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NON-TECHNICAL SUMMARY

The aim of the work reported here is to assess the fikely economic effects of
reducing barriers to trade within the European Community in a rangse of indusiries
in which there may be significant sconomies of scale. The projections are based
on a formal modat of international trade, which treats firms as being imperfectly
competitive: from a consumer's viewpoini, one firm's brand of a product is
different from another firm's brand of the same product, so firms have a certain
amourtt of freadom in setling the market prices of the goods they sell. A model
of this nature may capture two effects of completing the internal EC market:
increased exploitation of economies of scale, and the potential effects of market
liberalization on competition.

The distinction belween segmented and integrated markets plays a crucial role
in our results. When firms treat different national markets as segmented, they
set different prices in each market; but if they treat the different national markets
simply as different parts of a single market, then the same price {iransport cosis
aside} is charged in each national market. The behaviour of firms can shift
significantly when markets which were segmented bacome integrated. The
monopoly power conferred by a large shares in a firm's home market is greatly
diminished if the share of the integrated international market is very much
smaller. The single most striking result that we obtain in the paper is that a policy
which succeeds in making firms treat the EC market as an integrated market is
likely to have much larger welfare effects than a policy which simply reduces
border barriers,

The model treats the world market for a product as being divided into six
‘countries”: France, the Federal Republic of Germany, ltaly, the UK, the rest of
the EC, and the rest of the world. It is a partial equilibrium meodel which describes
the market for one good at a time and ignores interactions between markets for
different goods and for inputs. We apply the model to a selection of ten relatively
diverse industries. For each of the indusiries some estimates of sconormniss of
scale are available and some of the industries might be relatively strongly
affected by the compietion of the European market, e.g. because of the role of
public procurement or technical standards. The numerical parameters of the
model are based on {rade and production data for 1982, and on estimates of
scale economies and demand elasticities drawn from secondary sources. The
model's parameters also have to be consistent with the large observed
differences in firms’ share of different national markets, the share of home firms
typically being very much greater than that of foreign firms. These differences
may be the result of non-tariff trade barriers (such as differences in national
ragulations), transport costs, differences in distribution networks, or consumer
preference patterns. We suppose that transport costs are at an ad valorem ievel



of 10% and attribute the rest of the difference o unspecified barmers whose
heights are described in tarms of the percentage tariifs (import taxes) that would
produce the same asymmetlric trade pattern.

The tirst set of policy experiments whose effects we simulate using this model is
based on a very conservative interpretation of what is involved in ‘completing the
internal market’: the intra-EC implicit trade barriers are reduced in a manner
aquivalent to a reduction of 2.5 percentage points in average import tariffs. The
first sffect, is to increase the volume of intra-EC trade, consistently acrass
industries. With a given number of firms, the increased import penetration makes
markets more competitive and reduces prices, expands sales, and {(exceptwhers
there is a large increass in output) reduces profits. The effect on national outputs
is to reinforce existing differences in trade patterns. In pharmaceuticals, for
example, the UK expands and ltaly contracts, while in slactrical household
appliances Haly expands and the UK contracts. The effect, averaged across the
EC, of the output changes in each industry is to reduce the cost of production.

If the number of firms changes in response to profit changes, the usual outcome
is for there to be a reduction in the total number of EC firms, so that average
costs fall further as remaining firms increase in size. There are effects in all
industries on EC trade outside the Community: extra-EC imporis are replaced
as the direct costs of intra-EC trade are reduced (trade divarsion}, while the
reduction of EC costs and increase in compstitiveness reduces EC prices,
expands extra-EC sxports (a form of trade creation} and further reduces extra-EC
imports., The changes in average costs and the changes in welfare that result
from tha policy change are largest in industries which have significant returns to
scale and a high proportion of output traded within the EC. The cost reduction
and welfare gain are largest when there is entry and exit of firms, but the sffect
of entry and exit is significant only in the more concenirated industries.

We estimate the welfare gains as being in the range of 8% to 25% of the value
of the additional frade created by the policy change, which is significantly less
than the estimates of the order of 50% reported in Nicholas Owen’s 1983 study
of the sconomic effects of the EC (in a modal that includes economies of scale).
Our results are closer to those generated by the 1984

modelling exercise of Harris and Cox, who estimate, (using a model with scale
sconomies), a welfare gain of 17.5% of the value of the trade created by
multilateral liberalization of Canadian trade with the rest of the world.

We also explore the sensitivity of these results to some aspects of the
spacification of our model. We find the variation in results across different
specifications of the modsl to be encouragingly small, especially in the light of
the theoretical literature which presenis examples in which changing



assumptions about market structure can reverse the effects of policy
interventions.

Gur second set of policy experiments for the ten industries takes a much mare
dramatic view of whatis involved in ‘completing the internal market'. Itis assumed
not only that trade costs are reduced., as in the previous case, but also that firms
freat the whole EC as a single integrated market and have no ability to
price-discriminate between differant ‘national’ markets. With this EC market
integration, shares in ‘national’ markets are no longer of economic significance
and ail firms have quite small shares of the whole EC market, even in the more
concenirated industries. Thus the change being modelled here is rmuch more
strongly pro-compstitive than the eariier policy experiment. In most industries we
find that there are much more substantial profit reductions and in all industries
much greater gains to consumers in this than in the previous experiment. In the
mora concentrated industries, where firms had significant market power, the
increass in the competitiveness of the market as a result of integration leads fo
welfars gains very much larger than those in the segmented market case: in
these industries the impact on sconomic welfarse of the reduction in trade costs
combined with the shift to integrated markets is typically {with fixed numbers of
firms} four times the size of the welfare gain from the reduction in trade costs
alone. In most of these industries the welfare gain is between 1% and 4% of the
value of aggregate consumption before the policy changs.

The facts of industriaf concentration, economies of scale and intra-industry trade
provide a strong case for modelling many markets as being imperfectly
competitive; only a modslling exercise based, like this ons, on imperfect
competition can hope to capiure in a consistent fashion many key effects of policy
changes in such markets. This model, however, is at bes! a crude approximation
to the complexity of imperfectly competitive behaviour in the real world. Further,
ali of the results reported in the paper are of a partial equitibrium nature in that
the analysis is conducted on an industry-by-industry basis. It is possible that the
omission of some inter-industry interactions leads to a significant underestimate
of the eftacts of policy changes.

We conclude that the gains from 'completing the internal market' differ
substantially according to whether the phrase means simply moving the EC
closer to being a true common market, or whether it is to be interpreted as the
creation of a genuinely unified market on a scale greater than that in the United
States. The policy implication of our results is that a major aim of EC comipetition
policy should be to remove the sources of price differences between different
national markets within the EC. Policies which achisve this would have more
effect on economic welfare in the long run than policies aimed oniy at those
barriers which more direcily and obviously affect international trade.
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i dnbrodugtion; The achievement of the European Commission's
objective of removing all artificial barriers to trade in goods
within the European Community by 18%2 should have two principal
effacts on economic welfare. There could be an increased
degree of competition, possibly affecting the range of products
offered to consumers, as well as prices; while changes in the
size of firms could lead to fuller exploitation of economies of
scale. These two effects seem likely teo raise economic welfare
within the EEC.

The aim of this paper is Lo investigate the size of these
effects for a number of industries by undertaking simulations
in a formal model. In order to capture the relevant effects we
employ a model of trade under imperfect competition, in the
traditicn of Krugman [1979). That is, firms operate under
increasing returns to scale and produce goods that may be
differentiated, and the ensuing industry equilibrium involves
intra-industry trade. We generalise the Krugman model 1in the
specification of technolegy, in the description of firms’
behaviour., and with respect to the market structure withan
which firms operate. The model 1s one of partial equilibrium,
and 1s calibrated to 10 separate industries in a world economy
consisting of § countyries (France, the Federal Republic of
Germany. Italy, the United Kingdom. the rest of the EC, and the
rest of the world). Details of the model and its calibration
are given in sections 2 and 3 respectively.

