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Abstract

In the past decade we observed an acceleration of Western European integration, while the trangtion
countries of Centra Eastern Europe have not yet become members of the EU. In this paper, we
conduct numerical Imulations of the consequences of such differentid integration within the
European economic area using a spatid mode of endogenous growth. Three main aspects are
andysed: firg, we look at the impact of incluson in, or excluson from, the EU on the location of
“advanced” industries. Second, we consider the consequences for trade and capital flows (foreign
direct investment) of the re-location of enterprises due to differentia integration. Third, we anayse
the welfare effects for ingders and outsders from a dynamic viewpoint (that is, accounting for
different growth regimes and the trangtion process). We find that, while outsders aways lose in
welfare terms reldive to indders if trangtion is not accounted for, when trangtion is explicitly
introduced it is possble for an outsder to perform better than the indders. Hence, the mode
suggests that successful transition might provide a remedy againgt delayed accession to an integrated
area
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1. Introduction

In the past decade we observed an acceleration of Western European integration, while the trangtion
countries of Central Eastern Europe have remained outsde of an ever more integrated European
Union (EU). Hence, a natural question to ask is whether the process leading, fird, to the Interna
Market and second, to the Economic and Monetary Union (EMU) has yielded an increase or a fall
in inequdity between the ingders and the outsiders (in our case, the countries of Centra Eastern
Europe). A rdated issue is whether a successful trangtion process can provide rdief againg the
possible costs of exclusion for the outsiders.

In this paper, we use a goatid mode of endogenous growth to run numerical smulations on the
consequences of such differentid integration within the European economic area. Three main aspects
are andysed: fird, we look at the impact of incluson in, or excluson from, the EU on the location of
“advanced” indudtries in the European area. Second, we consider the consequences for trade and
capitd flows (foreign direct investment) of the re-location of enterprises due to differentid integration.
Third, we consder the welfare consequences for indders and outsders from a dynamic viewpoint
(thet is, dso accounting for different growth regimes) and we smulate the effects of trangtion on
welfare. We find that, while outsiders dways lose in wdfare terms relative to ingders if trangtion is
not accounted for, when trangtion is explicitly introduced the results crucialy depend on the growth
regime. More precisaly, if R&D spillovers are globa and hence are not affected by the geographica
location of firms, then it is possible for atrangtion outsider to perform better than theingders are.

In the first step, we look at the composition of production (peciaisation) and the location of firmsin
the integrated and the isolated regions. As a result of a rephasng of trade bariers, new
configurations of the economic space emerge with associated patterns of trade and investment flows.
The movement of firms (and the associated pattern of capitd flows) depend on the initid
configuration of trade cogts: we show that the percentage change in the share of firms located in the

1



—  FFFFECTSOF DIFFERENTIAL INTEGRATION ON TRADE AND WELFARE IN EUROPE.

indders is an inverse function of the initid degree of asymmetry, namdy there are limits to spdtid

concentration due to the need to supply the outsder’ s market.

In the find step, we move to a dynamic set-up where income and welfare measures can be sensbly
defined (over an infinite horizon). This step adlows us to caculate red per capita income and welfare
under severd scenarios implying different rates of agglomeration, intertemporad preference and
growth. Interestingly, we find that excluded countries can gain in absolute terms from a deepening of
integration, but this does not prevent income divergence vis-avis the Single Market region when the
trangtion process is not accounted for. We then look at the rate of growth implicit in different
scenarios and at the impact of "trangtion” [J modelled as an improvement in overal productivity [J
on locdisdion, trade and investment. Although the adopted definition of the trangtion process is
nave, the amulations yield interesting results such as the possibility that the outsder’s welfare gains
outweigh those of the insiders.

Section 2 briefly describes the analytical structure, derived with a number of variations from a modd
by Manzocchi and Ottaviano (2001). This is a stylissed mode that does not clam to provide an
adequate description of the complexity of actua economies; rather, it must be viewed as a heuristic
device that can shed light on basic connections among economic variables. Within this framework,
numerical smulations are ussful to darify some of the quditative implications of policy changes,
especidly when we move towards a more complex underlying moded festuring asymmetry across
regions and the process of trandtion. Section 3 presents selected smulations run within a three-
region framework. The exercises concern the composition of production (specidisation) and the
location of firms under a re-phasing of trade barriers, with the emerging patterns of trade and
investment flows, income and welfare comparisons under dternative scenarios and growth regimes,
and findly the impact of trangtion on localisation, trade and welfare. Section 4 relates this paper to
other strands of the literature on current European developments.

2. A sylised description of the underlying anaytica model

The modd is derived, with some variations, from Manzocchi and Ottaviano (2001). It builds on the
results of ‘new trade theory’ (Helpman and Krugman, 1985) which alows for increasing returns to
scde and imperfect competition. In particular, it relates to the literature on ‘new economic
geography’ (Krugman 1991a, 1991b) which formalises the intuitive argument thet, as frictiond trade

barriers due to the existence of protected national markets go down, one should expect firms in
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increasing-returns-to-scale sectors to relocate in the biggest national markets. Most results in this
literature are derived in a smple setting in which firms can choose where to locate between only two

countries or regions.

Drawing on the work by Martin and Ottaviano (1999), Manzocchi and Ottaviano (2001) address
this issue in different terms. Fird, a three-country framework is adopted to study the effects of
preferentia integration on the internationa alocation of resources. Second, there is a step towards a
dynamic setting in which resources are endogenoudy accumulated, rather than given forever: thisis
relevant when making welfare comparisons both for insders and outsders. Two main departures
from the framework of Manzocchi and Ottaviano (2001) are examined here, which in our view add
more redlity to the modd dthough a the price of more complexity. First, we perform numerica
amulations of the welfare impact of integration garting from an initid asymmetric Stuation, where
two regions are dready more integrated relative to the third one: thisis different from Manzocchi and
Ottaviano (2001) where the effects of a process of preferential integration are evauated starting from
an initid symmetric Stuation. Second, we explicitly modd the impact of “trangtion” on productivity,
locaisation and welfare, and perform a numericd andyds of the conseguences of trangtion on

discounted income levelsin ingders and outsders.

Themode by Manzocchi and Ottaviano (2001) consists of two sectors, three countries (or regions)
and two factors, internationally immobile labour and fredy mobile capital, which is employed where
its return is higher. The generd result is that, when regiond integration occurs, returns to cepitd
become higher within the integrated area with respect to the isolated country (the ‘outsder’). This
will cause capitd to leave the outsder to be invested in the ingders. This flow of investment will
increase (reduce) the number of factories in the ingders (outsider). The outsider will therefore suffer
from ‘delocdisation’. In the presence of locd (or nationd) technologicad spillovers, this short-term
location effect can dso have relevant effects on the long-run rate of growth (as well as on welfare).

Hereisalig of the main assumptions underlying the mode, more specific details are provided in the
technica appendixes to this paper: a) there exist only two sectors, characterised respectively by
perfect and monopolistic competition; b) trade costs and frictions only pertain to the monopolistic
sector; ¢) capita only enters the production of the monopoalistic sector, while the competitive good
only requires labour; d) andytica results are derived under the assumption of initidly symmetric
countries, though this is clearly unredigic in the case of West-East European rdations, €)

3
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preferences are nested, with a higher level Cobb-Douglas function incorporating a lower level Dixit-
Stiglitz function; f) saving decisons are not explicitly modelled, and capital accumulation is driven by
the decison of firmsto invest in innovation and the production of new blueprints (new varieties of the
monopolistic good). Concerning the geographica alocation of production factors, Manzocchi and
Ottaviano (2001) assume three identical countries with the same endowments of labour (L) and
capita (N/3). Labour supply is fixed, while the process of capitd accumulation is briefly reviewed in
Section 1.3 and in the Appendix (A.2). The supply sde conssts of two highly stylised sectors, where

entry and exit are free,

2.1 The ‘traditiond’ sector

The firgt sector produces a homogeneous ‘traditiond’ good with constant returns to scae (CRS) and
perfect competition, using labour as the only input with a unit labour requirement equa to one.
Furthermore, for analytical convenience, we assume no transaction cogts of internationa trade in the
traditiona sector. Thisis clearly an oversmplification, but one that is commonly adopted in economic
geography models, moreover, introducing trade costs in the traditional sector does not generally lead
to quditatively different results provided they are lower than in the advanced sector (see, Fujitaet d.,
1999, chapters 5 and 7).

Under these assumptions the traditional good will be priced a margind cogt. Given that only Iabour
Is used in its production and the unit input requirement is one, in each country the traditional good
price will be equa to locd wages. However free trade will ensure that the wage will be the same
across countries as long as each country produces the traditiona good. Thiswill be the case if globd
demand of the traditiond good cannot be satisfied by a single country aone that is henceforth
assumed. Findly, by choosing labour as the numeraire, the price of the traditiond good and wages
will be equd to onein every country.

