot
account for the observed fluctuations of the differentials since
they remain unchanged in both countries over the period
1971-1985 (apart from the introduction of a special tax levied
on large cars in Belgium in 1%81).
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It is clear from figure IV.a that exchange rate fluctuations
play a major, but partial, role in explaining the observed dif-
ferentials for Japanese cars between Belgium and the United
Kingdoml2, Notice in particular the very large impact of real
exchange rates, geteris paribus, on price differentials between
September 1978 and September 1982. The general price level
increased by 63 % in the United Kingdom and by 32 % in Belgium
over this period of 4 years. However, Sterling did not
depreciate vis-a-vis the Belgian Franc, but rather appreciated
by about 38 %¥. Moreover, Japanese producers adjusted prices
only slowly and progressively to these exchange rates fluctu-
ations therefore leading to the emergence of a differential
between the two countries for identical cars.

12 The simulation is based on the assumption that all exogenous
variables are at their 1970 level except real exchange rates
which are for each year at their current level.
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The existence of trade restrictions on Japanese imports is a
second factor explaining the emergence of price differentials
for Japanese cars as shown by the simulation reported in figure
Iv. bl3., Japanese car prices become progressively more expens-
ive in Britain than in Belgium after 1977 as Japanese producers
adjust prices to the restraint they face in Britain. A movement
in the opposite direction takes place after 1981 when Japanese

car prices increase rapidly in Belgium.

Finally, the third component corresponds to the impact of the
remaining exogenous variables4., This simulation captures the
impact of the Japanese penetration strategy in the Belgian
market in the early seventies as well as the effect of changes
in unit (labour) production costs once the influence of real
exchange rates is removed. As discussed in the previous sec-
tion, such cost changes lead to price differentials because of
differences in price-cost elasticities and speed of adjustment.

Figure IV illustrates clearly that the three components all play
some role in explaining the observed price differentials. They
push the differential upward over the period 1976-1982 and in
the opposite direction thereafter.

VI. The pattern of market shares in the European car market

We now-lock at how the rise in Japanese imports and the intro-
duction of trade restrictions impinged on the shares of non-Ja-
panese producers, market by market.

Table III gives the distribution of new car registrations by
country of origin for four selected years.

The rapid increase in Japanese market share in Belgium corre-
sponds to a decrease of French, Italian and British imports. By

13 The simulation is based on the assumption that all variables
are maintained at their 1970 level except the variables corre-

sponding to trade restrictions in both countries which are for

each year at their actual level.

14 In this simulation real exchange rates are maintained at
their 1970 level and it is assumed that no trade restrictions
exist on Japanese cars.



contrast, German manufacturers maintain their market share over
the periocd 1970-1985. They increase it substantially after 1980
when the Japanese market share starts to fall.

The limjtation of Japanese imports in France does not prevent a
very significant reduction in the share of domestically produced
cars. Again, German manufacturers increase their market share
after 1980 when trade restrictions on Japanese imports become
binding.

German manufacturers maintain their dominant position in their
home country but Japanese cars progressively replace imports
from other European countries.

Table III : Market si l lgin (selected |

market origin * market share (%)
15970 1975 1980 1985
Belgium [Germany 36.6 30.6 34.2 41.8
Japan 4.9 16.5 24.5 19.5
other 58.5 52.9 41.3 38.7
France France 80.2 79.7 76.9 63.4
Germany 10.9 10.4 12.1 21.7
Japan 0.2 l.6 2.9 3.0
other 8.7 8.3 8.1 11.9
Germany [Germany 77.5 75.2 73.9 69.4
Japan .1 1.7 10.4 13.3
other 22.4 23.1 15.7 17.3
U.K. LU.K. 85.7 66.8 45.4 41.9
Germany 5.1 €.0 18.1 23.6
Japan 0.4 9.0 11.9 10.9
other 8.8 18.2 24.6 23.6

* Cars are classified according to the country where they are
actually manufactured and not according to the naticnality of
the manufacturer.



Table III shows clearly the well known decline of the British
motor industry and the increasing share of cars imported from

Germany.

A rather clear and consistent picture emerges from this dis-
cussion. German manufacturers gain market share in their export
markets, especially when trade restrictions are imposed on
Japanese cars. On the other hand, the tight restrictions imposed
in France and the U.K. did not prevent the decline of their
respective domestic industry.

VII. Summary and conclusions

We have estimated a simple oligopoly model, whose overall fit
appears to be rather good; and we have noted a number of spe-
cific points in respect of which the fit is relatively poor.

Our main focus of interest has been in using the model to
present a decomposition of the factors determining price differ-
entials into those associated with exchange rates fluctuations,
those reflecting the impact of trade restrictions and those
corresponding to other ‘real’ factors.

We have found a number of substantial differences in pricing
behaviour across the four countries studied here.

In the case of the French and German markets, the prices of both
domestféally produced and imported cars depend crucially on
local production cost in both markets. The Belgian market
offers a completely different picture; car manufacturers seem to
adjust only partially to changes in their own production costs
but do not respond to changes in their rivals’ production costs.
The British market seems to lie between these two polar cases :
firms respond to changes in their own unit production costs and
to variations in their rivals’ costs but the cost of British
manufacturers does not seem to be the main determinant of all
car prices as in France or in Germany.