We use the model to evaluate two different policy
experiments. The firsf is a reduction in ftrade barriers

petween member states of the EC. This policy increases the



wolaame of Mhitia-EC Liads, 40d 48 pru-compebliive, as ol

th. femass Lnpolt pepetiativl 1n #ach paticnal market., It
restlis 1n Lhereased firm scale, loweil averaye vosl, and
vieifare gains in each of our industries. The maynitude of
these dails depends on returns to scale, the lmportance of
trade aud the degres of concentration in each industry, but the
Jallis ale gelerally modest.

The cecond exAperiment iz mole diamatly. We consider the

1y

eifect of fivme aviaing on an inteyrated EC-~wide basis, rather
Lhat: ol o segnented national markeb basis. This removes the
moiepoly power that fivms pave 1 oa particular market f{e.y.
their duomestiy markebt] and replaces it by an ET avevade deygres
i omonopoly power.  Thls Ls a strongly pro-competitive policy,
and, fur some industries, the dgalns are subsfantial. This
second expel ibent Sedhs to be auch closer to the sparit of what
L= @weant By "completing the internal mairket” than 13 a mere
reductaot: ah tiade parriers., It is, however, guestionable to
what extent it L3 o policy experliment in a meaningful seise.
Existilg watiolad trade restyictilous imposed by indivadual BC
members, together with the accompanying "article 115" contruls
on intia=EC traded do undoubtedly play a role in maintaining
national praice differences by preventing arbriirage (see
t=lkman, Wallace and Winters [19881). and their remcval would
tend Loe seduce such price differences. Yet 1t ssems unlikely
that full market 1ntedgration could be imposed merely be removal
wf these restrlotlol:.

We conducl thes= experiments in a humber of different

variante ol our model. For all experiments we derive results
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poth when the nusber of fivmes 1s fixed, and when entry and exit
Gf Etrme iz pussible. We also compare results £01 Caswes whel
zach firms' product rawsge is fixed with cases wihere fiyms can
zhange the number of product varieties thab Lhey produce,
theveby achieving ecchomiss of scops.,  In addition, we hpow
£rom the theoretleal literature thatbt results may be s2nsitive
to whethel vompetition is Cournot of Berbirand (Eaton and
Grossman §19861) . fuor all experiments we Ur=port boeth Cournct
and Bertrand cases. although we regard Cournoet competition as

the more satisfactory, and treat it as oul wentral vase.

v The model, In this sectioen we describe our genelal model .
Calibration of the model to particular industiies 1s Jiscussed
wn section 3, and policy sXpsrimengs in the remaindsy of the
paper. The wmodel fs one of partral equilibrium, uperatilig at
the level of a single industry subscyipts onh valrialbiles deuote
countries, and run from [ Lo I, where I 15 Cuae number of
countries. The nuwber Lf firms actave in an industiy in country
i is denoted uy, and all firms :in <ountrly & ate assumed to be
symmetric. Product Jifferentiation is permitted, and the
number of product types produced by « sangle one of the countyiy
i firms is dencted my. These products are tradeable, and =,
daenotaes the gquantity cf a single preoduct type preoduced by a
firm in country i1 and sold in countyry 3, at price pij- In
additzon to the industries under study, the economy coptains a
perfectly competitive sect:r producing a tradeable output under

censtant yeturns to scale; this will be taken as the numeraire.



Demands 10 ¢4ach Coulilly ale derived from an agdredabe
walfaie function., It i1s assumed thab wach counbiy's welfare
funclicn s separaeble Detween the numeraire commodity and the
differentiated products, su that we may construct & sub-utilicy
function over differentiated products. The sub-utility
functlon for country J will be denoted Yi. and will be assumed

to be CES&, ar i Dixit and Stiglitz i}977l3 Consumers in

[

country 3 omay consume products which are produced iu each
counlly, s¢ the number of product types available for

I .
COLSUMPL LGN iz Elnimi; and the sub-utilaity function is then,

1
Liz {e~1)/ele/{ex1])
{2} ¥y = Edlj njmixjg PR R R £ N

viiere Lhe 43y are paramefers describping the preferences of 4
Crlsumel i country 7 for products produced in country i, The
sub~urilaty function Y3 wmay be interpreted as a quantity index,
duss te which L: & price 1ndex, ¢y taking the form,

I~e|L/{1mE)
[y Ggq = zalj“imipij : J=4i...1.
° iR

With preferences of this form consumer demands wmay be derived
from o two-stage budgsting procedure. We assume that the
marginal utility of ilncome is constant and noermalised at unity.
so fhat tlhe welfave obtained in country jJ from consumption of
differantiated products may be written as a function of a5
alcdie. This :ndivect utility function will be assumed to be

ss0=eldsbic, and take the form,

L)

Vy = bigs /{u-1L}, J=i.. . 1.
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where by is a paramelelr measuring the size of the market in
country 3. Demand for the gquantity index of differentiated
products may then be derived using Roy's identity to give,

g
{4) ¥4 = bj49y . J=1.,..I.
Given total expenditure on differentiated products, q5¥5.
demand for individual product types depends on prices pijy. We
obtain demand functions,

~g £ -e E-p
{%] Xij T Pijaiqq9i¥j = Pijaijbiq; 1,j=1...1I.

Each type of differentiated product 1s supplied by a
single firm, and all firms in a particular country are assumed
to be symmatryic. The profits of a single firm in country i may

be expressed as,

¥
-
L]

(6} my = mi§Xij{?3j(l“Tij} - izl o= Cilxg. o mp), 1

where Ty and t;5 are ad valovem and specific costs assoclated
with selling in mariet j; they may be interpreted either as
faxes. or as transport costs. Cj is the firm’s production cost
function: it is increasing in both output per model, x; = %xijr
and in the number of model varieties produced, mj.

In our bhase case We assume that markets are
internationally segmented, so firms may choose sales in each
national market separately. Profit maximisation with respect

to Xj5 gives first order conditions of the forns,

(7} pijil-Tij)(l-lleij) - tlj = {1/m4)8C/6%4, i, 3=1...I.
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The perceived elasticity of demand., ej5, depends on both the
elasticity of demand for a single differentiated product, and
the perceived effect of the firm's action on industry aggregate
supply. The latter effect depends on the anticipated response
of other firms in the industry; 1f it 15 anticipated that
other firms will change price by vi% in response to a 1% own
price change, then we have, (see appendix}.

{8) 233(B) = & = (g - ui{vy + {1-vilsis). i,j=1...7,

whers S35 15 the share of a single representative firm from
country i in market Jj. v3i=0 corresponds to Bertrand behaviocur.
If the ant:ic:ipated vesponse 15 that firms will change saleas by
¥i% il response to a 1% change 1 sales, then the elasticity is
diven by,
{9} llejs(et = 1/e - (1/e = 1/ui(vi + (1-vj}s4i3), i,3=1...I,
where vi=0 corresponds to Cournot behaviour

In addition to ¢hoosing sales of each model, each firm may
choosze the number of models it produces. If a firm introduces
& model,. then that model wiil be soid 1n all countries; the
first order condition for profit maximisation with respect to

the number of models 1is then

{10} ?xijlpij(l“Tij}{l - Bij) - tijj = BC; /Bmy, i=1...%.

