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ABSTRACT
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A General Equilibrium Model*
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NON-TECHNICAL SUMMARY

This paper investigates the consequences of the completion of the internal
market in the EC using a computable general equilibrium modsl of trade under
imperfact competition. The focus of the paper is on the welfare consequences
of a reduction in trade barriers and on the changes in production and trade flows
with the rest of the world. We report two sets of results: a ‘segmented market’
experiment in which there is a reduction in the costs of trade by an amount equal
to 2.5% of the value of irade; and an ‘integrated market' experiment in which
there is the same trade cost reduction plus a switch to integrated from segmented
markets. This means that firms can no longer price discriminate between markets
but compete on an EC-wide basis, setting the same producer price in all markets.
This experiment implies a much greatser pro-competitive effect of trade
liberalization as each firm's sffective market shares are reduced. Within each of
these experiments we cansider the short run, where the numbers of firms are
held constant, and the long run where there is free entry and exit of firms from
any ofthe EC countries. In both sets of experiments we find large welfare effects
from factors associated with imperfect competition. Intra-EC trade liberalization
has pro-competitive effects which make a substantial contribution to the welfare
change in the first set of experimenis and are by far the most important
componert of the welfare change in the second set of experiments.

The mode! contains a perfectly competitive composite sector and a number of
imperfectly compstitive industries. Production uses intermediate goods and five
primary factors of production. The imperfectly competitive industries include 13
manufacturing industries, as well as banking and finance. These industries
operate under increasing refurns to scale and support an equilibrium with
infra-industry trade. The changes in irade costs and market structure occur only
in the 14 imperfectly competitive industries; the perfectly competitive sector
changes in response to changes in other sectors. The modsl is disaggregated
into seven ‘countries’: France, Germany, ltaly, the United Kingdom, 'Cther EC
Norih' (Benelux & Denmark), Iberia (Spain and Portugal) and Greecs/lIreland.

In the experiments EC cutput in all imperfectly competitive industries rises. The
distribution of the oulput changes across industries and depends on a number
of interdependert factors. These include the relative share of intra-EC trade in
production of each industry, the degree of economies of scale, the degree of
concentration, the elasticity of demand for the individual product varieties and
cost changes due o general equilibrium changes in input prices. The size of the
external frade effects are largest in industries where the production increase is
large, and where initial imports are relatively small. In most industries quantity
changes are larger in the long run. This occurs dus to the exit of firms —remaining
firms operate on a iarger scale, thus giving lower marginal costs and the



consequent increase in production and exports. Moving o an integrated market
implies a much more pro-competitive policy and so also magnifies the changes.
EC exporters berefit substantially from the integrated market scenario. Some
industries greatly increase their saies to the rest of the world and particularly in
the iong run. |t is in those industries which bensefit the most from the
pro-competitive effect of the trade liberalization that the change in EC exporis to
the rest of the world is the greatest. There is also a very substantial decline in
imports of some goods.

We report welfare changes by country of the various experiments which are
decomposed by scurce of gain. Under segmented markets, welfare gatns are
comparatively small for most of the EC although rising slightly in the long run.
Significantly farger gains are reporifed in the integrated market experiment in the
long run. Except for France and 'Other EC North', all countries experience
welfare gains in excess of 1% of GDP; and for Greece/lrefand and iberia the
gains exceed 2% of GDP. It is worth noling that the policy experiment directly
affects only the 14 indusiries, which account for a litlle less than 40% of GDP.

The decomposition of the welfare gains by industry and by type of gain indicate
that the gains largely follow the pattern of the output changes and that the
greatest gains arise from the change in consumer and inlermediate surpluses
arising from the changes in prices. The paper also reports on the decomposition
of the welfare gains by looking at ihe direct cost saving of the policy, at
'distortions’ in each industry and at changes in external terms of trads. The
pro-competitive effect of the policy accounts for a significant share of the gains
in most indusiries in the long run; whereas in the short run a higher proportion
of the welfare gain is generated by ihe direct sffect of the reduction in trade cosis.

We undertake two types of sensiiivity analysis, rather than assuming a uniform
cost reduction of 2.5% of frade costs across all industries, we assess the
consequences of a differential experiment that maintains the same overall size
of the policy experiment. The aggregate welfare effecls are now considerably
larger, because the industries in which the trade cost reduction is now greater
include some of those with the highest degrees of concentration and economies
of scale. Morgover, the changes in the policy effects are not directly proportional
to the changes in policy as a consequence of the interplay of general equilibrium
effects. The second kind of sensitivity analysis reported is with respect to market
struciure, where we change the level of disaggregation within each industry i.e.
a change in the number of sub-industries.

By modelling intra-EC trade liberalization in a general equilibrium model, we can
address several important questions that cannot be treated in a partial
equilibrium approach. We find modest effects on factor markets as trade
liberalization has differential effects across industries with different factor
intensities. General equilibrium efiects enter into the accounting of the welfare



effects of the policy change, but not with sufficient force to make the order of
magnitude of welfare changss different from those that would be derived from a
partial equilibrium approach. We also find quite large effects on the EC's external
trade, as intra-EC trade liberalization reduces demand for imports from outside
the EC. The analysis suggests that there are potentially iarge weliare gains from
factors associated with imperfect competition and hence confirms the importance
of the effects of '1992' on market structure and competition. i shouid also be
stressed, howsver, that much scope remains for improving our understanding of
how to mode! the interaction between trade policy and industrial organization.






1. INTRODUCTION

The amn of this paper is to investigate the role of general
equilibrium effects 1n European integration. Smith and Venables
{1988} used a partial equilibrium approach 1o nvestigate the effects
of the "1992" programme on intra-mndustry trade and competition, and
hence on prices, output and welfare. The completion of the internal
market was found to be a pro-competitive policy, ieading to
substantial increases in firm scale, and bringing welfare gains from
lower prices, and with increasing returns to scale, lower costs.

A partial equilibrium approach ito the study of the completion of
the iaternal market is incompiete, and therefore potentially
misleading, for two reasons. First, partial equilibriem analysis
assumes that resources drawn mnto the industry usder study are
available at prices equal to sccial  opportunity cost. If one
maperfectly competitive industry’'s expansion s -- because of overall
resgurce constraipnts -~ another's contraction, then this assumption is
invalid, and we may overestimate the welfare gains associated with the
policy. Second, partial eguilibrivm studies assume that mput  suppiy
curves are horizontal, so that resources are available to the Industry
at a constant price. | imput supply curves to each industry are In
fact upward sloping, partial equilibrium studies overestimate the
quantity effects of the policy. Input supply considerations affect
not only mputs of primary factprs, but also inputs of intermediates,
which may themseives be produced by mmperfectly competitive
mdustries, so generating ‘linkages’ between idustries.

in an earlier paper {Gasiorek, Smith and Venables, 1991) we took
a general equilibriuvm approach to medelling the compietion of the
mternal market. We did not address the welfare implications of the

policy., concentrating on modelling inputs to each industry and



investigating  the effects of completion of the market on  factor
demands and factor prices. 'This paper 15 based on a richer data set,
which allows us te model the country structure of EC markets at a more
disaggregated level, and to adopt a slightly mere disaggregated
treatment of labour markets: and although we report and discuss the
implications for factor markels and EC outputs of the policy change,
we focus mamly on the wellare effects and on the effects on the rest
of the world.

We consiruct a general equilibrium model i which production uses
intermediate goods and {ive primary factors of production. The model
contamns a perfectly competitive composite sector, and a number of
unperfectly  competitive industries. These industries operate  under
mereasing  returns  te scale  and  support  an equilibrium  with
intra-indusiry trade.  We consider two kinds of policy experiments: a
reduction i ntra-EC trade costs {or these industries; and the same
intra~EC  trade cost reduction but now accompanied by a change m
market behaviour, {rom a ’“segmented’ markel quantity equilibrium, 1o
an ‘integrated’ markei quantity equilibriem.

Tie paper 1s orgamsed as follows.  Section 2 sketches the modef
{with more detail provided in an Appendix), and section 3 discusses
the data used and the calibration of the model to the base data set.
Section 4 describes the effects on EC producticon and external trade of
the two main pelicy experiments undertaken, and section 5 looks at
their mmplications for factor prices. Section & describes the effects
of the two policy experiments on welfare. Welfare effects are
decomposed into parts attributable to the direct effect of the policy,
to nteraction  with distortions, and te terms of trade changes.
Section 7 presents sensitivity analyses: both with respect te  an

aiterpative policy experiment in which the reduction in trade costs is



not upiform across industries and with respect to the assumptions

about market structure used in the calibration of the model.