Of course, the last result is generaly counterfactual and removes one of the relevant factors affecting
firms choice of location (wage differentids across regions). However, this amplification is useful in
order to focus on other factors, namely transaction costs and economies of scae, that seem more

relevant in those capitd-intensive indugtries that atract the bulk of internationd direct investment.
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2.2 The'advanced’ sector

The second sector supplies a horizontaly differentiated ‘advanced” good with increasing returns to
scde (IRS) and monopolistic competition, using both labour and capitd. Each variety of the
differentiated good has a linear cost function (for further detalls, see Martin and Ottaviano, 1999,
pp.285): variable costs are paid in terms of labour with a unit-input requirement equa to b. Fixed
costs are paid in terms of capita whose unit-input requirement is set to one so that the number of
active firmsin agiven locaion is equd to the capitd endowment. Since a unit of capitd is required to
produce each variety, but the scae of production is determined by the input of labour, we have
increasing returns to scde in the production of each variety. Assuming zero cods of product
differentiation is enough to ensure a one-to-one relation between varieties and firms (hence capitd) in
each country, namely al scale effects work through the number of available varieties asin most of the
‘new geography’ models (see for instance Fujitaet d., 1999, pp. 52).

The costs of underteking internationa trade in the ‘advanced” sector are modelled following
Samuelson (1954) as ‘iceberg’ costs to sdl a unit of the differentiated good from one country to
another more than one unit has to be sent. This ‘eroson’ is due to the resources absorbed by tariffs,
trangport and other transaction cods (for instance, insurance and foreign exchange costs). Lett > 1
be the number of units that has to be sent for one unit to arrive from one ingder to another ingder,
and t* > 1 for trade from (to) an ingder to (from) the outsder. Itisasif t - 1 (t* - 1) units of the
good met away because of frictions: thisis equivdent to assuming that trade cods are pad in terms
of the transported good.

2.3 Theworking of the modd: a non-technical expostion

Consumers in each of the three regions behave identically and spend congtant shares of their income
on the traditiond and the advanced good. Moreover, ther utility is enhanced if they consume the
largest possible number of varieties of the IRS good. Over time, capitd accumulation is driven by the
introduction of new varieties of the differentiated good, invented in an R& D sector. R&D isa codlly,
perfectly competitive activity that produces new capital using labour as the only input: as there exists
a one-to-one correspondence between the units of capital and number of avallable varieties of the
differentiated good, cgpita accumulation and innovetion coincide. The unit cost of innovetion
depends on a constant (h) but is decreasing in the number of exidting varieties in the whole economy
(globdl spillovers) or in each region (locad spillovers). Asthe tota cost of innovation must be equd to
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the discounted flow of operating profits from the introduction of new varieties, operating profits in
equilibrium are proportiond to h, but aso to the share of capitd in the innovating regions under loca
spillovers. Welfare is defined as discounted per capita income, in red terms. Nomind per capita
income congists of labour income and dividends due to the ownership of capitd (dl operating profits
are didributed): as we will see, what is rdevant in the mode is the evolution of the deflator of
nomind income in the different regions (the “exact” price index), which crucidly depends on the
location of advanced firms and the associated configuration of trade costs,

The working of the modd is centered on the idea of preferentid, or discriminatory, integration. This
means that two of the three regions (the insders) decide to mutudly lower the trade costs (t)
between them (including tariffs, non-tariff barriers, foreign exchange costs, and others) while the
costs of trade from the excluded to the integrated area, and viceversa, ¢’) reman congant or
declinelessthan t. In our view this Smple parameter adjusment summarises, dthough in a rough
way, the developments in the European region during the last decade, when the integration process
between the members of the European Union has degpened with the completion of the Internd
Market and the creation of the Monetary Union, while the trangtion countries of Central Eastern
Europe have been excluded.

The consequences of preferentid integration are far-reaching in this modd. Firg, the locaisation of
advanced firms is affected: recdl that trade costs only pertain to the advanced good, which is an
extreme assumption but captures the idea that trade in oligopolidtic, capitd- and R&D-intensve
sectorsis overd| affected more by trade barriers than is trade in traditiona manufactures (we neglect
agriculturd goods). When trade costs between two regions decrease (at least in relaive terms), it
becomes more convenient for advanced enterprises to locate in those regions because the costs of
exporting to any of the two declines while the costs of exporting to the excluded region (the outsder)
stay congtant (or decline to a lesser extent). This amounts to saying that returns to capitd will be
higher in the integrating regions, as capitd is only employed in the advanced sector; it is dso
internationally mobile a zero cost, hence capita will flow out of the outsder towards the inaders,
and a new geographica didribution of the advanced firms will prevail with a higher share of firmsin
the ingders than before. Aswe will see, however, there are limits to this process of agglomeretion, as

part of the output of the advanced sector must be sold in the outsider’s market (recdl that workers
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are immobile, hence nomina income and demand stay congtant in the three areas) hence it will

away's be convenient for anumber of firms to remain located in the outside region.

How does this affect the process of capita accumulation and welfare? Capitd accumulation is
unaffected if spillovers are global, as in this case the cost of innovation is invariant with the
geographica digribution of advanced firms. On the contrary, if spillovers are local the cost of
innovation declines in the ingders, dl R&D activities move there (just a Smplifying assumption) and
capital accumulation and growth are fostered. As for welfare, one has to distinguish between
resdents in different regions. Residents in the ingders are pogtively affected in Satic terms, as their
trade costs are reduced for two reasons: they pay less for their imports from the integration partner,
and they import a large share of the advanced goods from the partner as more firms have relocated
there. For this last reason, the outsider is damaged (it imports more than before from the indders,
and we assume for amplicity that t* stays congtant). The nature of the dynamic effects on wdfare is
the same for resdents in each region: if spillovers are locd, there is a negative effect on the value of
outstanding capital and a postive effect on the rate of growth. With globd spillovers, no dynamic
effect of locdisation on welfare occurs. Hence, wefare variations dways benefit the insders in
relative terms they either gain more or lose less than the outsder. Note that this amounts to

divergencein red per capita discounted income between ingders and outsiders.

How can trangtion affect these findings? If successful transition is modelled as a“ neutrd” increase in
labour productivity across sectors, it amounts to an increase in the efficiency units associated with the
|abour force of the outsider. This has two effects: first, welfare rises in the outsider because workers
are becoming more productive. Second, the dimension of the outsider’s domestic market rises aong
the trangtion path, hence some of the re-location effect described above works in the opposite
direction as more firms will find it convenient to move to the excluded region. If one combines the
impact of trangtion with that of excluson, the number of possble outcomes increases, and even
more S0 if one distinguishes between globad and local R& D spillovers: in the firg case, trangtion has
no effect on the growth rate through the re-location process; in the second case, the specific impact
of trangtion on the growth rate is negative, as the cost of innovation increases when part of the
advanced industry moves to the outside region. Hence, trangition has a two-fold effect on welfare in
the outsder. In gatic terms it unambiguoudy increases per-capita incomes and in this sense the

outsder can gainin relative terms with respect to the insders (see Section 2.2). In dynamic terms,
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however, trangtion may ether leave the growth rate unaffected (globa spillovers) or may lower it
(locd spillovers). We now proceed to discuss in more detail the smulation of various integration

scenarios.

3. Numericd smulaionsin athree-region sst-up

3.1 Locdisation of advanced-sector firms under initid symmetry or asymmetry: trade and foreign
investment patterns

In this sylised economy the impact of regiond integration is modelled as a one-off reduction in the
frictional cogts of trade between the insders. Starting from theinitid Stuation where dl countries face
the same obstacles to trade, one can show that regiona integration between the two ingders induces
acapita flow from the outsder to the insders, so that the number of advanced-sector firmsincreases
in each of the indders and fdls in the outgder. The intuition is the following. As transaction cods fall
indde the integrating area, consumers there demand more of the now cheaper indder products and
less of the now more expengve outsder products. As a result, a the initid symmetric Stuation, an
indder's firms gart enjoying higher returns to capitd than outsder's firms. This triggers capitd flows
towards the integrated area that cause firms deeth in the outsder and birth in the indgders.

As far as the impact of trade costs on locdisation of “advanced" enterprises is concerned, the
message of the modd is then sraightforward: a reduction in trade cods within the integrated area
leads to an increase in the share of firms located there. As mentioned above, this is due to a home
market effect that is to the advantage incurred by firms in operating within the integrated market
once internd trade costs are reduced. In terms of European dynamics, this means that the speeding
up of EU integration in the late eghties and the nineties has made it more convenient for firmsin the
IRS sectors to locate in the EU rather than in CEECs.

We now proceed with the stylised numericd smulaions garting from an initid symmetric scenario in
which trade costs are the same across the three regions (t = t’ = 1.15). Under this assumption, g,
reflecting the location of firms, isinitialy one third in each of the three regions but one can check that
the derivative of gto d (an inverse function of trade cogts in the integrated ares) is podtive, meaning
that a reduction of exchange obstacles insde the EU leads to a rise in the share of firms which
choose to locdise there. For ingtance, if the dadticity of subgtitution among varieties equds 5, the
dadicity of g with respect to d is 1.78, meaning that a 2 percent reduction in trade costs
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gpproximately leads to a 1.78 percent increase in the share of firms in the integrated region (Table
1).

Patterns of trade and capita flows (or, which is equivdent here, direct investment) are consequentely
affected. The above findings dso provide a measure of the capitd outflow away from the isolated
region implicit in a reduction of trade cogts within the EU: as the stock of capitd is equivaent to the
number of firmsin this setting (one unit of capita is required in order to start afirm: see section 1.2),
there is an outflow of capital of 1.78 percent of the initid stock from the CEECs in response to a
reduction of 2 percent in trade cogs within the EU. As trade patterns are concerned, the EU
becomes a net exporter of the advanced good to the CEECs, while the latter become a net exporter
of the traditiona congtant-return-to-scale good. Let us now turn to a more detailed description of the
results of sengtivity andyss conducted on the two scenarios. Table 1 shows the vadue of g, of its
derivative and of e, the eladticity of gwith respect to d, for different values of s under the symmetric

scenario.