The form of @j, depends on two factors. The first is the
percelved reacticns of other firms. We permit each firm to
nold noun-zero conjectures about the response of other firms fo
a chanhge in the number of modelis produced; that is, if a firm
in countyry i increases the number of models it produces by 1%,

then it conjectures that other firms will incresase the number
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2f models they preoduce DY wi%t. Second, adding an extra wodel
moves the demand curves foo existing models: the vaiue of this
depends on whether this shift in demand affects price or
gquantity of existing models. If the outpui game is Bertrand,
then we assume that price i5 helid constant and quantity changes
as new models enter. 844 is then given by,

{11y @35{B) = ({il-wi}szq + wille-u}/{eg4(Bi(e-1}}F. L,.J=i...I.

1£ the output game 15 Cournot, then we assume that quantitties
are held constant and price changes as new models anter, and

@34 takes the ferm,

[}
—
4

{12} 835(Ch = {{1-wilsiq + wille-u}p/{(n{e-11}, 1,3

This completes the characterization of equilibrium for
cases in whicn the number:s of firms in each country are
exogenously determined and markets are segmented. If there is
iree entry and exit of firms in each country then we have the
additional industry equilibrium conditions that preofits
[equations (H)) are equal to zero.

We also consider a case in which a subset of markets are
integrated. In this case firms set a single producer price,
although international differences i1inh consumer prices may
remain, because of trade costs. This removes the ability of
firms to price discriminate between different markets, and
means that each firm has only one degree of freedom in its
pricing. If p4i denotes the price charged by a firw from
country 1 1inh its home market, then export prices, Pis must
satisfy

{131 pill - Ty4) = pij(l - Tijl- i=1...%I, 3=1...K,
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where the first K marxets are integrated, and, for simplicity,
we assume that ti4=0. (For a detailed compariscn of segmented
and integrated markets see Markusen and Venables {1988]}.

With this restriction each firm has a single first order
condition for its cheice of sales in the K integrated markets.
Equatiens (7} are replaced by equations of the form.

(14} pi{1-Tyi){1 - 1/Ej} = (1/mi}6C/6x4, =1,...I.
If pehaviour 1s Bertrand then firms set price p; given the
price of other firms, and the perceived glasticity Ej(B) is the

weighted average,

1t
pot
—+

K K
15 Ei{B] = E Xijsei4(B)/0 B Xji4} 3
{ H 1( ] 151 ij ]_J( i/ i21 i3

If behaviour 1s Ceurnot then each £irm clhooses its total sales
to the XK integrated markets given the total sales of the other
Eirms. Each firms’ output is divided between markets to meet
demand. given the price relativities, {13} It 1s possible
that a change 1n one firm's sales, given the total sales of
other firms, may lead to changes in firms' sales in each
separate market. Derivation of the Cournot elfasticity Ej{C) is

complex, and is given in the appendix.

J..falibration; The modei is calibrated to the 3 digit
wndustries listed in table 3. In ordeyr te illuastrate the
calibration and working of the model we concentrate on one
particular industry, electrical household appliances {NACE
246) . and merely summarise results for other aindustries. Full
details of data, calibraticn and simulation for these

1ndustries are available on request from the authors.
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The calibration procedure is as follows. Firsit, values of
parameters of the model are obtained from secondary scurces,
where these are available. Second, base vear values of
endogenous variables of the model are obtained. Third. values
of the remaining parameters {and other endogenous variables)
are calculated such that the base year observations are an
equilibrium of the model.

(i} Parameters; The first set of parameters that we draw
from secondary scurces are those describing returns to scale.
our main scurce is the survey by Pratten [1587]. 0Oun the basis
of this information we characterise economies of scale in the
electrical household appliance industry as having the following
two features: a firm of minimum efficient scale which halved
the number of products in its range would experience an
increase of %% 1n the average coust of production: while if it
nalved the output of each of its products, its average cost
would rise by 10%. The minimum efficient scale is assumed to
be 200mECU (which is somewhat larger than the representative
firm size assumed in the model as described helow].

The literature does not offer cleay guidance on the
appropriate functaenal form for the cost function. There are
two natural candidates. The first is a linear form {1i.e.,
fixed cost plus constant marginal cest) in which case returns
to scale become exhausted as firms become large. The second is
leg~linear. in which case successive increases in output are
associated with continued reductions in average ard marginal
cost, We employ a welghted average of these functional forms

so that costs are given by.



10

{15} Cil#i.my} = cjlz{eg + mjcgy + MiXi) + {1-z){mix;T)81.
Parameters cg, cy and a. 8 are selected such that, for bhoth the
linear and the log-iinear cempenests, halving cutput {around
mes}) causes the average cost changes describesd above. The
welghts, z, are set such that 50% of marginal cost comes from
each component of the cost curve. We assume that firms in all
countries have the same cost functions3.

The segcond set of parameters that we obtain from secondary
sources are the industry elasticitiles cf demand, p. For these
we used the surveys contained in Piggott and Whalley 1188%]),
and econometric work of Deaton [1975] and Houthakker [1963]
and Houthaklter and Taylor {1970i. For electrical householid
appliances we take a representative value of u of 1.75.

(11} The pbase year endogenous varzables required for
calibraticen are the number of firms ain each country. and the
matrix of international trade and domestic sales, {i.e., the
matrix with representative element nimjpjiXjy. giving sales in
countyy i of goods produced in country j). Data on
international trade flows between the "countries" was obtained
from the EBEurostat NACE~CLIO trade tables for 1982. Domestic
production statistics feor the EC countries were obtained from
the EBurostat Annual Industrial Survey. In fact production
statistics for the rest of the EC seem guite unreliable, and no
production statistics for the rest of the world were available.
In both cases a value of production was assumed that made the
ratio of their producticon to their exports {(for the rest of the

£C, all exports; for the rest of the world, exports to the EC)
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the same as this ratic in the tetal of the four individual EC
countries., Similarliy, firm size in the rest of the world was
assumead to the same as the EC average. These numbers are
needed to compliete the numerical specification of the model,
the fact that they have been creatad means that considerabie
caution should be exercised in interpreting the model’s
description of the rest of the EC and the rest of tLhe world.

Even with these adjustments, there were some
inconsistencies in the data, and three further adjustients were
macle to producticn estimates in crder to deal with cases where
the apparent consumption of domestic cutput was negative {U.K.
cutput of office machinery (NACE 330}, TItalian output of
footwear {NACE 451) and carpets (NACE 438})}. TFurther details
of data sources and adjustments are available on regquest.

our estimate of the number of firms 1in each couniry is
derived from the Eurostat Structure and Activity of Preodugtion
data on the size distribution of firms. From this data we
estimate the number of ‘*representative’ size firms in each
country on the basis of the Herfindahl index of concentration.
The electrical household appliances industry covers a number of
quite distinect products. and it is central to the model that we
capture competitive interaction between firms at a disaggregate
product level. We therefore divide the industry inte a number
of symmetric sub-industries; the model of section 2 operates
at the level of one of these sub-industries. and the total
industry is simply the sum of the sub-industries. We take the
nusber of sub-industvies to be 5: this number is chesen so that

each sub-industry is of similar scale to the two largest



Table L. Calibration
346 _Domestic Eiectrical Appliances.
Production/Consumption matrix. 1982 mECU.

Fr G It UK ROEC RowW
Fr 2680.24 93.24 67.19 92.538 894,27 226.09
G °86.74 2491.38 93.42 139.34 372,72 594.19
It 260.22 214,14 1539.39 253.44 186.59 28.62
UK 24.03 23.38 8.72 1405.86 77.00 126.91
RoEC 77.06 111.64 8.16 85.64 1635.48 215.78
RoW 187.55 192.49 41.26 200.89 175.59 329%0.17

Humber of firms=
22 34 27 36 22 42

Number of sub-industries= 5,

Herfindahl index of concentration=
0,134 0.095 0.143 0.063 0.101

Returns to scale.

% increase in average cost at 1/2 output per model, 10%
% 1ncrease 1n average cost at 1/2 number of models; 5%
Lingar/loglineayr weights; 0.5. 0.5;:
clasticity w = 1.75.