2. THE MODEL

We work with eight countries. Seven represent the EC. France,
Germany, Italy, the United Kingdom, Other EC North (Benelux and
Denmark]), Greece/Ireiand, and ibera (Spain and Pertugall. {The
anomalous linking of Irelasd and Greece reflects our Judgment about
the gquality of the data available om these countries rather than
geographical ignorance.) The eighth country 15 a rather simple
representation of the rest of the world. In our 1991 paper, we worked
with an alternative level of apgregation, in which Iberma, Other EC
North and Greece/lrejand are treated as a single country, the Rest of
the EC. Aggregation Is not a simple matter of presentatien, because
the assumption of nationa! market segmentation implies that an
aggregation of naticnal markets entails a change n firms' pricing
behaviour 1n these markets, and further because the impact of a
reduction n ntra-EC trade costs depends os the couniry structure
imposed on the EC. The structure we work with is as disaggregated asg
data allows and while some intra~EC trade 15 treated as intra-country
rather than inter-country trade, less than 15% of trade i so
misclassified.

Each country is endowed with five primary factors of production:
capital (facter I}, and labour disaggregated into four skill types.
The types of labour are: professionaf, scientific and related labour
{factor 2); managerial, clericai and other non-manual (factor 3);
skilied manwal labour {factor 4); and unskilied manval labour, (factor
5k We assume that capital is perfectly mobile internationally, and

available at a constant price. Other factors are internaticnally
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unmobile, so their prices adjust to equate demands to endowments. The
commedity structure of the model comprises thirteen manufacturing
industries {listed i Table ! of Section 3) and cne financial services
sector, all of which are assumed to be mperfectly competitive, and
which are modelled in some detail.  The remainder of each econemy 15
aggregated mio a single perfectly competitive composite, which 18
tradeable and which we take as the numeraire.

Each industry coatains a number of f{irms, with at denoting the
number of firms in industry k located mm country 1. For a particular
industry and country all firms are symmetric: {or each k and each i,
the n]l{ firms have the same production and sales patterns. Each of
these firms produces a number of varieties of differeatiated product,
which we denote m{;‘ The output of each dustry 1s used both o {inat
demand, and as an intermediate.

Consider first finai demand. p}i:

i and x};j denote the price and
quantity of a single product variety of industry k produced in country
i and used (as a {inal demand] In country J. (There are n}:.:m{ii such
varseties, and, because of symmetry, we do not need to ntroduce a
notatien for individual varieties). Consumer preferences are such
that the following aggregation procedure s possibie. First,
varieties within an industry and country of sale are aggregated inte a
quagptity index X§ with assocrated price Index P‘j This 15 dane by a
constant  efasticity of substitution aggregator with elasticity of
substitution (common to all couatries) denoted z:k_ The functional
form of this is given n the Appendix. It 15 important to note that
at this level we aggregate over products from all sources of
production; so we do not use the Armington assumption of separate
nesting of products by geographical soufce. Second, the quantity and
X

price indices X};, ?J are aggregated into utility and expenditure



functions. There 15 a single representative consumer with homothetic
prefereaces i each country. I u, is utility, E.i is the wunit

expenditure function, and Mj 1s 1ncome, then the budget constraint is
M. = u.E.(....P'S....J (i1
J 58 3

E‘.} 15 assumed to be Cobb-Douglas. The functionmal form is given in the

Appendix.  Consumer demands btoth for the aggregate quantity indices
and for individual varieties are derived by partial differentiation of
the expeaditure unction.

The guantity of a smngie product variety of industry k produced
m i and used as an intermediate good in j is denoted y}i{;; with price
q!;j. Technology 1s supposed to be such that the followmg aggregation
procedure 1% possible. First, wvarieties within an ndustry and
country of sale are aggregated intc a quantity index ‘t’i; with
assoclated price index Q;‘: {Once again, they are not separateiy
nested by gecgraphical sourcel. Second, the quantity and price
indices are aggregated into a composite intermediate commodity whose
price index in country | 1s F_j' (ses the Appendix), This implies that
there is a single composite intermediate commodity, so that the
proportions n  which each industry uses the products of other
industries are assumed 1o be the same.

The costs of a firm in industry k of country I are given by a

cost function cl;,

&= mk[ hk(zl?]GI.(‘(F..w!,w?,w?.w‘.%,w?)] (2}
i i P Tl LA A S L i |
k_vofk ok
where z. = ;{xij + yij} 3

X .
z{ is the total output per variety of a country i firm in industry k.
The function h* describes the returns to scale in industry k.

Increasing returns to scale means that hk(z‘g)/z}; is decreasing in z[f.
1
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and we employ a functional form {or hk that permits decreasing
marginal cost as well as decreasing average cost (see the Appendix).
Notice that this function is not country specific. Furthermare, there
are no econcrmes of scope, since c? is linear 1n mlf;" and returns to
scale are associated with output per variety, z}: The function G‘;
aggregates input priges Inte cost per unit h.  Its arguments are the
intermediate price index, Fi' and the prices of the five primary
factors of production, wf. The functions G;i{ differ by country, but
only by a scalar, smplying Hicks neutral technical differences. Input
demands, which 1n equilibrium equal factor supplies, vf., are partial
derivatives of these cost functions so we have

S

¢ K kK Kk BG).C(F;,wi.w?.W}I,W?.WQ
y, = En.m.h (z7) — .2 > ! {£=1...,5) (43
i [ i sz
x i
The profits of [irms arc given by
{3 k k_k ok ; k k k
- - SR 5
" m, Zj{ pijxij + qijyij}{ i tij ti_i} c; (5}

where Ili(} and t}i(j are respectively the ad valerem tariff and
transaction costs of shipping a unit of ndustry k output from economy
i to economy ). (The tariff is mon-zero only where j is in the EC and
i is the rest of the world, when the vajue of the tariff 1z the ECs
comman external tariff). We assume that all external trade barriers
are tariffs, not guantity restrictions.

Two alternalive assumptions are made about [irms’ choice of sales
quantities (or final goods. The first is to assume that {irms act as
Cournot competitors in segmented markets. Each firm s mdustry k and

.k .
country + then chooses sales in market j, xi}' taking as constant the
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sales of all its rivals in each market. Optimisation requires the
equation of marginal revenue to marginal cest in each market, where
the sicpe of each [irm’s perceived demand curve depends on the extent
of product differentiation, and on the share of the firm in that
market, This will be referred to as the sggmented market hypothesis
An equation for the equality of marginal revenue to marginal cost :s
given n the Appendix.

The altermative assumption is that firms choose a total gquantity
for sale in the seven EC markets combined, taking as constant total EC
sales of rival firms; with the distribution of these aggregate

quantities between markets i the EC then determined by arbitrage so

as to equate the producer prices of the product, making pli(j(E - t%j} =
;:‘;i(l - tiicel for aill countries 3 £ in the EC. This second

hypothesis wiil be referred to as the [ntegrated market hypothesis.
Its force is that the slope of firms’ perceived demand curves now
depends on product differentiation, and on the [irm’s share 1 the EC
as a whoife, rather than 1n each separate market. Alterpative
behavicurai hypotheses are possible, some of which are discussed in
Venabies (1990}

Firms' choice of intermediate sales quantities, y?j, i1s less
straight{orward. it is possible that purchasers of inputs have some
monopseny power, to be combined with the monopoly power of sellers.
Further, and perhaps more wmportantly, even if purchasers of
intermediates are input price takers, the demand for intermediates is
a derived demand, and establishing the elasticity of the derived
demand curve is not straightforward. For these reasons we assume that
the price of a good seld as an intermediate equals the price of the
same good sold to final demand, qii(j= pji{.j

varieties of intermediate goods entering the price indices QE is held

. Furthermore, the number of

e



censtanl, so abstracting from any variety effects on the users of
intermediate goods.