Table 1. Symmetric scenario

g fg1d e
s=5 0.333 1.039 1.782
s=8 0.333 0.322 0.363
s =10 0.333 0.185 0.158

Looking a the effects of different vaues of s entalls andysng how the reaults in terms of the
digtribution of firms and capital endowments are affected by a change in the monopolistic power of
enterprises (more or less subgtitutability across varieties of the advanced good), which is equivalent
to a change in the degree of economies of scae. Our results show that the consequences of
preferentid integration on the geographic dlocation of firms are wesker when s is larger, hence
when more competition across varieties occurs. When s equas 10, a 2 percent reduction in
transaction costs among partners only leads to a change in the share of firmslocated in the integrated
area of 0.158 percent.

However, the larger the initid asymmetry in trade codts the lower the additiond effect of preferentiad
integration on g. This will be confirmed by the amulaions run under the asymmetric scenario.
Assuming that initiad trade costs equal 5 percent of value added across partners but 25 percent of
vaue added between partners and the outsider, the eadticity of g with respect to d fdls to 0.26
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instead of 1.78 under symmetry. Why is this? The answer is that there are limits to the geographica
concentration of advanced firms, since salling to the outsider from abroad can become very costly. In
other words, there is a force that pushes in the direction of locating some firms in the outsder’s
market. Tables 2 and 3 look at the asymmetric scenario.

Table 2. Asymmetric scenario: Case 1

t =105 t' =11 g Ag e
s=5 0.553 66.075% 1.624
s=8 0.435 30.553% 0.597
s =10 0.401 20.51% 0.358

Table 3. Asymmetric scenario: Case 2

t =105t =125 g Aa e
s=5 0.429 28.688% 0.26
s=8 0.368 10.406% 0.081
s =10 0.352 5.855% 0.043

One can check that g dways darts from vaues larger than one third: increasing returns in the
advanced sector lead to agglomeration and move firms and capital toward the integrated area
Comparing Tables 2 and 3 one can note that, for agiven s, gregter initid asymmetry weskens the
additional impact of preferentid integration on g. When initia trade costs equa 5 percent of vaue
added among partners and 25 percent between the integrated area and the outsider (case 2), the
eadticity a of & with respect to & declines to 0.26 from 1.782 in the symmetric case, and from 1.624

in conditions of less pronounced asymmetry (case 1).

Moreover, beyond the effect of the degree of asymmetry in trade barriers between insders and
outsder, a key role is played by the absolute level of transaction costs among regions. One can
check in Table 4 that for a given degree of asymmetry (the same difference between 6 and 6'), the
geographic concentration of advanced firms in the integrated region is a negative function of &'. The
economic intuition isthat risng costs of exchange from the integrated to the isolated region lead more

firmsto remain in the outsder, henceto alower &

Table 4. Localisation and the level of transaction costs

a Aa

'In Tables 2, 3 and 4, Ad equals (&0.333)/0.333 and is a measure of capital outflows from the isolated region
relative to the symmetric situation.

10
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00101 60121 0.474 42.205%
00105 600125 0.429 28.688%
0011 6013 0.394 18.368%

Moving back to Table 3, one can see that for 6 equa to 10 our measure of capitd outflow from the
isolated region (i.e. Ad) is much lower than in Table 2: we move from 20.5 to 5.8 percent. Despite
the gap in trade costs being very high (20 percentage points), the outflow of firms is reduced to
about one quarter: such alarge &' limits market access in the outsider for those firms located in the
integrated area. Hence, agglomeration of advanced activities finds an endogenous limit in our
smulations. Note that Table 2 has a peculiar feature: when 6 equals 5, ais larger than 0.5. Aséis
the share of firms locadlised in each of the two identical partners, & should range from 0 to 0.5. This
goparently abnormal result only means that dl advanced firms move to the integrated arear any vaue
of &exceeding 0.5 smply denotes the approaching of the upper bound.

The main ingghts of this section are:

i) the creation, or deepening, of an integrated area pushes some firms of the advanced sector
to locdise in the included regions, and to move out of the excluded aress. This re-location is
equivaent to acapita outflow from the excluded region;

Ii) the phenomenon of firm re-location is more intense the stronger are economies of scae or —
which is equivaent — the greater the degree of market power in the advanced sector;

i) nonetheless, there are limits to the concentration of firms in the integrated region due to the
mere existence of trade barriers, which make it convenient for some firms to locate within the
excluded area.

What does this tell us about EU-CEECs patterns? First, opening to trade and capita flows with a

large region which has become more integrated during the eighties and nineties means that a share of

advanced firms moved out of CEECs a the beginning of trangtion, or in other words that some
capital flowed out of Centrd Eastern Europe. Notice that firms do not have to “physicadly” move,
but they can be shut down in CEECs while their domestic markets are increasingly supplied by EU-
located producers. In terms of trade patterns, this is consstent with the increasing specidisation of
CEECsin “traditiona” CRS manufacturing, which is usualy labour intensve (see Ferragina, 2000).
Next section looks at the impact of differentid integration on income and wdfare in both regions.

1
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3.2 Wedfare effects, growth regimes and the impact of trangtion

The parameter vaues adopted in this Section are chosen according to two criteria, to preserve the
genera baance of the smulations and to keep some parameters within a“redigtic” range. First, we
show the welfare smulations rdaive to initid asymmetric scenarios, as this is more redigtic when
compared with the European stage at the beginning of the 1990s (relatively less trade barriers within
the EU). Second, we ensure that the interplay of the parameter values yidlds: @) a redigtic vaue of
the real growth rate, ranging from zero to seven percent; b) some consstency between the shares of
nationa income accruing to wages and operating profits (about five to one, and including the returns
to human capital — not explicitly moddled - into the wage share); ¢) a proportion g of firms locaised
in each of the two ingders beow 05. The dadticity of subditution among varieties of the
differentiated good ranges from 2.5 to about 3, a vaue associated with strong market power but
needed to keep the profit share reasonably high. A consumption share of about 0.3 for the IRS good
is often suggested in the "new economic geography™ literature (see for ingance Fujita et d., 1999).
Moreover, ## £ 1/3 isa aufficient condition to avoid compl ete specidisation in the advanced sector
of any of the three regions: thisis a useful parameterisation to adopt, as complete specidisation in the
advanced sector would mean that the wage rate in the specidising region is no longer tied to its leve
in the traditiona sector (which isfixed and set equd to one for amplicity).

The rate of intertempora preference (r) ranges between 0.06 and 0.15. A vaue of 0.06 is
conddered a benchmark reference both in the growth literature (see Barro and Sala-i-Martin, 1995)
and in the literature on the welfare consequences of trangtion in Eastern Europe (seg, for instance,
Piazolo, 1999), while the upper bound of 0.15 can be consdered redlistic especidly for trangtion
countries starting from low levels of per capitaincome. Exchange costs range from 15 to 45 percent
of the f.o.b. vadue of the merchandise traded and are dightly biased towards the upper bound of the
range reported in the literature (Fujita et a., 1999; Martin and Ottaviano, 1999). More information
on trade costs in different industries can be found for ingance in Fordid et d., 1999: here dl we
need to assume hereis that labour intensve CRS industries are associated with lower trade barriers
than capitd intensve IRS sectors, where “barriers’ include both tariff and non-tariff ones (technicd
regulations being an important item under the last heading: see Brenton et ., 2000). As far as the
vauesaof h, the cost of expenditure in R&D, and L are concerned we found no clear references in

the literature; hence, they are set in order to obtain a baanced outcome from the smulations. In
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particular, h ranges from 12 to 18 (gpproximatdy, asin Martin and Ottaviano, 1999) and L from 8
to 11.

Table 5 reports the key findings of our wdfare and growth smulations. We believe that the
asymmetric case is the mogt interesting and redidtic to invedtigate, as it corresponds to an initid
condition in which the degree of integration of Central Eastern Europe with the EU was much lower
than the degree of integration within the EU. The first row of Table 5 provides the benchmark values
for ax parameters, plus the basdine vaue for L in both the ingders (Lin) and the outsder (Lte). The
other columns provide the smulation mode’ s outcome for globa operating profits (Np), the growth
rate under local spillovers (g), the initid share of firms in each insder (@) (recdl that global labour
income is given by 3L). Furthermore, Table 5 provides four different measures of welfare change:
dV 1, the changein per capitawefare in the ingders, and dV 2, the change in per capitawdfare in the
outsider under loca spillovers but without the trangtion effect; dV 3, the change in per capita welfare
in the outsder under loca spillovers but taking account of the transition effect; and dV4, the change
in per capitawelfare in the outsder with the trangtion effect under global spillovers.

The basdline amulation in the first row of Table 5 is consstent with a growth rate of 3 percent (under
locd spillovers) and with a ratio of the wage to the profit share (SL/Np) of about 7. In terms of
welfare changes it yidds the following results: if we assume only a margina reduction in trade costs
within the integrated area, without the trandtion effect, persond wdfare rises in the ingders (dV1is
positive) and in the outsider as well (dV2 is postive), but dV2 is much lower hence the gap between
included and excluded regions widens. Therefore, even if it gains in aosolute wefare terms from the
crestion of an integrated area, the outsder losesin relative terms with respect to the members of the
economic and monetary union. Therefore, in this case we observe absol ute divergence in per capita
discounted income between insders and outsders. This could bear potentially heavy consequences
in terms of future accession of an outsider into the Sngle-market areq, as further enlargements might

involve large redistributions of income and welfare between old insders and newcomers.