Cournot Calibraticon;
Elasticity ec = 10.77.

Tariff eguivalents, %;

F G It UK RoEC
3 0 31 34 34 34
G 7 ¢] 33 3 24
it 25 a3 0 25 27
UK 36 33 40 a 28
RoOEC 3z 25 a4 31 G

Model Conjectures (%),
w o= 6.5 6.3

Bertrand Calibration
Elasticity e = 7.78.

Model Conjectures |
W= 62.6 62

%1,
.0 62.1 61.7 62.3
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narrowiy defined product groups in the industry -- washing
machines and refrigerators. Table 1 reports the number of
‘representative' firms,. and aiso the Herfindahl index of
concentration for each of the sub-industries, for each mariet.
{1ncluding sales by foreign firms}. The index provides &
useful measure of competitiveness; its reciprocal 1s a measure
of the number of egual sized firms which are 'eguivalent' to
the actual distribution ¢f firms. As a single summary measure
of competition in each industry we refer below to the EC
average of these indices; for slectyrical household appliances,
this average is 0.11.

[iii} Given the informat:ion above, remalning parameters
are calibrated so that the model supports the observations as
an equilibrium. Industry equilibrium requires that firms set
marginal revenue equal to marginal ceost {eguations (7)), and
that industry profits are equal to zero. With increasing
returns to scale marginal costs are less than average cost, so,
for these two conditions to hold simultaneously, price must be
above marginal cost, i.e.. f£irms must have a significant degree
of monopoly power. This power may be derived from two sources.
The first is that f£irms may anticipate that an increase in
their output will increase industry aggregate supply and hence
reduce price; the second is that each firm has monopoly power
cover its own varieties cof differentiated product {see eguations
(T)-193}.

I1f we assume that there is ne product differentiation,
then price-cost margins must be supported by non-zero

conjectures, that is by vaiues of vj in either equation (8} or
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{9). This is the calibration technigque followed by Dixit
{1e87], Krugman [1987}, and Laussel et.al. {19871, but we
regard it as inappropriate for two reasons. Tirst, firm level
product differentiation does seem to be a characteristic of our
industries (because of transport costs, if not innate preduct
characteristicst. Secend, conjectural variations are widely
recognlsed to be an unsatisfactory way of capturing interaction
betweets firms; this applies particularly if we require that
the cenjectures remain unchanged as policy experiments are
conducted. We therefore proceed by permitting the possibility
that firms produce differentiated products. The question is
then how much of firms market power is due to differentiation,
and how much to firms® perceived ability to change industry
aggregates? We do not have a good measure of the extent of
product differentiation in each industry, so we proceed by
looking at two cases. The first is to impose Cournot behaviour
on the output game, and calibrate for a value of & consistent
with EC average price-coest margins. Using gguations {9} with
vi = 0 we obtain € = 10.77. The second is to impose Bertrand
behaviour on the output game, and calibrate for e. Using
equations (8) with vy = 0 we obtain & = 7.78. The lower
elasticity in the Bertrand case 1is due to the fact that
Bertrand behaviour is inherently more competitive, so leaves
more of the required price-marginal cost margin to be
attributed to product differentiation. Notice that, in each of
these cases we calibrate a single elasticity rather than
country specific conjectures, vi. Profits in each country may

therefore differ from zero, although we impose that total
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profits in the EC are zero; and the range of these variations
113 calibrated profits is from a loss egual to -6.51% of sales
in the U.K. to profits of 3.4% of sales in France.

Firms in different countries differ in size, and may
produce different numbers of models. For the base case we
assume that all firms have the same output per model, and let
the observed variations in firm size be attributed to different
numbers of models produced. In some of our simulations we hold
the number of medels per f£irm constant. differences in the
number of models per firm may then be interpreted simply as a
device to account for variations in firm size? However, we
alse consider cases in which the number of models per Eiyvm, mjy.
may change; c¢hoice of mj must then be consistent with profit
maximisation. We achieve this by resorting to non-zerc
conjectures, w;, which are calibrated to ensure that the first
order conditions for profit maximisation with respect to my
fiold. In the Cournot variant of the model firms anticipate
that adding an extra model will cause price changes at given
volume. The conjectures wi are solved from equations (10} and
{12}. and the values of the conjectures so derived are small.
{see table 1). 1In the Bertrand variant firms anticipate
changes in the volume of sales of existing models, at given
prices. We then use equations {10) and {11}, and obtain
pesitive and quite large values of wj (table 1).

Calibration also requires that we find parameters to
support differences in firms' shares in different national
markets., Firms located in each country have smaller shares of

their export markets than they do of their domestic market.
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This may pe due to differences 1n consumer preferences, or
distribution networks, to transpori costs or to trade barriers.
Tt is convenient to aggregate all these into a single ad
valorem “"tariff egquivalent” form, whose values are given (for
the cournot variant of the electricai household appliance
industry} in taple 1. Calibratien proceeds by assuming ad
vaiorem transport costs of 10%, and attributing the remainder
of the "tariff equivalent" to the demand parameters. aj;.
finally, demand parameters, bj, are calibrated to equate total

sales in each market with their observed values.

4, Reduced trade_bharriels; In this section we model a move
towards ‘completion of the internal market' as a reduction in
the cost of intra-EC trade. We assume that this trade
liberalisation takes the form of an egquiproportionate reduction
in intra-gC tariff equivalent trade parriers. The size of
these reductions is chosen so that the direct cost saving
achieved by the policy 1§ equal to 2.5% of the value of base
tevel intra-BEC trade. Winters (chapt. 2 of Pelkman, Wallace
and Winters, 11988]} suggests that the removal of border
measures affecting intra-gC trade should generate direct
savings of between 1% and 3% of gross trade. He also, however,
identifies other restrictions on free trade, such as public
procurement policles. subsidies, and national standards; these
are difficult to gquantify, but it :s possible that our figure
of a 2.5% reduction in trade costs 1is too low. oOur resuits may

be scaled up to provide estimates {(lL.e.. Eirst order



approximations) of the effects of larger reductions in trade
casts.,

For the eslectrical household appliance industyy this
experiment involves reducing the tariff egquivalents Irom an
average of 31%, to an avevage vatue of 28.5%%. Table 2 reports
the effect of the experiment cn this industry. We assume
cournpot behaviour and a censtant medel range: the conseguences
of yemcving these assumptions are examined in section 5.
consider first the case in whigh the number af fiyms 1s held
constant. The first effect of the policy change Ls to 1ncrease
the volume of intra-EC trade by 22.1%. This increased import
penetration ralses competitiveness i each market, as measuyred
by the reductions in the Herfindah} concentratien indices. The
increased competition reduces prices, 50 expanding sales,
raising consumel surplus, sut reducing profits {except where
the output sxpansion 1s sufficiently large} The national
distribution of the increased productlion 1s byoadly a
projection of existing trade patteyuns, with Italy expanding the
wost, and the U.K. contracting. The expanded production
reduces average costs, the EC average cost reduction belng &
modest 0.32%. Weifare, defined as the sum of profits and
colsumer surplus, rises by an amount equal to 0.64% of base
consumption, of which 0.49% 1s the direct cost saving due to
the reduction ih trade barriers ané 0.15% arises indirectly
from adijustment in the industry. A useful 1ndicator of the
gains from the policy is provided by the ratic of the welfare
change to the change in the value of trade: table 2 reports

that 14.8% of the trade creation 1§ pure welfare gain.