As has been noted above, each firm produces a number of varieties
of  product, m?. it 15 assumed throughout this paper that these
numbers are constant. Furthermore, it i1s assumed that, at the base,
cutput per variety, z‘l 1s the same for ali f{irms. mt should
therefore be thought of as a scaling device: with different firm sizes
in the base data set attributed to differences in the number of
varieties {irmg produce, not differences i outpul per variety. The
effect of this assumption i5 to ensure that all firms have the same
degree of unexploited economies of scale,

All that remains to compiete the description of the model 1s the
determination of income. income accruing ito factor £ in econemy is
w?v(;’. Natienal ncome 1% Cactor income accruing to the (ive factors,

plus the profits of firms and CET revenue:

Li 22 33 44 55 k k
M, = v.w, + vVw, + vIW, o+ v.w, o+ v.W, + z 8.1, .
i 1 v 1 E L 1 1 1 = [
. )::nkka}: koko, koK {6)
L "s™s8i Pai®si 7 g

where country 8 is the rest of the world. Notice that CET revenue is
attributed to the importing country, though n reality it accrues to

the EC as 2 whole,

3. DATA AND CALIBRATION

The modelling exercise requires calibrating the model to a
particular data set. The principal data reguiremenis are: first,
trade and domestic sales data broken down by industry and by country;
and seccondly, a range of industry-specific parameters. Numerical

specification of the model can then be compieted by calculating the
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values of remaiming parameters and endogenous variables such that the
base year observations support an  equilibcum. Comprehensive
literature reviews were undertaken for a number of the
industry-specific parameters required. A complete list of sources is
net  provided here but is available on request. Key items are
referenced in the text.

The overall structure of the model is one of eight economic areas
or "countries” (listed in the previous section), fourteen imperfectly
competitive industries (listed in  Table 1), and one perfectly
competitive sector which comprises the rest of the economy,

The irdustrial structure used 15 based on the R2S subdivision of
the Eurcpean Community NACE-CLIG classification scheme. The R25
sybdivision distinguishes between 13 manufacturing and 12
non-manufacturing sectors. Here the nop-manufacturing sectors are
aggregated inte two sectors. (financial services, assumed to be
imperfectly competitive, and all of the rest treated as a singie
perfectly competitive sector; while each of the 13 manufacturing
industries js treated as a separate sector,

The base year taken for the calibration is 1985 which 15 the
jatest year for which an ahlmost complete set of trade and production
data was available. Where the data were incomplete the data set was

suppiemented from published Eurostat datz and adjusted as appropriate.

3.0 Trade and Production: Both trade and production data were
obtained from the Furopean Commission: trade data from the VOLIMEX
database, and production data from the BDS database. These particular
data sources were chosen on the grounds of accuracy and reliabitity.
In each case the database derives from the same source as comparable

published Eurostat data, but has been adjusted by the European
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Commission to imprave the degrec of compatibility beth between
different country returns and between the two databases themselves.
Data on internationaj trade 1n financial services were nol available
broken down both by country of origin and country of destinatien, and
a matrix of trade data at this level of disaggregation was derived by
application of an rAs procedure to the data published in the FEurostat
repart International Trade in Services . EURIZ ~ From 1979 to 1988

Despite  the Commussioen's attempts to  recencile  trade  and
production data, problems of incompatibility remamn. There 15 the
fundamental difficulty that trade data are collected on a commedity
basis, while production data are collected on an  activity basis.
Further, the trade date include re-exporis, and therefore tend to
exaggerate trade flows,

Production  statistics Tor 985 were not avaitable on the BRS
database [or Greece, and, in the case of one industry, for Portugal.
Comparable data were therefore obtaimed from Eurestat Shructure and
Activity of Industry, 1985, Mawnn  Results, (SAI), and scaled as
approepriate. For Greece the latest avaifable Tigures from SAl were
for 1983; so these were rescaled to account for Greek growth between

1983 and 1985.

3.2 Industrial Data: The ndustry specific data required inciude
the share of valuve added n production; the share of each Tactor 1n
value added; the eiasticity of substitution between different factors
ol preduction; the share of final demand in the output of each
industry; the degree of returns to scale in each industry; a measure
of the number of symmetric firms competing in each ndustry and each
country. Some of the key features of these data are presented

Tabie |.
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The model distinguishes beiween f{ive Tacters of production -
capital and four types of labour, professional, scientific and related
nen-manual {Ll}, managerial, eclerical and other non-manual (L2},
skilled manual (L3}, and wunskilled manual {L4). Both the share of
value added in production, and the share of capital in value added
were calculated from the BDS database. The shares of the four
different types of Iabour were calculated on the basis of United
Kingdom earmngs dats, and the UK Census of Preduction. UK shares
were tzken to apply to all countries. The factor shares in value
added are listed in Table 1. The table shows that the most capital
inteasive industries are metalliferous preducts and chemical products,
and the least capital ntensive are electrical goods, office machinery
and precisien instruments, and agricuitural and indusirial machinery.
The industries most intensive 1in professionai and highly skilled
warkers are the electrical goods industry, office machinery and
precision instruments, and f{inancial services {which are assumed to
employ no manual labour)., The most manual iabour intensive industries
are the metal products, rubber and plastic, and textile industries.

The G}.f component of the cost fenction is a nested constant
elasticity of substitution function. The capital-labour elasticity of
substitution i1s derived from a review of the available literature and
15 largely based on the estimates in Piggott and Whalley {1985). In
the version of the model presented in this paper the same measure of
elasticity 15 then also assumed between the different types of labour.

Central to the model 1s the interaction between the degree of
scale returns and the extent of concentration in each industry. We
measure the degree of concentration by computing Herfindahl indices.
The reciprocal of this index gives the number of equal sized firms in

the industry equivalent to the observed size distribution, and it is
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this that we use for firm numbers 1n the medel. For most counirses,
data for the computation of the Herfindahi indices were obtamed from
Furestat. The dalz source here 1s the same which s used in compiling
Eurostat’s Struclure and Activity of Indusiry, 1985, Resulls by Size
Class, but with a wider size class breakdown. For the remainng
countries data were obtained from the respective national statistical
offices, except for Portugal where firm numbers were estimated on the
basis of firm sizes in Spain. Unfortunately, primarily for reasons of
statistical  confidentiality, the larpest size class for which data
were available was rarely greater than 5,000 employees, and {requentiy
only 1,000 empioyees. However, where one 15 Interested n
establishing the degree of market power firms may have it 1s precisely
in the largest size classes that the most important snieractions tale
place. in order to capture the dispersion of [irms i the top size
class 1t was assumed that the size of firms in this class follows a
Pareto  distribution. The Herfindahl index {or each industry and
country was then computed on the basis of firms in size classes other
than the top class all bemng of averapge size for thewr class; and the
size of Tirms in the top size class ollowing a Pareto distribution.

it 15, however, not reasonable to suppose that at this level of
aggregation ecach firm 1m an ndusiry 15 competing with all other
firms.  We have therefore assumed that each industry 15 divided nto
sub-industmes, with Tirms compoting only at sub-industry level, each
{irm represented 1n only one sub-industry, and each sub-industry
within any industry having the same number of equal-sized firms. The
number of sub-industries in each industry was based on a Herfindahl
calcufation of the number of equal-sized 3-digit industries n each of
the 13 manufacturing industries {using output weights from a sample of

EC countries), with judgementai modifications for 1wwo industries



(metalliferous products, food products) where the procedure generated
an 1mplausibie number of sub-indusiries. The firancial services
sector was assumed to consist of two sub-industries. The number of
sub-industries in each industry is reported in the column "Sub-ind" cl:
Table 1. When an industiry is  divided into  sub-industries, the
relevant measure of concentration :s now not the Herfindahl index for
the industry, but that for the sub-industry, which 1s the original
sndex  maultiplied by  the number of sub-industries, Sensitivity
analysis with respect tc the assumptions about sub-industries is
reported in Section 7.

The concentration measure reported in the first column of Table {
is the Herfindahl index for sub-industries, adjusted to take account
of import penetration. The six industries with the highest degree of
concentration are {in order] office machinery, transport eguipment,
siectrical poods, chemucals, nep-metallie mimnerals, and metalliferous
products. The three industries with the lowest degree of
concentration are rubber and plastics, paper., and textiles.

Table 1 also lists the degree of assumed returns to scale (IRSL
In each case the percentage figure refers to the increase in costs as
a rvesalt of a 507 reduction in  output. These estimates are
engineering estimates for which the primary data source was Pratten
(1988}, supplemented by an extensive literature review.

The column "FES" of Table.l lists the proportion, obtained from
Eurcstat, National Accounts. Input-Gutput tables. 985 of the output
of each industry that is devoted to final expenditure as opposed to

befng used as an intermediate good.

3.3 Degmand and calibration: The price elasticity of demand for the

sndustry aggregates, ka_ and ij. with respect to the assccizted price
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indices, are unity, by the Cobb-Douglas assumption. The price
elasticities  of demand for ndividual varicties depend on  the
clasticities of substitution @ the CES appregaters. For intermediate
products we assume that this elasticity of substitution 15 the same
for ail industries, and egual ta 5.