In this sense, successful trangition might mitigate the drawbacks of excluson or delayed accession to
the integrated area (the EU in our argument). This would be consstent with evidence on Centrd
Eagtern Europe in the nineties, which show that the countries that advanced more adong the trangition
path attracted more foreign direct investment on a per capita bass (see EBRD, 1999). Moreover, a

ggnificant component of red income convergence under trangtion is explained in the mode by an

13
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improvement in the terms of trade, and this is coherent with the data showing that the terms of trade
improved along with successful trangtion in Centrd Eastern Europe during the 1990s (see
Manzocchi and Ottaviano, 2001). However, our Smulations show that a poditive effect of trangtion
on the outsder's wefare is more likely to occur under global, not local, spillovers in fact, while
dv3 is dmost dways lower than dV2, dvV4 — the change in outsder’s wefare with the trangtion
effect under globa spillovers—islarger than dV3. How does this occur? Trangtion positively affects
wefare in the outdder both directly (through arise in labour productivity) and indirectly (through a
re-localisation of firms towards the integrated areq); however, under loca spillovers, the locdisation
effect reduces the growth rate as this is a pogtive function of g, and successful trangition lowers g
(see the Appendix). On the other hand, under globa spillovers the growth rate is invariant with
respect to locdisation, hence the outsder unambiguoudy gains in wdfare terms from a successful

trangtion process.

Indeed, one can check that the Smultaneous effects of preferentid integration and trangtion aways
lead to a positive impact on the outsder’s welfare under globa spillovers (dV4 is dways pogtive),
while under locd spillovers we find that the outsder can lose in absolute terms when trangtion has a
srong negative impact on the growth rate (a negative dv3). In particular, this occurs if scde
economies are extremey relevant (low s), if innovation costs are modest (low h) and if
intertempora discount is moderate (low r); if this holds, trangtion is an obstacle for even more
agglomeration of the advanced sector, hence it raises the cost of innovation and lowers the growth
rate in a dStuaion when future income is not so heavily discounted. As a matter of fact, negetive
vaues of dV3 are often associated with high growth rates under loca spillovers, therefore trandtion

exerts astrong negetive effect on accumulation and welfare.

Not surprisingly, areduction in trade costs in the integrated area produces larger pogitive effects on
welfare in the ingders (dV1) and the outsder (dV2) when trade cods are initidly higher within the
area (see the second and third rows from the bottom of Table 5): this is due to the diminishing
margina effect of trade integration on g, adready described above. Strong welfare effects aso

correspond to the Stuations where increasing returns to scale are more powerful (low s).

Finaly, the last row of the table illugtrates an interesting case. Firdt, preferentia integration reduces
welfarein dl regionsunder locd spillovers, as the growth rate is very low (0.3 percent) and does not
compensate for the negative firm's vaue effect (see the Appendix). Second, under this

14
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parameterisation we find that trangtion under loca spillovers makes it possible for an outsder to
reduce the relative income gap vis-arvis the indders: dthough negative, dV3 is close to zero in this
case while dV1 has a larger negative value, therefore the rdative welfare stuation of the outsder

improves.
4. Conclusons and comparisons with the exigting literature

The purpose of this study is to andyse [J by numericd smulations [J the impact of preferentia

integration and trangtion on the locdisation of economic activities, trade pecidisation, capitd flows
and wdfare in those regions included in, and those excluded from, a trade and monetary agreement.
As Europe has undergone a decade of intense integration on its Western side, while a the same time
the Central Eastern trangition economies have remained excluded from the EU, a naturd question to

ask is whether these phenomena have led to more or lessregiond inequdity.

Following Manzocchi and Ottaviano (2001), we find that preferentid integration leads to a re-
location of advanced enterprises and of capita from the outsider region (Centra Eastern Europe) to
the EU, and that trade specidisation in the excluded area shifts towards "traditiona” CRS products
that are rdaivey labour intensve. In the presence of locd innovation Spillovers, agglomerdion is
however conducive to economic growth, and this effect is greater the more intense is market power
in the IRS sector and the more important is the "advanced” good in regional consumption baskets.
As the dynamic growth effect dso bendfits the outsder, wefare might increase in CEECs as a
consequence of EU integration, dthough we provide a number of smulations where the opposte
happens.

Notice however that, even if it gainsin absolute welfare terms from the creation of an integrated area,
the outsider often losesin relative terms with respect to the members of the economic and monetary
union. Thisis true both in welfare and in red-income terms, and has potentialy heavy consequences
as it suggests that piece-wise integration generates divergence between ingders and outsders: thisin
turn makes the future accession of an outsder more problematic, as further enlargements could

involve large redistributions of income and welfare between old insders and newcomers.

We a0 look at the rate of growth implicit in the different scenarios, and a the impact of "trangtion”
(0 moddled as an improvement in overdl productivity [J on locdisation, trade and investment.
Although the adopted definition of the trangtion process is naive, the smulaions yield interesting

15
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results such as the possihility that the outsider reducesits relative welfare gap vis-avis the indders.
Moreover, trangtion unambiguoudy benefits the outsider in absol ute termswhen R& D spillovers are
globd, namdy when the growth rate is not affected by the spatid dlocation of advanced firms if this
is the case, successful trangtion drives a higher share of firms towards the outsider, but this does not

rase the cos of innovation.

Being centered on "excluson” from the EU, our contribution differs both from the anaytical studies
on the consequences of the Eastern enlargement (see for instance Baldwin et d., 1997; Piazolo,
1999; Paramithiotti, 1999), and from the descriptive literature on the trangtion progressin CEECs
(Stern, 1998; Nsouli, 1999; EBRD, 1999) or their path towards EU accession (Temprano-Arroyo
and Feldman, 1999). We use a peculiar insrument (a smulation modd of spatia endogenous
growth) that dlows us to draw some indghts on the consequences of excluson and successful
trangtion for the countries of Central Eastern Europe. In this sense, our andysis is complementary
with respect to the above-mentioned strands in the literature, asit does not stress either the effects of
enlargement or the compliance with accession requirements. On the one hand, it underlines the costs
of excluson for CEECs in terms of income divergence from the EU, and the potentid dangers of a
delayed (or "sequentid™) enlargement process associated with relative income redistribution among
European regions. On the other hand, it suggests that successful trangition can provide a remedy

againg excluson from the EU asit can narrow the income gap of an outsider vis-a-vistheingders.

16



Table 5. Welfare and growth simulations with or without transition effects. Base-line asymmetric case and alternative scenarios

t t’ S a h r LincLte  Np dvi DV2 av3 dv4 g g
1.25 1.45 25 0.32 16 0.10 11 4684 2388 0.191 0.013 0.140 0.030 0.445
- - 2.2 - - - - 5279 5538 2459  -0.067 0.176  0.060 0.486
- - 25 - 12 - - 4569 3995 1798 -0.039 0.140 0.070 0.445
- - - - - 0.15 - 4741 1.187 -0.287 0.02 0.094 0026 0.445
- - - - - 0.10 9 3801 2853 0656 -0.039 0164 0.041
0.445
- - - 0.325 15 - 11 4728 2863 0632 -0.0006 0143 0.040 0.445
- - - 0.3 - - - 4364 2222 0.162 0.012 0132 0.030 0.445
- 1.35 - 0.32 16 - - 4692 3.694 0.356 -0.02 0.140 0.028 0.437
- 1.45 2.6 0.325 18 - - 4642 1467 -0.564 0.038 0.134 0012 0435
1.40 - 2.9 - 15 0.06 10 3647 6169 1460  -0.052 0202 0.026 0.354

1.35 1.45 2 - - 0.10 8 4456 9.637 2.949 -0.278 0271 0.030 0.438
1.15 1.2 2.9 0.32 - 0.09 - 2966 -0.448 -4131 -0.038 0.156  0.003 0.469
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Technicad Appendix

A.1 Preferences, pricing and the equilibrium location of firms

The building blocs of the smulation modd are derived from Manzocchi and Ottaviano (2001).
Consumers preferences are nested C.E.S. (Dixit and Stiglitz, 1977):U = D*Y**®

S

€Yy s-1(s-1
d «y
u

D= ea Di s

i1
wheres > 1 isthe dadticity of subgtitution between any two varieties and the dadticity of demand for
each variety of the advanced good, [ is the consumption of the i variety, D is the C.E.S. quantity
index or aggregator, Y is the consumption of the traditiond good and 0 < a <1 is the share of

expenditure devoted to the differentiated good.

Because of monopolistic competition the varieties of the differentiated good will be priced according

to the standard mark-up rule over margind costs:
p=— )

where p is the domestic price of any variety and we have used the fact that, as sated before, the
price of the traditional good (and, thus, the wage rate) is constant and equa to one in each country.
With free entry and exit, profits have to be zero in equilibrium. Together with free internationd capital
mobility, this determines the worldwide return to capital, say p, as the resdud vaue of saes after
labour codts (i.e. operating profits):

bx
s-1

p= 3)

where x is the scale of production, i.e., the output of each variety, which is therefore the same for dl
firms no matter where they are located.