Fable 2; Heduction in Trade Barriers

348; Electrical Houschold Appliences: {Cournel; models per firm constant)

gl_-ggi_\_g_ctjnn and welfare cimn_gc by country

Fized no. of firms Variable no. of firma )
A cutput A consumers’ A profit A Herfindshl | & aulput A consumers’ & namber A Herfindahl
% sarplus, mECY  mRBQU mdex T %% surplus, mECU of firtns index Sp
France 0.75 332 -16.9 -8.02 -0.44 25,1 -f -3.88
Gennany 4.32 24.4 0.4 -5.15 §.21 28.0 0 -4.83
Italy 6.49 18.5 0.5 -5.96 8.89 218 0 -6.45
UK. -4.93 0.3 -11.2 -12.3 -8.14 10.6 -8 -4.63
Raf EC -0.66 29,2 -13.5 -10.4 -3.63 20,0 -2 -5.38
EC 2.09 125.8 -41.6 ' 2.08 105.5 -8
EC nggregates
a EC Aitra-EC A extra-EC A extra-EC 4 nvetnge | A wellarets A welfareta
outpul 5y trade %5 exporis 53 unports 3z costs $ censumption A int-EC trade
Fixed no. of fitms 2.09 321 i1 -6 -6.32 aed T e T
Varisble no. of firms 2.08 4.7 0.6 -5.8 -1.93 0.83 6.7
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If the number of firms is permitted to vary. then exit
occurs to restore profits to their base leveld. The sffect of
thiis is to increase firm scale, so giving a reduction in
average costs of 0.93%. However, exit also goes part way to
restoring concentration to its base level; prices rise and
consumers' gains, while still positive, are reduced. <Combining
consumer and producer surplus, we see that the weifare gain
from the policy how rises to 0.81% of base consumption, and the
ratio of welfare gain te increased trade is 16.7%.

Table 2 also reports the effect of the trade
liberalisation on the external trade of the EC. Imports fall
as a result of the policy, and there is a small rise in
exports. There are two reasons for these changes. First, the
Girect effect of the policy is to reduce the prices of intra-EC
imports, sc switching expenditure away from extra-~-EC imports.
gecond, the expanded EC output reduces firms' marginal costs,
g0 reducing EC producers' prices both inside and outside the EC
and leading to the rise in exports.

Table 1 reports a summary of the results of this
experiment for all 10 industries, and additicnally gives some
key characteristics of egach industry. For each industry, the
table reports the increase in average costs at half MES
{denoted RS}, the share of intra-pBC trade in EC consumpbtion
{dencted TS). the EC average Herfindahl councentration index
{H}. and the direct cost saving of the policy, expressed as a %
of base consumption (DC). The calibrated value of £ 1s also
reported; 1t ranges from high values of 35 and 33 in cement

{242) and footwear {45115, to lows of 5.8 and 7.3 in



Table 3: Reduction in Trade Barriers

All Industries (Cournot, models per frm constant}

| A cutpui & svernge 4 welfareSt A wellareSs
| e cost S, consumption A int-EC trade

242; Cement, lime and plaster:
¢==35.5, R5=20%, TS=1.6%, H=0.066, DU=0.04%
Fixed ne. of firms z 0.24 -.03 -0.% -5
Variable no. of firms ¢ 0.58 -6.93 0.64 s |
257; Pharmaceutical products:
exb, 8, R5=22%, TS=10.0%, H=0.050, DC=0.25%

Fixed no. of firms r 0.37 ~0.08 6.2% 21.8
Veriable no, of firms | 0.39 -0.15 0.30 2.5
200; Artificial and synthetic fibresr
¢=21.5, RS=10%, TS=16.4%, H=0.050, DC=0.91%
Fixed ro. of fiems | 4.19 -0.51 0.99 13.0
Vanable no. of irms | 6.61 -2.45 [.84 14.0
322; Machine tools:
=136, RS=7%, TS=22.4%, H=0.004, DC=0.56%
Tixed no. of firms 1.67 +0.12 G54 13.8
Vannbie no. of firms 2.66 -0.05 G.82 11.4
330: Office Machinery:
€=32.8, RS=106%, TS=23.6%, H=0.120, DC=0.59%
Fixed no. of firms | 10.4 -0,98 0.88 8.0
Vanable no, of firms | 12.3 -1.48 1.45 6.7
342: Eleciric motors, generators ete:
e=7.35, RS=15%, TS=8.8%, H=0.012, DC=0.22%
Fixed no. of firms 6.37 -0.05 0.2% 16.0
Varinble ro. of firms 6.31 -0.04 0.20 18.4
340; Electrical Household Appliances:
e=10.77, AS=10%, TS=19.6%, H=0.110, DC=04q%c
Fized no. of firms | 2.09 -0.32 0.64 14.8
Variable no. of firms | 2.08 -0.83 9.81 16.7
a58: Motor vehicles:
£=13.32, RS=16%, T5=24.8%, H=0.199, DC=0.62%
Fixed no. of firms 3.36 -0.566 0.83 17.9
Verable no. of firms 3.84 -1.51 1.34 25.5
4383 Carpets, inoleum etc.:
e=21.4, R5=6%, TS=18.8%, H=0.031, DC=047%
Fixed no. of firms | 2.51 -0.17 6.67 8.0
Variable no. of firms | 2.70 -0.48 0.76 7.5

451: Footweny

e=53.3, AS=2%, T5=27.0%, H=0.01t, DC=0.27%
Fixed no. of firms kR -6,93 0.35 3.1
Vanable no. of firms 3.44 -0.03 0.40 1.6
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piarmaceuticals {257) and electric motors (342). The
implication that differvent firms® products are very close
substitutes in the first two industries while product
differentiation is much more significant in the latter two
seems in accordance with casual empiricism.

A number of remarks may be made about the results
presented in table 3. First, the ratio of welfare change to
trade creation 1s highly correlated with the degree of returns
to scajle in the industry. This ratio exceeds 18% in the free
entry case in four industries, cement (242}. pharmaceuticals
(257). electric motors (342} and motor vehicles (35C);, and
these are the four industries in our sample with the greatest
returns £o scale. The ratio is lowsest, dropping to under 2%
for footwear (451), the industry with the least returns to
scale. (A negative welfare gain i1is recorded for the cement
industry when the number of firms is fixed, reflecting the very
hiigh transport cests in this industry: the theoretical
possibility of losses from trade when there are high transport
costs having peen demonstrated by Brander & Krugman [1983]}).

Second, the change in average costs and the change in
welfare expressed as a proportion of base consumpticn are
largest in artificial fibres (260), office eguipment (330), and
motor vehicles (350}. This is explained by the fact that each
of these industries has significant returns to scale teogether
with a high proportion of their output traded within the EC (TS
exceeds 20% for each of these industries|. The effect of the
reduction in trade barriers is therefore relatively large in

these industries.
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Thzird, the cost reduction and welfare change is {1in all
cases except one) larger when free entry and exit 1s permitted.
It is only with £ree entry that we observe welfare gains
greater than 1% of base consumption, {in artificial fibres
{266), office machinery {330} and motor venicles {350}}. and
associated reductions in average costs ranging up to Z.5%. The
reascon for this 1s that increased competition reduces profits,
causing exit of firms and hence raising the scale of remainiag
firms. This pro-competitive effect 1s smaller, the more
competitive is the industry originally. Thus, 1n machine tools
{322y, electric motors {342) and footwear (451)., the three
industries with Herfindahl indices below G.G25, we see very
small, or negative, further gains from free entry.

We have quoted results on the ratio of welfare gain to
trade created because this is a ratic which can easily be used
to compare our results with those of other studies. Owen
[1983] reports welfare gains of the order of 50% {pp. 144-147)
of the value of trade created, in contrast with the numbers in
sUr tables 2 and 4 which are mostly in the range of 8% to 25%7.
cuyr results are much closey to those generated by the modelliing
exercise of Harris and Cox {{1984], p.114), who estimate a
Wwelfare gain of 17.5% of trade created by multilateral

liberalaisation of Canadian trade.