For final products we assume that the base data set represeais a
long run equilibrium in which profits are zero. Technelegy and firm
scale 1mply a relationship between average cost and marginal cost,
and, with the assumption of long run equilibrium, this alsc gives a
relationship between price and marginai cost.  This price cost margin
15 supported at  eqguilibrium by  two  considerations: product
differentiation and market power stemming f(rom the degree of
concentration 1n  the industry and the form of nteraction between
firms.  We assume that the base case 15 a segmented market Cournot
equilibrium.  The price cost margin then smplies a measure of product
differentiation, from which we obtain a wvalue of the elasticity of
substitutlon, s:k Calibrated values of s:k are reported 1m Tabie L.
They are to be interpreted as the price elasticity of demand for an
mndividual product variety, holding prices of other variettes and the
overall industry price index, P}; constant. These elasticitlies are
very high in food, and textiles; and are relatively low (so products
are quite highly differentiated) in industries such as paper, and
chemicals.  This method of calibration deoes of course depend on the
form of the base cquilibrium. Sensitivity analysis over equilibrium
concepts 1s undertaken in Venables {1990).

The final stage of calibration avolves positioning demand curves
(i.e.. f{inding parameters of a?j. of the aggregators given in the
Appendixj such that consumption of products in- ecach country Is

consistenl with the matrix of production and consumpticn.
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4. QUANTITY CHANGES

In this section we focus on the conseguences f{or trade and
production of the reduction in trade barriers arising from the
completion of the internal market. We report two sets of results: a
"segmented market” experiment in which there is a reduction in the
costs of trade by an amount equal to 2.57% of the value of trade; and
an “integrated market” experiment in which there is the same trade
cost reduction pius a switch from segmented market to Integrated
market equitibrivm. Within each of these sets of experiments we
consider a short-run case in which firm numbers are held constant and
a long-run case n which there 15 free entry and exit of firms from
any of the EC countries. The changes in trade costs and market
structuyre occur only i the 14 imperfectiy competitive industries;
the perfectly competitive sector 1s not directiy affected by the

experiment, but changes in response to changes in other sectors.

4.1 Sepmented Markets: Tabie 4.1 shows the changes in total EC
output, EC exports to the rest of the world and EC imports from the
rest of the world for both the short run and the long run. EC output
in all the imperfectly competitive industries rises by modest amounts.
The distribution of the output changes across industries depends on a
number of factors, including tha relative share of intra~-EC trade in
production of each industry, the degree of economies of scale in the
industry, the degree of concentration in the industry, the elasticity
of demand for the individual product varieties, and cost changes due
to general equilibriwm changes in input prices, ‘The higher the share
of trade in production the greater the benefits of the reduction in

trade costs; the greater the economies of scale in the industry the
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larger will be the cost reductions armsing f{rom increasing ouipuly the
more concentrated the industry the greater will be the competitive
gaing  arismg  frem  the trade iiberalisation; the more elastic is
demand 1n the industry the farger the change  output for a given
change in costs {and therefore prices); while the effects of input
price changes depend on the factor intensity of the industry. The
factors are not all independent as the process of calibrating the
model chooses the demand elasticity n order to recencile the
assumption about returns to scale with the nformation about
concentration.

in both the short run and the long run the industries that
experience the most expansien n this experiment are office machinery
and precision 1nstruments, transport equipment, and textiles, ciothing
and ieather. Office machinery and precision instruments is  an
industry with large economies of scale, high concentration, and a high
oroportion of output traded within the EC. The largest outpui effects
are m the two most conceatrated ndustries, i which the
pro-competitive  effect of nra~EC  iiberalisation wilt be greaiest.
The averall expansion of the imperfectly competitive sector occurs
partly due to the release of real resocurces as trade costs are reduced
and as firms exploit the advantages of economies of scale, but alse
due to the contraction of the perrectlf competitive sector. in the
short run the perfectly competitdve scctor coptracts by 0.56% and
the iong run by 0.827.

Locking at the external trade of the EC we see a decrease in
mmports and inerease 1n exports.  As usual there is a trade diversion
effect coming from the decrease in the cost of intra-EC trade, and
this reduces extra-EC imports.  In a perfectly competitive model this

effect would be offset by an imcrease 1n EC prices, as indusiries move
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up supply curves. However, in this framework the reduction in imports
is reinforced by fails in EC prices as [irms move dewn marginal cost
curves, so generating a relatively large reduction in  ilmports.
Similarly in a perfectly competitive economy we would expect fo see a
decrease in exports; however, because of EC cost reductions, extra-EC
exports now tncrease.

The size of the external trade effects are largest in industries
where the production increase 1s large, and where Initial imports are
relatively smali {so the increase Is measured apainst a small basel.
Of course, changes i the trade position of the imperlectly
competitive industries are mirrored 1n the trade of the perfectly
competitive composite sector, since the balance of payments balances.

No account s taken in the model of quantitative restrictions on
trade, though In reality EC 1mports to some ndustries, notably
transport equipment and textiles, are sebject to such restrictions.
The declines in demand for imports shown in Table 4.1 as reductions in
EC wnports frem the rest of the world might in reality appear n such
cases as reductions in the rents gamed by constrained exporters
rather than in quantities imported.

Comparing the long run and the short run we see that in most, but
not all industries, quanatity changes are larger n the long rua.
These are industries In which exit of firms takes place. Remaiming
firms operate at larger scaie, «this giving lower marginal costs and

the conseguent increase in production and exports.

4.2 Integrated Markets: In this section we allow not only for the
2.57 reduction in trade costs but we also assume that EC markets are
Tully integrated. This means that firms can no longer price

discriminate between markets but now compete on an EC-wide basis by
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setting the same producer price 1n all markets. This experiment
therefore mmplies a much grealer pro-competitive effect of  trade
liberalisation as each firm's effective market shares are reduced,
Table 4.2 shows the consequences of the same two experiments described
previously but this time with the integrated markets assumption.

As can be seen from the first column of the table, output
changes, even holding the number of Tirms [ixed, are significantly
higher than previously -~ 1n most cases at least twice as high. As in
the segmented market case the distribution of these output changes
acrass ndustries anvolves  office  machinery, electrical goods and
transport equipment expanding the most.  The pro-competitive effect of
this policy reduces profits, so exit of firms ocecers i the long Tun.
This greatly increases the outpul expansion and 1w particular for
metalliferous  products, non-metallic  mineral  preducts,  trassport
equipment and [ood products. As belore these chanpes take place due
to the combination of the nitial reduction in trade costs and the
change 1n concentration (exit of firms from the industry] which
enables remaining firms to take advanizge of ecopomies of scale,
together with the relatively high clasticities of demand n these
mndustries. The chapges 1n concentration are farger in  this
experinent as a resuit of the integrated market assumption which makes
the EC market much more competitive thaa previousiy. These changes
are aisc accompamed by changes .in output 1 the perfectly competitive
sector which now contracts by 1697 in the short run and by 4.5%2 1n
the long run.

EC exporters beneflit substantially from the integrated market
scenaric, with some mdustries greatly increasing their sales to the
rest of the world (food products +127%: transport equipment +6.77%).

The chamge 1n the patiern of exlernal trade flows is much more
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substantial in the fong rua. This ss particufarly true of EC exports
to the ROW, which rise by large amounts as scale economies mduce
changes in costs. [t i1s o those EC industries which benelit the most
from the pro-competitive effect of the trade liberalisation that the
change 18 EC exports to the ROW is the greatest. There 1s also a very

substantial deciine in imports of some goods.

b,  Facvor pricES

Tabies 5.1 and 5.2 report the implications of the experiments for
wages; the price of capital 1s, by assumption, held constant. The
tables permit comparisons of wage changes both across the four types
of labour, and across the seven EC countries.

Looking first across types of labour, it is generally the case

that the mawn beneficiaries are type | labour-- professional, and
scientific and related. Thia g particulariy so in the long run
integrated market experiment. In six of the seven countries the

iargest wage increase 15 received by this type of labour. Conversely,
unskitled labour s the relative loser. in the long run ntegprated
market experiment, for five of the seven EC countries, the smallest
wage ncrease is for unskilled manual fabour (labour type 4); and in
four countries this is a wage rveduction {in terms of the numerare,
although not necessarily i real termsl The reasons for the
differential Impact of integration across skill types are clear from
table i All  the imperfectly competitive industries are intensive
users of type i labour as compared to the perfectly competitive
sector; and the industries which are the most intensive users of type
1 labour (office machinery -and electrical goods! experience reiatively
large output increases.