In equilibrium the supply of each variety must equa its demand (inclusive of trade costs). For an
ingder this means:

 _als-né  (+dEL ., dEL U
bsN &1+d)g+d'(l- 2g) 2d'g+(1l- 2g)

(4)
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where the two terms insde the brackets come respectively from insders and outsider’s demand, d
o tsandd* =t’“® are inverse functions of the trade costs, and g © N is the share of advanced
firmslocated in one of theidentical insder countries. A smilar condition holds for the ousider:

= as-1)ée 2d'EL N EL u
bsN §l+d)g+d(l- 29) 2d'g+(1- 29)§

4y

Equations (4) and (4)' can be solved together for x and g to find their equilibrium vaues. As to the
scade of production (x) , thisyields:

x=al N ©)

which, given (2), shows that globa ‘advanced’ revenues (Npx) equa the ‘advanced’ share, a, of
total world expenditures, 3LE: that is Npx=3a LE. Moreover, given (3), it implies that the world rate
of return on capitd is p =3a LE/(sN). As to the equilibrium location of firms, the andytica solution
of equations (4) and (4') yields:

_ (- 2d'+d)- d(1- d)
31- 2d+d)(1- d)

(6)

A.2 Thedynamicsof the model and the trangtion effects

To andyse the implications for long-run growth, the andytical framework must be enriched to dlow
for ongoing capita accumulation. Manzocchi and Ottaviano (2001) assume that the typical consumer
maximises an intertempora utility function, which is equd to the discounted flow of ingantaneous
utility. Such ingantaneous utility is moddled as a monotone transformation of that in equation (1).
Assuming unit dadticity of intertempora subgtitution, the intertempora utility function is

S

-1

¥ ENgt) s-1
U =QogD(t)® Y(t)"* e "dt D(t) :Sa D.(t) s (7)
0 i=1

ces ¢

where, gpart from the introduction of the time variable t and the rate of time preference r, the

definitions of the other variables and parameters are the same as before.

The main differences come from the supply side. Drawing on Grossman and Helpman (1991),
accumulation of capital is assumed to take place through R&D modeled as a codtly, perfectly
competitive activity that produces new capita using labour as the only input. Entry and exit are freein
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the R& D sector. The labour unit input requirement in R&D is h divided by N in the case of globa
spillovers, or divided by gN in the case of locd spillovers.

This specification of the mechanics of accumulation does not affect the ingantaneous (* short-run’)
dimension of the model hence dl the above results apply. As to the solution of the dynamics, it can
be noticed that this mode is essentidly a so-caled ‘ AK-modd’ and therefore jumps immediately to
a seady growth path. Along this equilibrium path, both the globa and the nationd capitd stocks
grow at a constant rate (g) and location (g) does not change. Since dl the future of this economy is
embedded in theinitid vaue of a unit of capitd (nQ), to find g one has to solve the following system

under the assumption of a constant growth rate of N:

¥
v, =(pe "t ©))
0
Vo = n 9)
° gN,
3EL = 3L+% (10)

The firg equation dates that the vaue of a unit of capitd is equd to the discounted flow of the
operating profits of the corresponding firm. The second is the zero-profit condition in the R&D
sector: the returns from and the cost of R&D have to be equa in equilibrium. The third equation
dates that total expenditure is equd to totd factor permanent income. Together with (3) and (5),
these three equations imply that the equilibrium rate of growth of N is

3La ao

S9 €S

where g isthe equilibrium location of firms (see equation 6). Note that equations (9), (10) and (11)

(1D)

hold under local spillovers, while one has to set gequal to 1 under global spillovers.

Equation (11) re-states a standard result (see Grossman and Helpman, 1991) according to which the
equilibrium growth rate is increasing in the world stock of labour (3L), the expenditure share of the
differentiated good (@) and the degree of increasing returns to scale (a negative function of s as
dready argued), whileit is decreasing in the cost of innovation (h) and the rate of time preferencer .
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As far as welfare analysis is concerned, the chosen welfare measure is the present vaue of indirect
utility flows in an ingder (V) or in the outsder (V*). Ingantaneous indirect utility is equd to the
logarithm of factor incomes divided by the rdevant (‘exact’) price indexes that correspond to the
ingantaneous utility function (equation 1) (more on this in Manzocchi and Ottaviano, 2001).
Differentiating V and V* with respect to d darting from an initid Stuation of perfect symmetry in
whicht =t‘ sothatd = d', one obtains.

ﬂle 3rh‘ﬂga 1+a3(1d)'[g 3L TQL
'ﬂd_re[L+rh]'ﬂd s-11+2d 's-11+2d 9d  hsr(s- 1) 1d

(12)

™* 1€ 3rh g a a 6§1-d)Tg 3 2L 'rgﬂ

Td ré[L+rh]Td s-11+2d d hsr(s- 1) Tdq (12

where we subdtituted for the value of g given by (11). Equations (12) and (12') hold under local
spillovers, while under global spilloversthefirst and last termsin both equations disappear.

The four terms on the right hand sde of (12) are respectively: (i) the ‘firm's vaue effect’” by which
relocation in the presence of spillovers negatively affects the vadue of the initid stock of capitd; (ii)
the (direct) ‘trade cogt effect’ by which integration reduces the prices of imported varieties from the
indder for a given spatid digtribution of firms; (iii) a pogtive ‘reocation effect’ by which, for given
prices, integration shifts firms towards the ingders decreasing their price indexes (while increasng
that of the outsider); (iv) the ‘growth effect’” by which integration through relocation affects the speed
of invention. In equation (12, the terms are respectively: () the firm's value effect; (i) a negative
relocation (or ‘delocdization’) effect; (iii) the growth effect. The outsider is not directly affected by a

transaction-cost reduction occurring between the insders.

Equations (12) and (12') are cumbersome. Nonetheless two analytica results can be readily
assessed. Firdt, since V/d is dways larger than V*/{d, if an integration process is welfare-
improving for the outader afortiori it is has to be wdfare-improving for the insders. In other words,
it is ways the ingder that gains more from integration. Second, al the rest being congtant, one can
see that the outsder gainsif the initid leve of tradefrictions (t) is low enough and if returns to scae
are drong enough (low s). Consequently the overdl effect of integration on the outsder’s welfare
can be pogtive even without the trangtion effect, but the outsder unambiguoudy loses in relative

termsvis-avisthe indders.
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Findly, we explore in the smulations the possihility that a successful trangtion process might mitigate
the adverse effect of differentia integration for the outsider. The Manzocchi-Ottaviano (2001) model
assumes that, because of inefficiencies and rent-seeking activities, unit labour productivity is
proportionaly smaler in CEECs relative to the market economies of the EU in both productive
sectors. Successful trangtion leads to the progressive remova of these sort of inefficiencies, which is
equivaent to assuming that the size of the workforce in the transition economy (L TE) would expand
if dl digtortions were diminated. This would improve the outsder's welfare directly and dso through
a locationd effect.In andytic terms, the impact of trandtion on firms locatiion under an initid
symmetric Stuation (g=1/3) is given by equation (13):

LINs u
u<o (13

Tg _  1+d-2d) ¢
1™ (-d)i+d-2d)glr™ + =) g

where LINS s the dimension of the economy of an insider. Successful transition, through its effect on
efficiency hence on the size of the labour force leads to a new digtribution of firms with more varieties
of the differentiated good now produced in the outsder, TE. Thisin turn implies that per capita red
income increases in the outsider beyond the rate involved by the pure efficiency gain: in other words,
the trangtion process involves faster convergence of the TE in this mode with respect to a
‘benchmark’ Stuation of non-increasing-returns-to-scale technologies. Thisis due to the enlargement
of the domestic market that triggers capita inflows and ardocation of firmsin the ‘advanced’ sector.
However, aslocaisation aso affects the growth rate under local innovation spillovers, one must aso
congder this dynamic component of welfare change associated with trangtion. Note that while al
these andytic results are derived under initia symmetry (t equast*), we only refer to the Smulations
run under theinitia asymmetric Stuationin Table 5.
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Abstract

In the past decade we observed an acceleration of Western European integration, while the trangtion
countries of Central and Eastern Europe have not yet become members of the EU. In this paper, we
conduct numericd dmulations of the consequences of such differentid integration within the
European economic area using a spatid model of endogenous growth. Three main aspects are
andysed: firgt, we congder the consequences for trade and capitd flows (foreign direct investment)
of the re-locdlisation of “advanced” indudtries due to differentia integration. Second, we smulate the
welfare effects of incluson and excluson for both indgders and outsders from a dynamic viewpoint
(that is, accounting for different growth regimes associated with loca or globd R&D spillovers).
Third, we measure the impact of trangtion, modelled as an improvement in labour productivity, in this
context. Trangtion partidly counterbaances the effects of excluson for the outsder, insofar as it
provides it with a larger domestic market. However, trangtion can be detrimentd for the integrated
area (the EU) as long as Centrd and Eastern European countries remain excluded. Fully-fledged
enlargement is a pre-condition for sharing the benefits of economic reform across dl regions.

" Department of Economics, University of Perugia, Via Pascoli 20, 1-06123 Perugia (Itay). The
authors wish to thank Paul Brenton, Michaa Landesmann, Gianmarco Ottaviano and Robert Stehrer
for helpful comments on earlier versions of this paper.