.. .Sensitivity: The preceding section assumed Cournot
behaviour and a fixed number of models per firm. While we

regard this as our central case, in this section we report the
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effects of replacing Cournct hehaviour by Bevtrand, and of
remcoving the assumption that the pumber of models 15 fixed.

The difference between Cournot and Bertand behaviour is
that the latter is more competitive in the sense that sach
firm‘s actions have less impact on the industry price indices.
As noted in section 3 this implies that the calibrated
elasticities ave lower in the Bertrand case than in the Cournot
case, these being reported in table 4 as eg and e-. Notice
that for industries in which the Herfindahl index 1s very small
{for exampile 322) the two elasticities are similar. Where the
Herfindahl index i1s large the elasticities may be very
different. Thus in the cement industry (242) the Cournot
elasticity 1s 35.5, and the Bertrand 8. It seems likely that
Bertrand behaviour overestimates the level of competition in
this industry, and conseguently attaches more weight to product
differentiation than is plausible.

What difference does Bertrand behavicur make for the
effects of the reduction in trade barriers? The policy works
by increasing import penetration, and hence reducing firms:®
shares in thelir domestic markets, and so increasing
competitiveness. With Bertrand behaviour these changes in
market share have less effect on price {as price-cost margins
are largely accounted fcor by product differentiationi; the
policy therefore leads to smaller price reducticns. The
smailer magnitude of price reductions means that demand and
ocutput increase by less than in the Cournot case, this being
accentuated py lower price elasticities. Smaller output changes

lead to smaller reductions 1in average costs (table 4}.



Table 4: Sensitivity Analysis

Cournot Bertrand

Models constant Models varinble Models constant Modcly varinbic

Fixed no.  Var. no. | Fixed no. Var. ne. | Fixedno.  Var, ne. | Fixed no.  Var. no.
of firms af firms of firms of firms of firms of firms of firins of firms

242: Cement, lime and plaster: ¢ = 30.5,¢p = 8.0, R5=20%, T5=1.6%, H=0.066

A BC output % 0.24 .58 u.n0 0.1¢

& svernge conts % -0.03 -0.93 -0.00 -0.01

A welforefecantumption -0l .64 0.04 0.G64

A welfazet ini-£C trade -5.0 221 1.3 11.1

257 Pharmaceutical products: ¢ = 5.8,ep = 1.7, RS=22%, TS=10.0%, H=0.05

A EC ontput 5 6,37 430 0.45 0.42 0.2 0.25 .27 G.27
A svernge coats -0.08 -0.1& -0.G2 -0.15 -0.05 -0.03 -0.62 -0.03
4 welfareficonsumption 6.29 4.30 2.3 944 033 0.34 2.36 .37
A welfare3A int-EC trade 21.8 2.5 23.3 32.6 20.2 30.1 11.8 32.7
"380: Artificinl and synthetic ﬁbre;:—:é_é_”i:{?g“: 8.7, R5=10%, 15=36.4%, H=0.050

A EC outpus % 4.19 4.61 1.3g .14

A nverage coris T -9.51 <245 -0.1T -0.14

& welfaseTecansunsptian 6.09 1.84 1.21 0.87

A welfore$ia (n-EC trade 13.0 14.0 214 9.3

322; Machine Toals: ¢¢c = 11,55,¢g = 13.24, RS=7%, FTS=22.4%, H=0.004

4 EC catput = | 167 2.66 2.87 .78 L.66 2.65 2.92 1.66
& arernge corts % I gz -0.05 .0.05 .0.04 -0.12 -0.02 -0.06 -0.01
& welfozeticonuniption .84 0.82 0.86 0.86 0.85 083 . 0.86 0.84
& welfnzets A 1m1-EC trode £3.8 11.4 117 12,3 14.2 11.7 ;110 11.9
330; Offlce Machinery: ¢c = 32.8,¢p = 10.9, RS=16%, TS=23.6%, H=0.12

A BC output % .4 12.5 13.3 12.4 2.684 1.80 4.90 4.96
A average cons -0.98 -3.48 -0.49 -1.95 -6.25 -0.14 -0,24 -0.10
A welfareticonsumption G.848 .45 0.62 1.68% 0.52 0.68 i.14 §.99
& welforeted in-EC trade 8.¢ 1a.% 5.4 13.2 17.1 16,2 15.4 18.2
342: BElectric motors, generators, etc: ¢ = 7.35, ¢ = 6.77, A5=15%, TS5=8.85;, H=0.622

a BC output T G.37 0.31 0.41 0.6 0.29 0.28 2.30 ¢.31

A orernge caata T -0.08 -0.69 -0.02 -0.09 -0.95 -0.01 -0.61 -0.02

A weifareSiconsumption .28 .29 0.3t .19 0. 0.31 9.33 £4.33

& welfare%id mt-EC trade | 18.0 18.4 20.0 24.8 217 211 22,3 22.5
"348; Blectrical Houschold J\.ppﬁnnce.s: ec = 10.7,ep = 7.8, RS=10%, TS=19.6%, H=6.11

A EC output % 2.09 2.08 252 3.0% 1.29 1.30 1.61 1.58
A nvernge cost -0.32 -0.83 -0.32 -0.85 -3.20 -0.22 -0.26 -0.21
) T 6.4 0.81 0.69 1.37 0.72 0.71 0.79 0.88

A welfazeT A 1-EC trade 14.8 16.7 12.2 26.7 20.6 17.7 13.9 21.7
360; Motor Vehicles: ¢ = 13.3,¢p = 7.2, RS=16%, TS=24.8%, H=0.199

A BO sutpus T 336 1.64 e 5.48 1L.71 1.50 31.25 2.42
“Awvermgecas m | -0.56 -1.51 -n.28 -1.83 -0.29 041 -0.50 0,45

A welfareTiconsimption G.83 1.34 a9.76 2.56 0.91 0.89 0.82 1.29

A welfare’A #31-5C trede i7.9 5.5 15,6 47.8 2.7 217 13.3 31
438 Carpets, linolum, ete.: ¢ = 214, ¢p = 17.8, RS=6%, TS5=18.8%, H=0.031

A BC ontput % .51 2,70 174 2.21

& average cests -0.17 -0.49 «8.12 -0.0%

A wellazeTiconsumplion 0.07 0.76 0.7t 0.74

4 welfazeid int-EC trade 8.0 7.5 9.5 8.5

451; Footwenz: eg = 53.0, € = 42.4, R5=25p, TS=2700, H=0.00 ST

A EC ountput T 321 3.44 1.83 2.53

B nverage costs T3 -0.03 -0.03 0.0 0.22

A welfareTicansumption 0.356 G.40 0.41 0.38

A wellareTed it-EC trade 3.1 1.6 1.0 2.0
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However, despite the smaller savings in produciion cost, we see
that, when the number of firms 1s fixed, the welfare gains from
tiie policy are greater in the Bertrand case then in the Couraot
case. This is because the increase in trade (which incurs
transport costs) is less in this case, and because lower values
of & imply greater consumer gains from the reduction in import
prices.

A second consequence of the smaller price reducticn in the
Bartrand case 15 that the policy reduces profits by less. When
the number of firms 1s variable there is therefore less exit
from the industry {(and may be entry as total industry output
rises). so leading to smaller reducticns 1n average cost., The
welfare gains are now also smaller, on average, although this
difference is ambiguous due to lower trade costs and increased
product variety, with more firms remaining in the Bertrand
case.