Acress countries there 1s some tendeacy, albeit small, towards



Tactor price equalisation. The coefficient of variation of the price
of the first three kinds of labour across countries shows a slight
reduction as a resuit of the policy experiments; aithough the
coefficient of variation of the wage of the least skilied labour shows
a small increase. The tendency towards factor price eqealisation,
modest  though it is, reflects the fact that factor endowment based
comparative advantage is being more fully exploited {ollowing the

trade liberalisations.

6. THE WELFARE CONSEQUENCES OF 1992

Table 6.1 shows the distribution across EC countries of the
changes in welfare as a resuit of all four experiments - segmented and
mniegrated markets in both the short and the leng run. Welfare gains
are measured by compensating variation, and expressed as a percentage
of GDF. Table 6.i shows that all countries experience a wellare gamn
from trade liberalisation. However, under the segmented markets
hypothesis this welfare gamm is cemparatively small for most of the EC
countries. The welfare gains are highest f{or Greece/lreland {+i.17)
and the Iberian countries (+0.6). The welfare gams are a little
larger = the long run. Significantly larger gaias are reported in
the integrated market experiment in the long run. Except for France
and the Other EC North ail countries experience welfare gains in
excess of 1% of GDP and for Greecesireland and the Iberian countries
the gains exceed 27 of GDP. it is worth noting that the policy
experiment directly affects only the 14 industries, which account for
z littie less than 40% of GDP.

In order to gain a greater understanding of the source of these
welfare gains we decompose them both by industry and by source of

gam, [irst for the segmented market experiment and then the
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integrated.

6.} Segmented Markets: The first column of Table 6.1.1 gives the
welfare gains generated by each industry 1n the long run segmented
market expertment as a proportion of EC censumption of the industry’s
product. Two observations can be made. First, the gams are quite
small -~ exceeding 1% of consumption in only two ndustries.  Secoad,
the distribution of gains across industry [ollows quite closely the
pattern of output chanpes previously discussed. in particuiar, we see
that the two industries with the largest long run gains (relative to
consumption} are transport equipment and office machinery. Gains are
smallest i banking and fTinance and n metal products. This conlirms
the fact the the gains are greatest i the more concentrated
mndustries.

The remawning columns of tabie 6.1.1 decompese the gans n each
mdusiry 1nto s1x compenents. The unit 15 the percentage of the total
gain in the industry attributable te each component (and elements may
exceed 1007 if other components are negativey, The [irst two, DCSp
and DCSn, are changes in consumer surplus. Changes n prices of
individual products, p};g, and the number of products available, n}:,
change the price indices for ecach mdustry in each country Pl;, and
hence the wvalue of the expenditure function and consumers’ surplus,
The first two columps give these effects, split into the price effect
(DCSp, attributable to changes n pi{jl, and the variety effect {DCSn,
attributable to changes in nic}. The latter is positive in industries
in which the number of {irms has increased and negative i there has
been a decrease (and would be zero in & short-run experiment, of
course). The third column, DIS, gives the analogous effect for

intermediates. Changes in intermediate prices, q:, change the
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intermediate price indices, Ql; and f-‘}, and the value of this change is
reported as the change 1n intermediate surpius produced by each
industry which supplies intermediates. The fTourth column, DGR, gives
the change in external tariff revenue, and the fifth, DPR, the change
in profits of firms in the industry. In the long-run experiment shown
i Table 6.1.i, the profit effect 1s necessarily zero. The sixth
column, GE, shows what we call the general equilibrium elfect: the
change in industry costs due to changes in nput prices. The need for
this to be accounted for is most easily seen by supposing that wages
have fallen. This would raise profits, but not, of itself, rase
welfare, being simply a redistribution from jabour to profits. The
change in costs shown in the GE column would in this case be egual and
opposite to the effect shown in the DPR column. Similarly, i profits
rose only because of a Tall in intermediate prices, the benefits of
this would have been accounted for i DIS, and to avoid double
counting an equal and opposite cost effect would be recorded in the
general  equilibrium  column. In a partial equilibrium  mode] such
general eguilibrium effects would of course be absent.

From table 6.1.i i1t can readily be seen that the greatest gains
arise from the change 1n surpiuses arising from the changes in prices
~ change in consumer surpius + the change I Intermediate surplus.
The distribution of these gains beu;veea consumer  surplus  and
mtermediate surplus {oliows clesely the final expenditure share of
each ndustry (for example, metalliferous products has a very low
final expenditure share, and conversely a high intermediate share),

The change in welfare due to the variety effect will depend on
whether there is entry or exit m the industry. A large negative
change 1s reported for transport equpment and food products, which

are those andustries earlier identified as experiencing the greatest
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declines in firm numbers. The change in government revenug ME3SUres
trade diversion, and s 1o all cases negative (it 15 zero for the
banking and finance sector as there is no CET), which refiects the
decline 1n ROW imports te the EC. The pattern of these changes
follows ciosely the pattern of the external trade llows.

Table 6.1.2 presenis a different way of decomposing the welfare
gains for each industry by looking at the direct cost saving of the
policy, at "distortions” in each industry, and at changes in external
terms of tirade. The distortions term Is relevant because quantity
changes have welfare effects i marginal costs differ from margnal
social  valuations. We identify these effects Dy [first order
approximations.  This 1s why the f{irst column of Table 6.1.2, giving
welfare gamn  generated ULy each industry as a percentage of
consumption, s differest from the first eolumn in table 6.0
Agawn, the remaming coiumns in this table give the percentage of the
total welfare gain n that ndustry  which 15 attributabie 1o each
component.,

The first componeni of the weifare gamn (direct] pmves the
direct cost saving due to the assumed reduction in the cost of trade.

Th

b

e second, (competitlon), measures welfare changes associated with
the fact that firms set prices above marginal cost. The approximation
we use to get this effect 13 the sum of changes n outputs praduced of
gach good times the price margimal cost margin on that good. Denoting

changes by 4, this 1s

: k % t k ke ¥ 1 W
k __E D [imt } - — F A% € 4g [lwt ] - — > AY
Z!nl m, ; 13 1} a=" 1} 1) 1) az: 1]

It should be noted that since price marginal cost margins are



generally higher on home sales than on export sales, and the policy
increases trade volumes, it ig guite possible that this effect could
be negative.

The next effect (differentiation) gives the value of the
distortion associated with the changes in the number of firms. Since
firms are unable to capture the entire consumer surplus associated
with the introduction of a new product. introducing a product will
give a welfare gain. With preferences of the type used here the net
welfare gain is 1/{e~l} times the revenue {and costsi generated by the

product. The differentiation effect is therefore:

Z Z atal (e“—)

Column 4 gives trade diversion: the change mn the velume of

gnports from the rest of the world times the commen external tariff.
Columas 5 and & give the value of changes in exteraal terms of trade.
With intra-industry trade these can be reporied separately for exparts
and for imports.

The first thing we learn from Table 6.1.2 1s the high proportion
of the welfare gain that is generated by the direct effect of the
policy, the assumed reduction in trade costs. in the shert run, not
shown in the Table, this exceeds 100% of the total gains in four
mndustries, mplying that the Other induced effects are, In totai,
negative.  The proportion of gams attributable to the direct effect
1$ reduced considerably in the ieng rus, though there is still one
case in which the direct effect exceeds 100%. The competition effect
brings a significant share of the gains in most industries, as exit of
firms brings increased firm scale. The wvalue of the distortion

assgciated with changes in the number of firms is negative where there
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s exit from the industry and positive whers there s entry. These
effects are generally quite small.

Trade diversion creates a welfare cost, and the share of this
depends on the size of the increase wm imports, the level of the CET,
and the overall gain i the industry. The terms of trade changes
mdicate that, in all industries, there 15 a fall 1n both export
prices and 1mpori prices. The fall 1n smpoert prices arises as
mporters cut price in Tesponsc to increased competition i the EC
The deterioration of the export terms of trade is a consequence of
lower marginal costs of firms in the EC, and 15 largest i the most
concentrated 1ndustries, for exampie office machinery and precision
instruments, and Uransport equpment. it should be noted that the
rest of the world gains from the net terms of trade changes reported
here. In a perfectly competitive medel econsmic integration would
generally improve the terms of trade of the EC, and worsen it for the
rest of the world; here, the supnly side improvements 1z the EC are,

in pari, exported, so giving welfare gains [or the rest of the world.

6.2 Inteprated markets. Tables 6.2.1 and 6.2.2 provide the same two

types of breakdown of the weifare consequences of trade liberalisation
but this time for the integrated market scenario. Looking across
mndustries we see much larger gams in this case than in the segmented
case [comparing tables 6.1.1 and 6.2.1%L However, the relative
performance of industries s similar, with transperi equipment and
of fice machinery giving the largest gains.