Transition without Accession:
The Effects of Differential Integration
on Trade and Welfarein Europe

Cinzia Alcidi and Stefano M anzocchi

I ntroduction

In the past decade we observed an acceleration of Western European integration, while the trangtion
countries of Centra Eastern Europe have remained outside of an ever more integrated European
Union (EU). Hence, a natural question to ask is whether the process leading, fird, to the Interna
Market and second, to the Economic and Monetary Union (EMU) has yielded an increase or a fall
in inequality between the indders and the outsders (in our case, the countries of Central Eastern
Europe (CEE)). A related issue is whether a successful trangition process in CEE can provide relief
againg the possible costs of exclusion for the outsiders.

In this paper, we use a goatid mode of endogenous growth to run numerical smulations on the
consequences of such differential integration within the European economic area. Three main aspects
are anadysed: fird, we consder the consequences for trade and cepitd flows (foreign direct
investment) of the re-localisation of “advanced” industries due to differentia integration. Second, we
gmulate the welfare effects of incluson and excluson for insders and outsders from a dynamic
viewpoint (that is, accounting for different growth regimes associated with locad or globd R&D
spillovers). Third, we measure the impact of trangtion — moddled as an improvement in labour
productivity — in this context. Trangtion counterbalances the effects of excluson for the outsder,

insofer asit provides it with alarger domestic market.

In the first step, we look at the composition of production (peciaisation) and the location of firmsin
the integrated and the isolated regions. As a result of a rephasing of trade bariers, new
configurations of the economic space emerge with associated patterns of trade and investment flows.
The movement of firms (and the associated pattern of capitd flows) depend on the initid
configuration of trade cogs: we show that the percentage change in the share of firms located in the
indders is an inverse function of the initid degree of asymmetry, namdy there are limits to spdtia

concentration due to the need to supply the outsder’s market.



In the second step, we move to a dynamic set-up where income and welfare measures can be
sengbly defined (over an infinite horizon). This dlows us to cadculate red per capita income and
welfare under several scenarios implying different rates of agglomeratiion and inter-tempora

preference, as well as different cogts of innovation.

In the find dtage, we look a the welfare impact of trangtion for both outsders and insders,
providing a joint evauation of the consequences of differentia integration and successful economic
reform. "Trandtion" is modelled as an improvement in overal productivity and, athough the adopted
definition of the reform processin CEE is perhgps naive, the amulations yied a number of interesting
results. Trangtion aways improves the relative wdfare performance of the outsder vis-avis the
indders, while as far as absolute welfare changes are concerned, the outsider clearly benefits under
globd R&D gpillovers. Under locd spillovers the outsder only gains when the growth effects on
welfare, which are negative in this case as trandtion leads to less agglomeration, are limited.
However, trandtion can be detrimenta for the integrated area (the EU) as long as CEE remains
excluded: fully-fledged enlargement is a pre-condition for sharing the benefits of economic reform

across al regions.

The paper is organised as follows. Section 2 briefly describes the andyticd structure, derived with a
number of variations from amoded by Manzocchi and Ottaviano (2001). Thisis a stylised modd that
does not clam to provide an adequate description of the complexity of actua economies; rather, it
must be viewed as a heuristic device that can shed light on basic connections among economic
vaiadles. Within this framework, numerica smulaions are ussful to darify some of the quditative
implications of policy changes, especidly when we move towards a more complex underlying model
featuring asymmetry across regions and the process of trangtion in CEE. Section 3 presents selected
gmulations run within a threeregion framework. The exercises concern the compostion of
production (specidisation) and the location of firms under a re-phasing of trade bariers and the
emerging patterns of trade and investment flows; income and welfare comparisons under dternative
parameter sets and growth regimes; and findly the impact of trangtion on locdisation, trade and
welfare. Section 4 relates this paper to other strands of the literature on current European
developments.



1. A stylised description of the underlying analytical model

The modd is derived, with some variations, from Manzocchi and Ottaviano (2001). It builds upon
the results of ‘new trade theory’ (Helpman and Krugman, 1985) which dlows for increesing returns
to scde and imperfect competition. In particular, it relates to the literature on ‘new economic
geography’ (Krugman 19913, 1991b) which formalises the intuitive argument thet, as frictiond trade
barriers due to the existence of protected national markets go down, one should expect firms in
Increasing-returns-to-scale sectors to relocate in the biggest nationd markets. Mot results in this
literature are derived in a mple setting in which firms can choose where to locate between only two

countries or regions.

Manzocchi and Ottaviano (2001) adopt a three-country framework to study the effects of
preferentid integration on the international alocation of resources. Moreover, they make a step
towards a dynamic setting in which resources are endogenoudy accumulated, rather than given
forever: thisis relevant when making welfare comparisons both for ingders and outsders. Two main
departures from the framework of Manzocchi and Ottaviano (2001) are developed here, which in
our view add more redity to the modd dthough at the price of more complexity. Firgt, we perform
numericad smulations garting from an initid asymmetric Stuation, where two regions are aready
more integrated reldive to the third one this differs from Manzocchi and Ottaviano (2001) where
the effects of preferentid integration are evauated darting from an initid symmetric Stuation.
Second, we perform a numerica analyss of the consequences of transition on discounted income

levelsin indders and outsders.

Themodd of Manzocchi and Ottaviano (2001) consists of two sectors, three countries (or regions)
and two factors, internationally immobile labour and fredy mobile capital, which is employed where
its return is highest. The generd reault is that, when regiond integration occurs, returns to cepitd
become higher within the integrated area with respect to the isolated country (the ‘outsder’). This
will cause capitd to leave the outsder to be invested in the ingders. This flow of investment will
increase (reduce) the number of factories in the ingders (outsider). The outsider will therefore suffer
from ‘delocalisation’. In the presence of locd (or nationd) technologica spillovers, this short-term
location effect can dso have relevant effects on the long-run rate of growth (as well as on wefare).

Hereisalig of the main assumptions underlying the mode, more specific details are provided in the
technica appendixes to this paper: a) there exist only two sectors, characterised respectively by



perfect and monopoaligtic competition; b) trade costs and frictions only pertain to the monopolistic
sector; ¢) capita only enters the production of the monopolistic sector, while the competitive good
only requires labour; d) andyticad results are derived under the assumption of initidly symmetric
countries, though this is clearly unredigtic in the case of West-East European rdations, €)
preferences are nested, with a higher level Cobb-Douglas function incorporating a lower leve Dixit-
Stiglitz function; f) capital accumulation is driven by the decision of firms to invest in innovation and
the production of new blueprints (new varieties of the monopolistic good). Concerning the
geographical dlocation of production factors, Manzocchi and Ottaviano (2001) assume three
identical countries with the same endowments of labour (L) and capitd (N/3). Labour supply is
fixed, while the process of capitad accumulation is briefly reviewed in Section 1.3 and in the
Appendix (A.2). The supply Sde conssts of two highly stylised sectors, where entry and exit are

free.

1.1 Production and trade costs

The firg sector produces a homogeneous ‘traditiond’ good with constant returns to scale (CRS) and
perfect competition, using labour as the only input with a unit labour requirement equa to one.
Furthermore, for andytical convenience, we assume no transaction codts of internationd trade in the
traditiond sector. Thisis dearly an oversmplification, but one that is commonly adopted in economic
geography models, moreover, introducing trade cogts in the traditional sector does not generaly lead
to qualitatively different results provided they are lower than in the advanced sector (see, Fujitaet d.,
1999, chapters 5 and 7).

Under these assumptions the traditional good will be priced a margind cost. Given that only labour
is used in its production and the unit input requirement is one, in each country the price of the
traditional good will be equa to local wages. However, free trade will ensure that the wage will be
the same across countries as long as each country produces the traditional good. This will be the
caeif globa demand for the traditional good cannot be satisfied by a single country aone, which we
henceforth assume. Findly, by choosing labour as the numeraire, the price of the traditional good and
wages will be equa to one in every country.

Of course, the last result is generdly counterfactual and removes one of the relevant factors affecting
firms choice of location (wage differentids across regions). However, this amplification is useful in



order to focus on other factors, namely transaction costs and economies of scae, that seem more

relevant in those capita-intensve indudtries that attract the bulk of internationd direct investmen.

The second sector supplies a horizontaly differentiated ‘advanced” good with increasing returns to
scde (IRS) and monopolistic competition, usng both labour and capitd. Each variety of the
differentiated good has a linear cost function (for further details, see Martin and Ottaviano, 1999,
pp.285): variable cods are paid in terms of labour with a unit-input requirement equa to b. Fixed
costs are pad in terms of capita whose unit-input requirement is set to one so that the number of
activefirmsin agiven location is equd to the capitad endowment. Since a unit of capitd is required to
produce each variety, but the scae of production is determined by the input of labour, we have
increasing returns to scae in the production of each variety. Assuming zero cods of product
differentiation is enough to ensure a one-to-one relation between varieties and firms (hence capitd) in
each country, namely al scale effects work through the number of avallable varieties asin mogt of the
‘new geography’ models (see for instance Fujitaet d., 1999, pp. 52).