In looking at the evolution of price differentials over time, we
have found that the period under study divides naturally into
two subperiods ( before and after 1979-80). Over the first
period, the two sources of differentials identified above work
broadly in opposite directions, and the overall effect is one of



relatively narrow differentials. Over the second period, they
work broadly in the same direction, leading to a widening of
price differentials.

Finally, we have noted the impact of trade restrictions on the
changing pattern of market shares in the European motor
industry.
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The European car market is characterised by a high degree of
geographical segmentation.The car makers use a number of strat-
egies which have the effect of making arbitrage difficult or
costly. The first step is to select exclusive and selective
distribution contracts and the second step to prevent parallel
imports i.e. imports from lower-price to higher-price markets
outside the established distribution channels.

Article 85(1) of the Treaty of Rome prohibits restrictive agree-
ments and concerted practices that are incompatible with the
concept of a Common Market. Exemption is however possible in
some cases under Article 85(3). Exclusive and selective dis~-
tribution agreements in particular may benefit from such an
exemption and are covered by Regulation 83/83 and 84/83.

The European motor industry benefits from such an exemption but
territorial protection is not absolute however as confirmed by
the BMW case in 197515, The case made clear that the exemption
did not authorise a manufacturer to prevent one of his dealers
from selling to a foreign customer or to an agent acting on his
behalf. Independent wholesalers do not belong to this category
and were therefore not allowed to start buying in bulk in one
country and resell in another, hence reducing considerably the
scope for arbitrage across countries.

In december 1984, the Commission published a Regulationl6é (ef-
fective in July 1985) for block exemptionl? of selective dis-
tribution contract in the motor vehicle industry. Article 10
says that " The Commission may withdraw the benefit of this
Regulation" (i.e. the exemption) in several instances, in par-
ticular “where, over a considerable period, prices or conditions

15 78/155 EEC: Commission Decision of 23 December 1977 Relating
to a proceeding under Article B85 of the EEC Treaty (IV/29.146-
BEMW Belgium NV and BMW dealers) OJ L 046 17.02.78 p.33.

l6 Commission Regulation (EEC) N°® 123/85 of December 1984 on the
Application of Article 85(3) of the treaty to certain categories
of Motor Vehicle Agreements, 0J L 015 18.01.85 p.16.

17 i.e. an automatic exemption of all firms fulfilling the
conditions imposed by the Commission.



of supply for contract goods or for corresponding goods are
applied wich differ substantially as between Member States and
such differences are chiefly due to obligations exempted by this
Regulation”. In such circumstances, independent wholesalers
would, for the first time, be allowed to establish and purchase
cars in bulk in one country to resell in another.

The first draft of this Regulationl8 published in 1983, in a
context of large price differentials, stipulated that the exemp-
tion would be withdrawn if the recommended prices (list prices)
of comparable cars diverged by more than 12 % for a periocd of
more than six month or if delivery periods for comparable cars
differed too much across Member States. However, countries with
high tax rates (Denmark for instance) or those where price con-
trols exist would not have been included in the comparison of
prices. This so-called 12 per cent rule was eventually dropped
from the final version under pressure from the motor industry
and only appears, in a weaker form, in a notice describing the
guidelines the Commission intend to adopt.

Overall, then, it seems that car makers were able to effectively
segment the various national markets over the period 1970-~1985.

18 Draft Commission Regulation on the Application of Article
85(3) of the Treaty to Certain Categories of Motor Vehicle Dis-
tribution and Servicing Agreements, OJ C 162 24.6.83 p.2.
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Data on prices, technical characteristics and number of new car
registrations have been collected for all major models sold in
Belgium, France, Germany and the United Kingdom over the period
1970-1985. For each model included in the data set, we
attempted to select the most typical version for which price and
technical characteristics were collected.

The following items are available for each car included in the
data set, (i) list price (in local currency), (ii) engine capac-
ity (cc), (iii) power (kw DIN), (iv) 5 speed/automatic (dummy),
(v} brake system (drum/drum, drum/disc, disc/disc), (vi) weight
(kg), (vii) length (cm}, (viii) width (cm), (ix) maximum speed
(km/h), (x) diesel/petrol (dAummy), (xi) body style (saloon,
coupe, ...).

Data on prices and characteristics were collected from various
magazines : Belgique Automobile and Le Moniteur de 1’Automobile
(Belgium), L‘Auto Journal and Science et Vie, spécial salon
(France), Auto Motc und Sport and Auto Zeitung {Germany), What
Car ?, Motor and Autocar (U.K.).

Labour cost data are based on series of average hourly earnings
published by Eurostat for France, Italy, Germany and the U.K.
and from the Ministry of Labour (Monthly Labour Statistics
Investigation reports) for Japan. It would have been more accu-
rate to use of hourly compensation of production workers in the
motor industry. Such series are estimated by the U.S. Department
of Labour, Bureau of Labour Statistics (Office of Productivity
and Technology) but begin in 1975 only and therefore do not
cover the whole period 1970-~1985.

Employment data in the automobile industry have been supplied by
the national trade associations for European manufacturers and
come from the Labour Statistics Investigation Reports mentioned
above in the case of Japan.

Annual production data of passenger cars and commercial vehicles
come from various issues 'of L‘Automobile dans le Monde published

by the trade association Fabrimetal, Brussels.