Locking at the decomposition of gams in table 6.2.1 we sec the
pro-competitive nature of the integration ecxperiment ieading (through
short-run profit changes, not shown in the Table) to a considerable

amount of exit, as indicated by the welfare [oss asscciated with the



variety effect.
Table 6.2.2 decomposes the welfare gain by direct elfect,
distortion, and terms of trade. As would be expected, the preportion

of the gain attributable to the direct effect of the policy is now

much reduced. Most of the welfare gains are atiributable to the
competition effect -- the expansion of productien by firms operating
with price in excess of margmal cost. Agair, this s partially

offset by loss of variety, by trade diversion, and by deterioration in
the export terms of trade as some of the benefits of lower margnal
costs are passed to ROW consumers.

The resuits reported in this section can be compared with the
partial equilibrium results of Smith and Venables {1988), where the
iong run weifare effects of the segmented market experiment ranged
from 0.297 to 1.3172 of base consumption [excluding a smngle good for
which the effects were much less), while in the integrated market
experiment, the effects ranged from 0407 to 5574 of base
consumption. The range of numbers reported s the first columns of
Tables 6.1.0 and 6.2.} are therefore quite comparable with the earlier
partial equilibrium resuits. The weifare changes by country shown in
Table 6.1 seem much smaller, but recall that the Table shows the
welfare change as a fraction of GDP for a policy experiment that is

assumed to affect directly a littie less than 407 of the economy.

7.  ALTERNATIVE EXPERIMENTS AND ASSUMPTIONS

The experiments described in the preceding sections ail assume
that "1992" brings a cost reduction of 2.5% of trade costs uniformiy
across all fourteen industiries; but the policy Impact of *1992" will
surely not be so uniform. The Commission of the European Communities

{1989) have attempted to identify goods for which the impact wili be
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greatest, and on the basis of thewr work, and judgements aboul the
possible smpact of "1992° in financial services, we have rum an
alternative set of policy experiments in  which the trade cost
reduction is increased to 5% in four industries: office machinery,
electrical products, transport equipment, and food production; and
raised to 107 in banking and finance. So that the averali size of the
policy experiment 15 comparabie to that investigated in eariier
sections, we have reduced the trade cost redection in the other nine
ndustries to 0.5687%, a levei that ensures that the overall cost
reduction on intra-EC trade is the same In both sets of experiments.
The aim of this exercise is as much to explore the sensitivity of the
model to changes tn the size of policy changes as to provide a more
accurate modet of the inter-sectoral impact of "1992"

Table 7.1 compares the long run effect of the two sets of
experiments. One striking resuit 1s that the aggregate welfare effect
of the differential trade cost reduction 15 considerably greater than
that of the uniferm trade cost reduction.  This 15 easy to understand
it the lipht of the eariier discussion about the mdustrial
characteristics which lead to large policy effects. The ndustries mn
which we are now assuming the trade cost reduction wili be greater
mclude  some of the industries with the highest degrees of
concentration and economies of scale. Secondly, it should be noted
that the changes in the policy seffects are not directly proporticnal
to the changes :n policy: as the trade cost reduction 1s doubled 1n
transpori equipment, for exampie, the welfare gain in that sector more
than doubles in the segmented market experimenl, and less than doubles
in the integrated market case. This is the natural consequence of
general  equilibmium  effects  which  unply  that  policy  changes

origmating in one sector have effects that are not confined to that
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sector.  The general equilibrium effects seem to be more visible in
the integrated market experiment.

The secand kind of sensitivity analysis we conduct 15 with
respect to market structure. Evidently, each industry contains many
different product types. Our model contains two ways of handling the
disaggregation {rom the mdustry to the product. One s the division
of each ndustry 1nato sub-industries; the other i1s by product
differentiation within each sub-industry. The resuits reported so far
are based on the division of ndustries Intc sub-indusiries, as
reported 1 table 1, with the corresponding {calibrated} measures of
product differentiation, £. How are results changed If we handle the
disaggregation differently? The model was recalibrated and
experiments rerun with the assumption that each industry consists of a
singie  sub-industry. Making this change means that calibrated
elasticities are now lower, as reported in table 1| as g’ Lower ¢
corresponds to a greater degree of product differentiation; as woeuld
be expected, not using sub-industries to capiure heterogeneity within
the :ndustry puts more weight on product differentiation between
individual varieties.

This change influences results in two ways, First, lower demand
elasticities mean that quantity changes become somewhat smaller.
Second, 1ndustries are less concentrated (since firms are not divided
between sub-industries), so the pro-competitive effects of policy are
smaller. Table 7.2 reports welfare changes in this case. We see that
welfare gams In the short run segmented market experument are now
slightly larger. This s because the increase in trade volumes, with
associated trade costs, 15 slightly less. However, in all other cases
gains are reduced. As argued above, gains come f{rom the

pro-competitive effects of policy. Shifting competition from the
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sub-industry to  the industry level makes the equilibrium more
competitive, reducing the scope for these gamms. This appears most
significantly in the long run integrated market experiment, I(n which

gains are reduced by around 40%7.

8. CONCLUDING COMMENTS

We have medelled "1992" 1n two ways in this paper: first as a
farly modest change in intra-EC trade barriers, and second as a
change in trade barriers accompanied by a significant change in the
behaviour of [irms. In both sets of experunents we find large weifare
effects (rom [aciers associated with imperfect competition. Intra-LC
trade liberalisation has pro-competitive effects which make a
substantial  contribution te the weifare change 1m the first set of
experiments and are by far the most important component of the welfare
change in the second set of experiments.

By  modelling intra-EC  trade liberalisation i a  general
equilibrium model, we can address several important guestions that
cannot be treated i a partial equilibrium approach. We find modest
effects on factor markets as trade liberalisation has differential
effects across ndustries with different factor intensities. General
equilibrium effects enter mnto the accounting of the welfare effects
of the policy change, but not with sufTicient force to make the order
of magnitude of welfare changes different from those that wouid be
derived {rom a partial equilibrium approach. We alse [ind quite large
effects on the EC's external trade, as mntra-EC trade liberalisation
reduces demand for imports from cutside the EC,

Policy simuiation in numericaily calibrated models should ajways
have health warnings attached. The results are based on a theoreticai

meodel that s, at best, a very crude approximation to the real world
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aad on a modest amount of naperfect data. In this exercise there are
at least three areas of particular concer.

The first 1s that the rest of the world 1z modelled 1n a famriy
rudimentary fTashion, so that results on external trade eflects should
be treated with caution.

Secondly, it 1s the effects on competition of trade policy
changes that dominate our resusits, but market structure is probably
the area in which the interpretation of cur data is most problematic.
The analysis we have undertaken of the sensitivity of our results to
changing the modelling of competition within the mdustry shows that
while the general shape of the results ss broadly unchaaged the size
of welfare efTects of policy 1s fairly sensitive to the modelling of
competition.

Thirdly, there 15 a considerable degree of wuncertainty about what
"1992% wiil actually mean. We have addressed this uncertainty first
by underiaking two kinds of policy experiment: a segmented market
experiment in  whick firms’ behaviour remains unchanpged, and an
integrated market experiment in  which firms behaviour become
significantly more competitive as a result of the creation of a single
Eurcpean market. As in owr earlier partial equilibrium work, we find
that the effects of "1992" differ quite markedly between these two
interpretations of what "1992" means. We have also investipated the
sensitivity of our resuits o changes 1 the  inter-industry
distribution of the effects of policy, and find only a moderate degree
ol sensitivity here.