The costs of undertaking internationa trade in the ‘advanced’ sector are modeled following
Samueson (1954) as ‘iceberg’ codts to sdl a unit of the differentiated good from one country to
another more than one unit has to be sent. This*eroson’ is due to the resources absorbed by tariffs,
technical barrier to trade, transport and other transaction costs (for instance, insurance and foreign
exchange costs). Lett > 1 be the number of units that has to be sent for one unit to arrive from one
ingder to ancther ingder, andt‘ > 1 the number of units for trade from (to) an ingder to (from) the
outdder. Itisasif t - 1 (t* - 1) units of the good mdt away because of frictions: thisis equivdent to
assuming that trade costs are paid in terms of the transported good.

1.2 Theeconomic consequences of preferential integration and transition

Consumers in each of the three regions behave identically and spend congtant shares of their income
on the traditiond and the advanced good. Moreover, ther utility is enhanced if they consume the
largest possible number of varieties of the IRS good. Over time, capitd accumulation is driven by the
introduction of new varieties of the differentiated good, invented in an R&D sector. R&D isa codlly,
perfectly competitive activity thet produces new capital using labour as the only input: as there exists
a one-to-one correspondence between the units of capital and number of avallable varieties of the
differentiated good, cgpita accumulation and innovetion coincide. The unit cost of innoveation
depends on a constant (h) but is decreasing in the number of exiding varieties in the whole economy
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(globa spillovers) or in each region (loca spillovers). Asthetota cost of innovation must be equa to
the discounted flow of operating profits from the introduction of new varieties, operating profits in
equilibrium are proportiond to h, but aso to the share of capita in the innovating regions under local
spillovers. Welfare is defined as discounted per capita income, in red terms. Nomind per capita
income congigts of labour income and dividends due to the ownership of capitd (adl operating profits
are didributed): as we will see, what is rdevant in the mode is the evolution of the deflator of
nomind income in the different regions (the “exact” price index), which crucidly depends on the
location of advanced firms and the associated configuration of trade costs.

The working of the modd is centred on the idea of preferentid, or discriminatory, integration. This
means that two of the three regions (the insders) decide to mutudly lower the trade costs (t)
between them (including tariffs, non-tariff barriers, technica barriers to trade, and foreign exchange
costs) while the costs of trade between the excluded and the integrated area, (t'), remain constant or
declinelessthan t. In our view this Smple parameter adjusment summarises, dthough in a rough
way, the developments in the European region during the last decade, when the integration process
between the members of the European Union has degpened with the completion of the Internd
Market and the creation of the Monetary Union, while the trangtion countries of Central Eastern
Europe have been excluded.

The consequences of preferentid integration are far-reaching in this modd. Firg, the locaisation of
advanced firms is affected: recdl that trade costs only pertain to the advanced good, which is an
extreme assumption but captures the idea that trade in oligopolistic, capitd- and R&D-intensve
sectorsis overd| affected more by trade barriers than is trade in traditiond manufactures (we neglect
agriculturd goods). When trade costs between two regions decrease (at least in relative terms), it
becomes more convenient for advanced enterprises to locate in those regions because the costs of
exporting to any of the two declines while the costs of exporting to the excluded region (the outsider)
stay congtant (or decline to a lesser extent). This amounts to saying that returns to capitd will be
higher in the integrating regions, as capita is only employed in the advanced sector; capita is o
internationally mobile a zero cost, hence capita will flow out of the outsder towards the insders,
and a new geographicd didtribution of the advanced firms will prevail with a higher share of firmsin
the ingders than before. Aswe will see, however, there are limits to this process of agglomeretion, as

part of the output of the advanced sector must be sold in the outsider’s market (recdl that workers



are immobile, hence nomind income and demand stay congant in the three areas) hence it will

aways be convenient for anumber of firmsto remain located in the outside region.

How does this affect the process of capitd accumulation and wefare? Capitd accumulation is
unaffected if spillovers are global, as in this case the cogt of innovation is invariant to the
geographica digtribution of advanced firms. On the contrary, if spillovers are local the cost of
innovation dedlines in the indders, dl R&D activities move there (just a smplifying assumption) and
capital accumulation and growth are fostered. As for welfare, one has to distinguish between
resdents in different regions. Resdents in the indders are postively affected in datic terms, as thar
trade cogts are reduced for two reasons: they pay less for their imports from the integration partner,
and they import a large share of the advanced goods from the partner as more firms have relocated
there. For this last reason, the outsder is damaged (it imports more than before from the insiders,
and we assume for smplicity that t’ stays congtant). The nature of the dynamic effects on wdfare is
the same for residents in each region: if spillovers are locd, there is a negetive effect on the vaue of
outstanding capitd and a positive effect on the rate of growth. With globa spillovers, no dynamic
effect of locdisation on wefare occurs. Hence, welfare varigtions dways bendfit the ingders in
relative terms they ether gan more or lose less than the outsder. Note that this amounts to

divergencein red per capita discounted income between insders and outsiders.

How can trangtion affect these findings? If successful trangtion is modelled as a“ neutrd” increase in
|abour productivity across sectors, it amounts to an increase in the efficiency units associated with the
|abour force of the outsider. This has two effects: first, welfare rises in the outsder because workers
are becoming more productive. Second, the size of the outsider’s domestic market rises aong the
trangtion path, hence some of the re-location effect described above works in the opposite direction,
as more firms will find it convenient to move to the excluded region. If one combines the impact of
trangtion with that of exclusion, the number of possible outcomes increases, and even more so if one
digtinguishes between globd and loca R&D spillovers: in the firgt case, trangtion has no effect on the
growth rate through the re-location process; in the second case, the specific impact of trangtion on
the growth rate is negative, as the cost of innovation increases when part of the advanced indusiry
moves to the outside region. Hence, trangition has a two-fold effect on welfare in the outsder. In
datic terms it unambiguoudy increases per-capita incomes as import codts decline and in this sense

the outsder can gain in relative terms with respect to the ingders. In dynamic terms, however,



trangtion may either leave the growth rate unaffected (globa spillovers) or may lower it (loca
spillovers) (see Section 2.2). We now proceed to discuss in more detail the smulation of various

integration scenarios.

2. Numerical simulationsin a three-region set-up
2.1 Preferential integration: localisation, trade and capital flows
In this stylised economy the impact of regiond integration is modeled as a one-off reduction in the

frictional costs of trade between the ingders. Starting from theinitid Stuation where dl countries face
the same obstacles to trade, one can show that regiona integration between the two ingders induces
acapitd flow from the outsider to the ingders, so that the number of advanced-sector firmsincreases
in each of the ingders and fdls in the outsder. The intuition is the following. As transaction codts fall
indde the integrating area, consumers there demand more of the now cheaper indder products and
less of the now more expengve outsder products. As a result, a the initid symmetric Stuation, an
ingder's firms sart enjoying higher returns to capitd than outsder's firms. This triggers capitd flows
towards the integrated area that cause firms' death in the outsider and birth in the insders.

As far as the impact of trade costs on locdisation of "advanced" enterprises is concerned, the
message of the modd is then straightforward: a reduction in trade costs within the integrated area
leads to an increase in the share of firms located there. This is due to a home market effect, that is,
to the advantages obtained by firms in operating within the integrated market once internd trade
costs are reduced. In terms of European dynamics, this means that the speeding up of EU integration
in the late eighties and the nineties has made it more convenient for firmsin the IRS sectors to locate
in the EU rather than in Central and Eastern European countries.

We now proceed with the stylised numericad smulations starting from an initid symmetric scenario in
which trade costs are the same across the three regions (t = t’ = 1.15). Under this assumption, g,
reflecting the location of firms, isinitialy onethird in each of the three regions but one can check that
the derivative of g with respect to d (d=t*®) is positive, meaning that a reduction of trade barriers
ingde the EU leads to arise in the share of firms which choose to locdise there. For ingtance, if the
eladticity of subgtitution among varieties equas 5, the dadticity of g with respect to d is 1.78, meaning
that a2 per cent reduction in trade costs approximately leads to a 1.78 per cent increase in the share
of firmsin the integrated region (Table 1).



Patterns of trade and capitd flows (or, which is equivaent here, direct investment) are consequently
affected. The above findings dso provide a measure of the capitd outflow away from the isolated
region implicit in a reduction of trade cogts within the EU: as the stock of capitd is equivaent to the
number of firms in this setting (one unit of capitd is required in order to Sart afirm: see section 1.2),
there is an outflow of capital of 1.78 per cent of the initia stock from the CEECs in response to a
reduction of 2 per cent in trade costs within the EU. As trade patterns are concerned, the EU
becomes a net exporter of the advanced good to the CEECs, while the latter become a net exporter
of the traditiona constant-return-to-scale good. Let us now turn to a more detailed description of the
results of sengtivity andyss conducted on the two scenarios. Table 1 shows the value of g, of its
derivative and of e, the eladticity of gwith respect to d, for different valuesof s under the symmetric

scenario.

Table 1. Symmetric scenario

6=0'=1.15 g 19/7d e

6=2 0.333 17.037 44.491
6=25 0.333 7.557 18.401
6=29 0.333 4.699 10.821
s=5 0.333 1.039 1.782
s=8 0.333 0.322 0.363
s =10 0.333 0.185 0.158

Looking a the effects of different vadues of s entalls andysng how the results in terms of the
digtribution of firms and capita endowments are affected by a change in the monopolitic power of
enterprises (more or less subgtitutability across varieties of the advanced good), which is equivalent
to a change in the degree of economies of scae (Helpman and Krugman, 1985). Our results show
that the consequences of preferentid integration on the geographic dlocation of firms are wesker
when s islarger, hence when more competition across varieties occurs. When s equals 10, a 2 per
cent reduction in transaction costs among partners only leads to a change in the share of firms
located in the integrated area of 0.158 per cent. On the other hand, when ¢ is lower (that is, returns
to scae are higher), the dadticity of g with respect to d rises consderably (Table 1).