The second dimension of sensitivity analysis explored in
table 4 is to let the number of product varieties produced by
each firm chnange. This experiment 1s meaningful only if there
1s & significant degree of differentiation in consumer demand
between products varieties, or there are significant economies
of scope. Table 4 therefore does not report results for the
"models variabie® case for the four industries (242, 260, 438,
and 451) where a high value of & indicates little product
differentiation, and cur information on ecopnomies of scale
implies that there is little cost reduction obtained by
expanding the number of models produced at given outpui per

model. For the six industries in which thais is a meaningful
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experiment, table 4 shows that the results of the policy are
affected 1n three ways. First. changes in output are now
generally (but not invariably) lavger. due to the fact that
firms have an additional instrument with which to respond to
the poelicy change. Second, the £all in average costs 1s now
generally (but not invariably) smaller. Firms shorten their
production runs as they expand their model range. There are
economies of scope, but these are smaller than returns to scale
in production of a particular model. Third, the welfare gains
from the policy are now generally {but not invariably} larger,
as the smaller average cost reductions are compensated for by
the benefits of increased product variety. The welfare
difference is particularly marked in two industries, electrical
household appliances {346} and motor vehigles {350), these both
peing i1industries in which economies of scope are assumed to be
relatively significant.

Overall, we regard the variation in results across
different variants of the model as surprisingly small. From
the theoretical iliterature we know that it is possible to
construct examples where assumptions on market structure
raverse the effects of poiicy. A sign change of this type is
observed in the cement industry (242}, but this is readily
explicable in terms of the high transport costs in this
industry. Apart from this, not only the sign, but also the
order of magnitude of the welfare gains, and the ranking of

industries by welfare gain are fairly stable across industries.

6, Integrated markets: The second policy experiment we
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undertake 1s one in which, in addition to the reduction in
tariff equivalents, we require that price differences between
markets are equal to trade costs, so forecing firms to act on an
integrated rather than segmented market basis. In order to
understand the effects of this change, note that firms
generally have a larger share of their domestic market than
they do of foreign markets (see e.g. table 1}. This is
reflected in firms setting price-cost margins higher in
domestic markets than they do in foreign markets in order to
explolt this market power, and in relatively high values of
Herfindahl concentration indices. When markeis are integrated
price~cost margins (cost inclusive of trade costs) must be the
same in all markets, and the relevant measure of concentration
is the Herfindahl index for the EC as a whole. This causes a
reduction in firms’ domestic market prices, and in the degree
of concentration. Essentially, firms lose the ability to price
high in their relatively captive domestic markets.

These changes have two effects. First, the reduction in
domestic prices causes demand to switch towards domestic
producers, and so tends to reduce the volume of intra-gC trade.
Thas is iliustrated for the electrical household appliances
industry in table 5, where we see that, (with a fixed number of
models and Cournct pehaviocur), intra~-C trade falls by 23%. B&As
trade is reduced, so production increases in net importing
countries (notably the U.K. and the rest of the EC), while it
falls in Italy. Second, the loss of domestic market power and
the associated price f£all cause large changes in welfare. When

the number of f£irms is held constant, consumers' surplus rises



Table 5; Integrated Markets

346; Electrical Household Appliances: {Cournot; madels per fizm constani)

Prcéu_cl_i_nn ond welfnre chz_)g_gc b__y country

Fixed no. of firms Variable T
A outpnt A consumers’ A profit A Herfindshl | A output A consumers’ A number A Herfindahl
% surplus, mECY  mECU index T6 % surplus, mECY of firms index %3
France 3.6 145.1 -63.3 ~72.6 25.3 185.7 5] ~41.
Germony 1.5 81.9 -52.4 -61.4 4.3 84,7 -4 -34.8
Ttaly -0.B 89.7 -62.8 -74.3 -0.9 8.4 -13 -42.1
UK. 1.6 52.6 -21.3 «41.5 15.4 46.9 -4 «23.5
Rof EC 0.2 1005 -34.4 -63.7 264 107.¢ -8 -36.%
EC 8.1 41699 -234.9 12.7 503.9 +59
EC aggregates
& EC A mirs-EC A extro-BEC 4 extro-BEC A nverage A welloreh A welfnrets
autput 5% teade 5% exporta Ta miperts %y costs 55 consumption A int-EC trade
Fired no. of fems | 8.1 <238 24 2447 T-11F 1we T
Veginble no. of firma 12.7 .24.5 -12.6 -23.6 -9.04 3.88 -



Table 6; Integrated Markets
All Industriea: {Models pet fism constant)

" Cottrnot Bertrand

_ Segmented Integrated Segmented i Integraied
Fized no. Var. ne. | Fixed no.  Var. ne. | Fixed ne.  Var. no. { Fixed ne.  Var. no.

{

of firms of firms of firms of firms of firms of firms [ of firms of firms

242: Cemcnt, Hme and plaster: eg = 35.5,¢p = 8.0, R5=20%, T5=1.6%, H=0.066

A BC output ¥ 0.24 0.58 1.32 0.03 0.04 6,10 G.91 8.02
A nveroge costz % -0.03 -0.93 -0.12 6.09 -0.0 .08 -6.9 -0.02
A welfazeSacansumption -0.1 0.64 0.22 -0.1 0.04 G.84 G.04 0.94
& WtEC trade T 128 180 -78 -43.1 5 125 16.8 16.8
257 Pharmaceuticaf products: eo = 5.5, ¢p = 4.7, R5=930, T5=10.6%, H=0.05
A EC output T 0.37 0.30 3.32 313 6.22 0.25 0.24 0.28
& average coMs T -0.08 «0.15 -0,73 -3.43 -8.05 -0.63 +0.G65 -0.62
& welfateTiconmumption |  0.29 0.30 111 i45 1 033 9.34 .33 9.34
A inl-EC trade % 13.3 13.3 ~16.1 155 | IL3 11.3 ;6.7 6.7
260; Artificiad and synthetic fibres: ¢¢ = 21,0,¢g = 8.0, R5=10%, 15=36.4%, B=0.059
& BC owiput & 4,19 6.61 .59 7.18 1.39 274 | .43 2.76
Ta averagecoan % | -0.51 ~2.45 177 -1.04 MRy -0.14 018 -0.14
A welfaretyeonsumiption 0.99 £.84 4.14 .91 1.23 0.87 1.21 0.87
A mt-EC trade % 20.4 36.9 +~56.5 -£8.0 15,5 28.8 13.7 27.2
322; Machine Tools: e = 13.6,e5 = 13.2, RS=7%, TS=22.4%, H=0.004
A BC entput T 1.67 2.66 .06 2.86 1.60 2.65 1.60 265
A averngs costs 5 -0.12 (.85 -0.16 -0.1 -p.12 -0.02 -0,12 -0.01
& welforeTiconsumption 0.84 0.82 Q.86 0.43 0.85 0.83 0.85 0.83
A 1nt-BEC trnde e 271 32.0 24.6 20.4 206.8 316 16.6 33
330; Office Machinery: ¢g = 32.8, ¢y = 10.9, i5= ﬂ?{:,ﬁifiziﬁi.(;%;ﬁzﬂ.ﬂ B ’ T
A EC output T 10.4 12.5 T3 22 2.64 3.80 2.87 3.98
4 avernge costs % -0.98 -2.48 -2.71 -2.59 -0.25 -9.1G -0.26 -0.08
A wellareTiconsmmplion 0.88 i.4k 3.88 3.43 0.92 G.98 1.91 0.98
A wt-EC trade %™ | 445 57.2 -64.0 -51.0 22.8 25.7 17.5 21.0
342 Electric motors, generators, eter eg = 7.35,¢g = 6,77, RS5=15"%, T5=8.8%, H=0.022
aBGompen | 037 0.31 172 16 | 029 0.28 .30 .30

-1.05 -0.09 -0.26 -1.30 -0.65 -0.01 é ~0.05 +0.61

& welfaretieansumption | 0.29 0.29 0.52 0.53 0.31 038 | 0.1 0.3t

A int-BEC trade & 17.3 17.9 2.5 4.6 16.2 16.7 14.1 14.6

346; Blectrical Houschold Appliances: ec = 10.7, ¢ = 7.8, RS=16%, T5=18.6%, H=9.1}