In short, our analysis confirms the ceatral importance of the
effects of "1992" on market structure and competition, while
suggesting that there remams much scope for improving our

understanding of how to mode! the interaction between trade policy and
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industrial organisation.
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Appendix:

Consumers w1 cowntry J, 1 = i...d, consume products which are
produced in each country, sc the number of product types available
for consumption is Eiﬁinimi. Demands 1n each country are derived
from a Dixit and Stiglitz (1977} type welfare fuacticn, Le.,
there is a CES aggregator of the form,

& o [ )‘: n.fmlfa¥(_1/c*)x§gc“-1)/e"]:“/(e“-l)
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where al;j are demand parameters describing the preferences for of
a consumer In couniry j for product produced in country L X‘}; can
be regarded as 2 quantity index of agpregate consumption of the
industry output. Dual to the quantity mdex is a price index,

P?, taking the form,

1 K K
% [[ k¥ wll-g )]1/{1—5 ) =L, (A2}
1

=1iii‘jij

and representing the price of the aggregate product, where the plicé:

are the prices of the individual varieties. The unit expenditure

function 15 Cobb-Douglas, so
kB4 k
E. =1 (P37 J= Lo, YA =1 (A3
J " J i J

where the Bl; give the share of iIndustry k& in country 3

expenditure,

X . . k k .
Construction of the intermediate aggregators, Yj' Qj and Fj 15
exactly anafopous,

Profits of firms are given by equatien (5] of the text with cost

Bt



function {2). The function Gk is nested CES. The function hk

takes the form,

k
ke ky Hd kL i, ke
h {zi) = [CO +oepzEs ot CZ(ZE) 3] {AG)

Returns to scale depend on the parameters ci;cs Thus, ¢ ¥ ¢

. . k k
is a fixed cost; c2> 0, cq

Under the segmented market hypothesis firms choose the guantity

< 1 impiies decreasing marginal cost.

they supply to each market, given sales of other firms in that
market. The first order condition for profit maximisation takes

the form,

ack
k k i 1 i .
p. .1 - € .)(1 ] = = e t, )l {AS)
i_i 4 e}f. ml.' c’izl'f
[R] i i

where eij i1s the perceived elasticity of demand and s given by

NE [1 A Gyl (A6)
4 k w|7i]
i e [
[}
si?j is the share of a single firm from country { in the country )

market for industry k.

Under the integrated market hypothesis firms choose total sales to

the seven EC markets., given total sales of their rivals, In this
aptimisation problem they antisepate that the aliocation of all
firms safes between all markets will be such as to equate producer
prices of a particular product n alli markets, we., to satisiy

the following equation,

k ko _ ko k =
pij(l - tij] = piz(l L) i, 8=l (an
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Table I: Industry data:

Industry

HMetalliferous products
Non-metallic mineral prod’s
Chemical products

Metal products

Agric. and ind. machinery
Qffice mach’y & prec.inst.
Electrical goods

Transport eguipment

Food products

Textiles, clothing, Leather
Paper & printing prod’s
Rubber & plastic prod’s
Timber & other n.e.s
Banking and insurance
Perfectly comptve sector

Industry

Metalliferous products
Non-metallic mineral prod’s
Chem:ical products

Metal products

Agric. and ind. machinery
0ffice mach’y & prec.inst.
Electrical goods

Transpori eguipment

Food products

Textiles, clothing, Leather
Paper & printing prod‘s
Rubber & plastic prod’s
Timber & other n.e.s
Financial services

ractor Shares in VA

K L1
0.424 0.111
0.304 0.127
0.322 0.226
0.192 0.156
0.161 0.222
0.158 0.330
0.151 0.253
0.227 0.166
0.287 0.149
0.189 0.139
0.236 0.183
0.164 0.156
0.231 0.166
0.176 0.202
0.4086 0.094

Conc Sub-
Ind

021
. 025
.032
. 009
-012
078
037
L0857
.pos8
. 003
. 005
. 005
.013
. 008

L2
0.11%8
0.153
0.167
g.158
0.156
0.209
¢.162
G.138
¢.l62
¢.162
G.153
¢.169
G.148
c.621
0.172

IRS

(%)

L3
0.086
0.3101
0.072
0.158
0.268
0.133
0.162
0.207
0.080
0.108
Q.178
0.217
G.079
G.000
0.093

FES

0.09
0.18
.28
3.35
0.64
0.64
0.54
0.68
0.65
¢.62
0.21
3.20
d.54
0.21

1.4
0.258
0.314
0.212
0.285
¢.193
0.170
0.271
G.260
C.321
0.401
0.249
0.295
§.375
0.000
0.233

17.79
14.33

8.16
16.52
12.88
13.42
11.15
26.12
28.5¢
31.25

6.94
17.47
21.22
21.88

B
P

M . 4 . .
L I BT B R B g R

P

= BB b
(s we B N T R S R R RN I SRR S B e BN
P . .

.
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Table 4.1: Segmented Markets - % Change in Production and External Trade

Industry EC EC Exports EC imports
Production ta ROW from ROW
SR LR SR LR SR LA
Moetatlif, preducts 1.9 3.5 1.4 3.3 4.2 -4.4
Non-met. min. prod. 0.8 2.2 0.5 2.3 -2.9 «3.2
Chemical products 1.5 1.4 0.4 0.3 4.4 w4
Metal products 0.4 0.6 0.2 0.2 -2.5 -2.3
Agric, & ind. mach, 1.6 1.7 0.5 0.5 -7 -7.0
Office machinary 3.6 3.8 0.3 0.3 -6.8 -6.7
Electrical goods 1.8 2.5 0.6 1.3 -5.0 4.9
Transport 5.5 8.7 2.0 8.4 -19.6 -20.2
Food products 1.1 2.6 5.6 7.7 116 -11.5
Textiles... 3. 3.8 2.2 3.0 -16.1 -16.0
Paper & printing 0.6 0.6 0.5 0.2 -1.4 -1.1
Timber & other A.e.s. 2.2 2.0 1.2 0.9 -6.5 -6.4
Rubber & plastic 0.8 2.2 0.5 2.1 -4.1 -4.2
Banking & finance 0.3 0.7 -0.4 0.1 -1 -0.8

Table 4.2: lntegrated Markets - % Change 1 Production and Extermnal Trade

Industry EC EC Exports EC imports
Procduction to ROW fram ROW
SR LR SR LR SR LR
Metallif. products 4.9 28.0 38 305 107 -13.8
Non-met, min. prod. 3.6 28.5 20 357 -11.4 -17.8
Chemical producis 4.0 6.9 1.3 2.5 -8.2 -7.4
Metat products 1.3 53 0.7 2.7 «7.5 «5.4
Agnic. & ind. mach. 15 5.6 1.0 3.0 -104 -9.4
Difice machinery 9.7 10.6 0.9 2.2 -16.8  -13.%8
Elactrnical goods 6.0 15.9 2.1 1.5 -183 -15.2
Transport 11.4 %5.5 6.7 25.7 3658 -38.4
Foud products 3.8 17.4 12.1 32.7 -252 -275
Textiles... 4.8 10.2 5.5 120 -20.8 -221
Paper & prinung 1.9 5.8 1.6 5.0 -4.0 -3.8
Timber & other n.e.s. 3.8 7.3 2.8 5.6 -9.4 -8.1
Rubber & plastic 23 19.1 .5 1.7 -8.1 -9.7
Banking & finance 1.5 135 «1.1 9.5 -6.4 -3.2
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Table 5.1: % Change m Factor Prices - Segmented Markets

Country SR [Firm nos. fixed) LR {Firm nas. flexible]

L1 L2 L3 L4 L L2 13 L4
France 0.57 0.13 0.40 0.24 G.74 0.12 G.47 0.22
Germany  0.34 0.15 0.1% a.11 0.44 0.14 0.21 0.08
ttaly 0.59 -0.02 0.60 0.25 5.70 0.03 G.61 0.23
UK 0.54 0.32 0.28 0,12 0.63 0.33 0.34 0.11
EC North  0.46 0.34 0.21 0.52 G.63 .30 0.34 0.49
Grflre 1.7 G.74 .10 .50 1.60 1.03 G.88 0.77
hera 0.92 -0.05 1.38 0.22 1.00 -0.08 1.43 0.27

TFable 5.2: % Change in Factar Prices - Integrated Markets

Country SR (Firm nos. fixed) LR {Firm nos. flexible}

L1 L2 L3 L4 L3 12 L3 i4
France 1.80 0.36 1.33 0.58 3.44 0.30 1.41 0.29
Germany $.78 0.84 0.34 0.37 2.34 2.61 -0.06 -0.78
italy 1.81 0.67 1.43 0.65 3.90 2.60 0.78 -0.27
UK 2.46 0.89 1.78 0.61 4.36 3.01 0.77 -0.82
EC North (.22 0.57 G.42 0.63 1.49 0.83 0.47 0.50
Grfire 2.27 1.32 2.05 1.02 5.28 4.58 0.20 -0.42
Thena 1.87 0.9 1.53 1.12 3.43 1.23 1.78 .40
Table 6.1: Welfare Changes with Equat Sized Policy Experiment

Segmented integrated
CV (ecuM} Change inJCV CV EcuM) Change n CV
as % GDP as % GLP

Caountry SR LR SA LR SR LR SR LR
France 2077 2835 0.3 0.4] 4316 9651| Q.7 1.5
Germany 2030 2423 0.2 0.3] 2127 8375 0.2 0.9
ltaly 1716 2266 0.3 0.4] 3604 9282 0.7 1.8
Ui 1682 2372 0.3 0.4 40891 11088 0.7 1.9
£C North 1731 2014 0.4 0.5 1244 3180 0.3 0.8
Griire 589 726 14 1.4] - B850 1536 1.6 2.9
Iberia 1151 1344 0.6 0.7 1747 4337 0.9 2.2
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Table 6.1.1: Breakdown of Welface Gains (A) as 2 % of Total
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Welfare Gains in each Industry with Free Entry - Segmented Markets