& BC autput 5 .09 2.08 B.gg 12.7 1.29 130 ! 1.33 1.38
‘8 arcropeeamts | -0.32 -9.93 -1.15 -9.64 -0.20 -6.22 -0.19 -0.16
A wetforcFiconsumption .64 G.81 1.79 3.85 0.72 0.71 8.72 8,72
A -EQ tonde T 221 24.7 -23.0 -24.5 17.8 26.5 9.5 6.9
350; Motor Vehicles: ¢q = 13.0,¢g = 7.2, RS=16%, T5=24.8%, H=0.]189

A EC ontput T 3.36 3.64 10.5 26.4 1.71 £.90

A nverage casts 7 -0.56 -1.51 -1.72 ~16.8 -6.29 -0.41

& weifareTiconsumption 0.83 1.34 4£.00 121 0.81 0.89

& iu-EC trade 5 18.7 21.2 -61.4 -61.0 14,3 16.5

438; Carpets, inocleum, et eg = 214,65 = 11.0, RS=6%, TS=18.805, H=06.03]

4 EC output 2.51 .76 4.46 4.86 1.74 2.2 L5 222

A nternge costs T .17 -6.49 -0.30 -1.99 -0.12 -0.06 -0.13 -0.06

& welfareSconsumption 0.67 0.76 0.75 .97 0.71 0.74 0.7} 0.74
A mi-EC irade [ 45.0 53.7 26,7 14.8 39.6 46.5 39.3 45.9
451; Footwear: ec = 53.3,6p = 42,4, RS=2%, TS=27.6%, H=0.009

A EC output T 3.21 3.44 5.53 4.6 1.93 .53 1.93 283
A wrernge conta % .0.03 -0.03 -9.26 -1.36 0.0 0.22 9.0 0.22

A welforefyconsumgtion .35 6.40 G.46 .64 9.4% 0,38 041 0.38

& int-BC 4rnde T 41.4 927 0.0 255 31T 0.6 376 76.4
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by Z.6% of base consumption, and profits fall by 1.8% {iable
5. The net welfare gain of 1.79% of base consumption is
nrearly three timss ifarger than the gain from reduced tariff
barviers with segmented markets.

When entry and exit is permitted, then the reduction in
profits leads to very significant exit - over 40% of EBuropean
firms cease production. Coupling this with the increase in
overall sales c¢aused by the price reductions, remaining firms
nearly double in scaie, and average costs fall by 9%. wWelfare
15 then raised by 2.8% of base consumption, nearly five times
the gain recorded when markets remained segmented.

Table 6 reports the effect of this experiment across all
ten industries, and for Bertrand as well as Cournot behaviour;
segmented market results are also reported for purposes of
compariscn. As would be expected, the integration of markets
only has dramatic effects when, in the base case, firms have
significant market power in their domestic economy {associated
with high Herfindahl indices), and when this market power is
exploited {(behaviour is Cournot rather than Bertrand}. In the
Bertrand case the welfare effects of market integration are
negligible, as is the case with Cournot behaviour in the most
competitive industries in the sample (e.g.. 322, machine
tools). However, in other industries welfare gains from
integration are very significant, reaching a peak of 12% of
base consumption when exit is allowed in the motor vehicle

industry.

7. Conclusions;: It is approprilate to sound a note of caution
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in conclusion. The industries that we have studied clearly
have features which can be captured only in a model of
wmperfect competition., The models which we have used in this
analysis do capture some important aspects of imperfectly
competitive behaviour in an intuitively appealing way puat they
are nevertheless at best a crude approximation tc the
complexity of real-world competitive interaction.

We have examilned two routes towards the completion of the
internal EC market. The first treated the policy as a
guantitative change, invelving small reductions in parriers to
trade. This change resulted in increased import penetration in
gach country. SO increasing competition and raising weifare -
although by modest amounts. The second policy change involved
a qualitative change in firms behaviour: forcing firws to act
on a European wide “integrated market" basis, so removing
firms® ability to exploit their domestic markets. This policy
yields large welfare gains. It also causes large reductions in
profit (and in the long run, exit of firms), and it is npot
obvicus that there exist feasible changes in EC trade policy
and competition policy that could impose such a change. 1In
practise policy may be expected to he some compination of our
twe experiments. As barriers are cut, seo firms' abjility to act
in a segmented market manner may be reduced. However,
presenting the two policy experiments separately is
instructive. It highlights the fact that. while some gains can
be derived from moving the EC closer to being a full customs
union, more significant welfare gains may be obtained from the

creation of a genuinely unified European market.
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Appendix

-} Perceived elasticities, The elazticities e;4(B) and 6i4(B)

are obtained by differentiasting demand functions {5} with

respect to pjs and my,. respectively, and incorporating changes

thraugh the pr;ce index. 4, equatlon {(2).
The elasticitles ej4(C) and ;¢ arg obtained by
iffeventiating the inverse demana functlons. which may be

written as
-4/ L7 L/pn i/ -1l/k
Pij 7 ®iz iy Py ¥
and invcrporsting changes in the sub-utility function, ¥i.
equetion i.
I Integrated markets; Let a single firm (denoted ") in country
its sales in the integrated markets by proportion

nauge
~

'k]. i " denoctes a logarithmic derivativel Its prices acrs

3natL¢Lh_d by eguation (13}, Lut msy move eqguiproportionately
amaunts ﬁ*h, Let X be the matrix lefjglxij i=1,.1I, j=1..K

e the vector of log dervivatives aof the vector with elements

and &y be a vector with L in the kth vow, and zeros
ewhere. Sifferentiating the demand functicus and adding
TN
~
K . T
Bi B og41= - ep g+ {e~p]Sx¥g {EL)

1
oy filprms that do not cliange their total sales we have,
S = - gp o+ {e-hiXqg, {ARZ)

where p is the log derivative of the vector with alements pji.
From the definztion of the price indices, (23,

A T .. A A
q = s Idiagin - GRip + SuE il {(a3)

where diag{.} denotes the diagenal matyvix formed £rom the
vector., and § 1s the matrix,

I
5 = {mypsivy4)/ j§lm1?iszj
Uszing (AZ} and {R3) in (A1) gives,

~E{C)g =

[—E 1‘1'%:3‘]"5':; - f{[x 5]' fempl - diag(n - Bkl’fs}“lsk



FOOTNOTES

(1) Article 115 of the Treaty of Rome permits countyies to
suspend the free circulaticon within the BEC of extra-gC imports,
1n order te support national import restrictions.

{2} These praferences may be used for intermediate as well as
for final goods, see EBthier [1582].

(3) We make no distinction between capital and other components
of cost., This 1s equivalent to assuming perfect markets for
used capital goods.

{4) This minimises the extent to which differences in firms’'
cutput levels cause differences in the the slope of their cost
functions {evaluated at base output}. This is5 des:irable, given
the quality of our estimates of f£irm size.

{5% Throughout, we shall assume that profits are restored
exactly to zero, even if this involves fractional firms. We
believe that this gives a more accurate picture of expected
changes caused by the pelicy. In addition, it avoeids non-
uniqueness problems associated with an integer eatry and exit
procedure.

(6} Footwear also has very low taviff equivalents - scmne
2lements of the matrix being less than 2.5%. Because of this
we medel trade liberalisation in this industry as a reduction
in tariff equivalents bringing a cost saving of 1% of base
trade.

(7} There seem to be three principal scurces of the difference
between Owen's results and ocurs: Owen assumes consideraply
greater economies of scale than we do; he treats entry and exit
asymmetrically, letting industries expand through expansion of
existing firms but contract through exit; and he confines
attentiocn to uni~directional trade creation, ignoving the
pussibility that trade increases will involve intra-industry
trade.
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