Tog as
% of EC DCSp DCSn nis DGR DPAR GE
£ons.
Nace Industry
13 Metlfp. 0.8 135 -0.9 122.1 -4,7 0.0 -30.1
15 Minp. Q.6 225 -2.8 86.2 -1.4 0.0 -1d.4
17 Chemp. 0.9 35.8 2.0 89.0 -5.3 0.0 -20.6
18  Meip. Q.3 451 -0.7 735 -1.8 0.0 -16.0
2t Machy. 0.9 721 -0.4 ar3 -5.8 0.0 -2.3
23 Offmach, 1.1 78.2 0.3 40.9 -14.5 0.0 -4.9
25  Elecp. 0.9 63.2 -5.7 51.0 -10.0 0.c 1.4
28 ‘fransp. 1.6 91.3 -15.9 39.5 -9.4 0.0 -5.5
38 Foodp. 0.4 140.6 -20.8 £4.9 -27.1 0.0 -57.8
42 Text 0.6 16.¢ -3.7 57.2 -5t.5 0.0 -17.8
47  Pap 0.3 27.5 3.4 97.7 -3.3 0.0 -25.3
48  Timbp. 0.8 71.0 3.8 51.8 -14.9 0.0 -11.8
49 Rubp 0.5 251 -2.5 954 -3.7 0.0 -15.4
69 B&F 0.1 16.3 -2.¢ 485 0.0 0.0 37.2
Table 6.1.2; Breakdown of Welfare Gains (B] as a % of Total
Welfare Gamns in each Industry with Free Entry - Segmented Markets
Tot as
% of EC Direcs Comp. Difin. Biv, Export  Import
cons, Tof T Tof T
Nace Industry
13 Metlfp. 0.8 67.1 48.6 -0.9 -4.2 -11.3 0.7
15 Minp. 0.5 515 59.4 -3.0 -1.2 6.7 G.1
17  Chemp. 0.8 94.9 12.7 2.2 -5.1 -5.5 a.8
18  Metp. 0.2 871 17.3 -0.9 -1.7 -1.7 .0
21 Machy. 0.8 0.7 21.5 -0.6 -6.2 -5.8 4.3
23  QOffmach, 1.0 B33 24.7 0.2 -12.2 -1.0 4.8
25  Elecp. 0.8 73.2 48.0 -6.2 -8.3 7.7 3.0
28  Transp. 1.5 47.8 83.2 -16.4 -8.2 -14.2 i.9
368 Foodp. 0.3 80.3 78.3 -25.2 -24.8 -9.3 1181
42 Text 0.5 124.8 38.6 -4.9 -52.7 7.2 0.4
47 Pap 4.3 83.0 18.0 3.8 -2.6 -2.2 0.0
48 Timbp. 0.5 98.1 18.3 4.5 -14.9 -6.4 0.3
48  Rubp 0.5 66.3 43.6 -2.7 -3 -4.2 0.1
69 B&F 0.1 55.5 42.5 -2.3 0.0 0.3 0.0
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Table £.2.1 Breakdown of Welfare Gains (A) as a % of Total
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Wellare Gains in each Industry with Free Entrv - Integrated Markets

Tot as
% of EC DCSp DCSn DIs DGR DPR GE

CODS.

Nace Industry
13 Metifp. 3.2 13.5 -3.1 128.0 -4.0 G.0 -35.9
15 Minp. 4.3 21.7 -6.6 96,3 -1.1 0.0 -10.4
17 Chemp. 2.1 38.9 -3.4 98.6 -4.5 G.0 -29.7
18 Metp. a.7 52.8 -11.1 94.1 -1.5 0.0 -34.4
21 Machy. 1.4 87.3 -17.8 46.9 -5.8 3.0 -10.6
23 Offmach, 4.8 76.5 -i.3 3.7 -7 Q.0 -0.6
25 Elecp. 3.5 70.7 «21.2 57.3 «1.7 0.0 1.0
28  Transp. 4.5 938 -16.4 40.1 -6.7 0.0 -10.9
36 Foodp. 1.2 158.7 -50.7 81.3 -19.8 0.0 -69.5
42 Text 4.8 158.8 -19.6 86.4 -56.5 0.0 =101
47 Pap 1.3 28.7 -4.6 103.2 -2.5 0.0 -24.8
48 Timbp. 0.9 g2.1 =101 T -13.4 0.5 -40.7
48 Rubp 2.1 6.2 -7.0 103.8 -2.2 0.0 «20.7
63 B&F 1.6 9.4 -7.5 33.6 0.0 0.0 54.5
Table 6.2.2: Breakdown of Weifare Gains (B) as a %
of Total Welfare Gains iy each Industry - Integrated Markats

Totas
% of EC Direct  Comp. Giffn. Div. Export  Import
cons. TofT Tof T

Nace industry

13 Metlfp. 3.7 14.0 104.0 -2.2 -2.8 ~13.5 0.4
15 Minp. 4.9 5.6 107.8 ~B.1 3.7 -1.7 0.1
17 Chemp. 2.0 36.5 75.3 -3.4 -3.3 -6.2 1.1
18 Metp, 0.7 25.8 89.2 -10.9 -1.2 -3.0 .0
21 Machy. 1.3 §52.5 838.2 -17.8 4.5 -19.4 0.4
23 Offmach. 3.0 28,7 79.% «3.1 -8.7 0.0 3.2
25 Elecp. 3.6 16.2 119.6 -17.8 -5.6 -13.2 G.8
28  Transp. 4.5 15.6 115.3 -13.2 “5.2 -13.8 1.4
36  Foodp. i.6 14.5 134.6 -31.6 -10.9 -7t 0.0
42 Text 0.8 76.6 100.7 ~16.3 -44.7 -16.9 3.5
47 Pap 1.3 6.5 53.7 -4.4 -1.8 -3.9 0.0
48 Timbg. 09 53.3 86.1 -9.5 -11.6 -189.0 0.6
49  Rubp 2.3 13.8 98.9 5.5 -1.5 -5.9 0.1
69 B&F 1.7 4.6 102.4 -6.8 6.0 -0.3 0.0
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Table 7.1: Distribution of Welfare gains by Industry in the long run

Uniform Expenment Differenyial Expenment
Segmanted Integrated Segmentad Integrated
EcuM % Ecudd % EcuM T EcuM %
Nace Industry

13 Metlip. 1314 9 4963 11 224 i 39 8
15 Minp. 4B7 4 3575 8 107 I 3082 6
17 Chemp. 1798 13 4276 9 a7s 2 2951 3]
19 NMetp. 350 3 1020 2 77 [¢] 725 1
21 Machy. 13194 8 1879 4 255 | 1007 2
23 Qffmach. 619 4 2638 G 1397 T 3309 5]
25 Elecp. 1208 9 4777 10 2635 13 5953 11
28  Transp. 2871 21 7864 i7 7337 36 11858 23
38 Foadp. 1421 18 4637 10 4130 20 6787 13
42 Texz 8948 7 1184 3 120 1 416 1
47 Pap 387 3 1774 4 107 1 1450 3
48  Timbp. 421 3 670 | 78 0 336 1
49 Rubp 384 3 1468 2 80 0 1140 2
G3 B&F 479 3 5414 12 3360 17 8264 18

Total 13889 160 46147 100 20283 100 52208 100

Table 7.2: Welfare Changes with Differential Policy Expenment

and with Sub-industries = 1

Change 1 CV as a prop. of GDP
Differential Expeniment Sub-inds = 1
Segmented integrated Segraentad Intggratad

Country SR LR SH LR SR LR SR LR

Fra. d.4 0.6 Q.7 1.6 0.3 0.4 0.5 4.9

Germ. 0.2 0.4 0.2 1.0 0.2 0.2 0.2 0.6

ltaly 0.4 0.7 0.7 2.0 0.3 0.4 0.6 1.1

UK G.4 0.6 0.8 2.1 0.3 0.4 0.5 1.1

EC N. 0.5 Q.7 ¢.4 0.8 0.5 Q.5 0.4 0.6

Grfire 1.5 1.9 2.0 3.2 1.2 1.3 1.5 2.1

Ibera 1.2 1.0 1.4 2.8 G.6 0.6 0.8 1.6
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