However, the larger the initid asymmetry in trade costs the lower the additiond effect of preferentid
integration on g. This will be confirmed by the smulations run under the asymmetric scenario.
Assuming that initial trade costs equa 5 per cent of vaue added across partners but 25 per cent of
vaue added between partners and the outsider, the eadticity of g with respect to d fdls to 0.26



ingead of 1.78 under symmetry. Why is this? The answer is that there are limits to the geographica
concentration of advanced firms, since selling to the outsider from abroad can become very codtly. In
other words, there is a force that pushes in the direction of locating some firms in the outsder’'s

market. Tables 2 to 5 look at different asymmetric scenarios?

Table 2. Asymmetric scenario: Case 1

t =105 t' =1.1 9 A& e
s=5 0.553 66.075% 1.624
s=8 0.435 30.553% 0.597
s =10 0.401 20.51% 0.358

Table 3. Asymmetric scenario: Case 2

t =105t =125 g A& e
s=5 0.429 28.688% 0.26
s=8 0.368 10.406% 0.081
s =10 0.352 5.855% 0.043

Table 4. Asymmetric scenario: Case 3

0=14 6=145 a A3 e
0=2 0.3878 16.36% 3.774
0=25 0.3635 9.069% 1.510
0=29 0.3538 6.246% 0.840

Table 5. Asymmetric scenario: Case 4

0=125 0'=13 a A3 e
0=2 0.4640 39.21% 6.463
0=25 0.4105 23.16% 2.922
0=29 0.3884 16.66% 1.765

One can check that, under initia asymmetry between the two integrated regions and the outsiders, a
adways darts from values larger than one third: if two regions dready trade a lower costs than the
outsder, more firms and capital are located in the integrated area from the outset. Comparing Tables
2 and 3 one can note that, for agiven s, greater initid asymmetry weskens the additional impact of
preferentia integration on g. When initia trade costs equal 5 per cent of vaue added among partners
and 25 per cent between the integrated area and the outsider (case 2), the dagticity & of & with
respect to & declines to 0.26 from 1.782 in the symmetric case, and from 1.624 in conditions of less

In Tables 2, 3 and 4, Ad equals (50.333)/0.333 and is a measure of capital outflows from the isolated region
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pronounced asymmetry (case 1). Tables 4 and 5 report the results of numerica smulations of
locaisation patterns for the same sets of parameters that we adopt later in our wefare caibrations,
which in generd lead to ahigher dadticity of g with respect to d (see Table 7).

Moreover, beyond the effect of the degree of asymmetry in trade barriers between insders and
outsider, a key role is played by the absolute level of transaction costs among regions. One can
check in Table 6 that for a given degree of asymmetry (the same difference between 6 and §'), the
geographic concentration of advanced firms in the integrated region is a negetive function of &'. The
economic intuition is that rigng cogts of exchange from the integrated to the isolated region lead more

firms to remain in the outsder, henceto alower &

Table 6. Localisation and the level of transaction costs

a A3
600101 60121 0.474 42.205%
00105 60125 0.429 28.688%
0011 06013 0.394 18.368%

Moving back to Table 3, one can see that for 6 equd to, say 10, our measure of capital outflow
from the isolated region (A3) is much lower than in Table 2: we move from 20.5 to 5.8 per cent.
Despite the gap in trade costs being very high (20 percentage points), the outflow of firmsis reduced
to about one quarter: such alarge @' limits market accessin the outsder for those firms located in the
integrated area. Hence, agglomeration of advanced activities finds an endogenous limit in our

framework.®

The main ingghts of this section ares

\Y) the creation, or degpening, of an integrated area pushes some firms of the advanced sector
to locdise in the included regions, and to move out of the excluded areas. This re-location is
equivaent to acapita outflow from the excluded region;

V) the phenomenon of firm re-location is more intense the stronger are economies of scale or —

which is equivaent — the greater the degree of market power in the advanced sector;

relative to the symmetric situation.

% Note that Table 2 has apeculiar feature: when 6 equals 5, dislarger than 0.5. As &isthe share of firmslocalised
in each of the two identical partners, &should range from 0 to 0.5. This apparently abnormal result only means
that all advanced firms move to the integrated area: any value of &exceeding 0.5 simply denotes the approaching
of the upper bound.
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Vi) nonetheless, there are limits to the concentration of firms in the integrated region due to the
mere exisence of trade barriers, which make it convenient for some firmsto locate within the

excluded area

What does this tell us about EU-CEE trade and investment patterns? First, opening to trade and
capitd flows with a large region which has become more integrated during the eighties and nineties
means that a share of advanced firms moved out of CEE at the beginning of trangtion, or in other
words that some capitd flowed out of Central and Eastern Europe. Notice that firms do not have to
“physicaly” move, but they can be shut down in CEE while their domestic markets are increasingly
supplied by EU-located producers. Second, the emerging pattern of trade flows is consstent with
the increasing specidisation of CEE in “traditiond” CRS manufacturing, which is usudly Iabour
rather than capitd-intensve. However, we explan this with reative maket access and
agglomeration, and not with factor endowment differentials as do other authors (see for ingance
Ferragina, 2000). Third, as long as preferentid integration continues between the two indders,
agglomeration of the advanced industries follows, but at a decreasing speed, as the existence of trade
barriers vis-avis the outsder entails that some firms have an (increasing) advantage in remaning
located there. The next section looks at the impact of differentia integration on income and welfarein

both insders and outsiders, and the consequences of trangition.

2.2 Weélfareeffects, growth regimes and the impact of transition

The parameter values adopted in this section are chosen according to two criteria, to preserve the
generd balance of the smulations and to keep some parameters within a“redigtic’ range. Firdt, with
one exception, we show the wdfare Smulations rddive to initid asymmetric scenarios, as this is
more redigtic to the European Situation a the beginning of the 1990s (relatively lower trade barriers
within the EU). We ensure that the interplay of the parameter values yidds. @) aredigtic vaue of the
red growth rate, ranging from zero to seven per cent under locd R&D spillovers; b) a consgtent
ratio between the shares of nationa income accruing to wages and operating profits (the smulations
yield aratio of about five to one, but where the returns to human capital — not explicitly modelled —
are included in the wage share); ¢) the proportion g of firms locaised in each of the two indders is
below 0.5.



The dadticity of subgtitution among varieties of the differentiated good ranges from 2.5 to about 3, a
vaue associated with strong market power but needed to keep the profit share reasonably high. A
consumption share, a, of about 0.3 for the IRS good is often suggested in the "new economic
geography"” literature (see for ingtance Fujita et a., 1999). Moreover, a £ 1/3 is a sufficient
condition to avoid compl ete specidisation in the advanced sector of any of the three regions. Thisis
a useful parameterisation to adopt, as complete specidisation in the advanced sector would mean
that the wage rate in the specidising region is no longer tied to its leve in the traditiona sector (which
Isfixed and set equd to one for amplicity).

The rate of intertempora preference (r) ranges between 0.06 and 0.15. A vaue of 0.06 is
consdered a benchmark reference both in the growth literature (see Barro and Sdai-Martin, 1995)
and in the literature on the welfare consequences of transition in Eastern Europe (see, for instance,
Piazolo, 1999), while the upper bound of 0.15 can be consdered redistic especidly for trangtion
countries sarting from low levels of per capitaincome. Exchange costs range from 15 to 45 per cent
of the f.o.b. value of the merchandise traded and are dightly biased towards the upper bound of the
range reported in the literature (Fujita et d., 1999; Martin and Ottaviano, 1999), athough recent
surveys of trade cogts are not inconsgtent with such figures (Overman et d., 2001). More
information on trade codsin different industries can be found for instance in Fordid et ., 1999.
Here dl we need to assume here is that |abour intensive CRS indudtries are associated with |ower
trade barriers than capitd intensive IRS sectors, where “barriers’ include both tariff and non-tariff
condraints (technica regulations being an important item under the last heading: see Brenton et d.,
2001). Asfar asthe vdues of h, the cost of innovation, and L are concerned we found no clear
references in the literature; hence, they are set in order to obtain a balanced outcome from the
amulations. In particular, h ranges from 12 to 18 (gpproximately, as in Martin and Ottaviano, 1999)
and L from 8to 11.

Table 7 reports the key findings of our welfare and growth smulations. We bdieve tha the
asymmetric case is the mogt interesting and redidtic to investigate, as it corresponds to an initid
condition in which the degree of integration of Centra and Eastern Europe with the EU was much
lower than the degree of integration within the EU. The first row of Table 7 provides the basdine
asymmetric case for the sx parameters, plus an identica vaue for the labour force in both the
insiders (L) and the outsider (L'F). Other columns provide the Smulation mode’s outcome for the
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initid share of IRS industries in each indder (9, globa operating profits (Np), and the initid growth
rate under local spillovers (g). The sum of labour incomes in the three regionsis given by (2L+ LTF).

Four measures of welfare change are provided, namely dV and dV* in the case of preferentiad
integration without trangition, dVL™® and dV* L' in the joint case of preferentia integration and
trangtion. All these measures are computed under the assumption of local R&D spillovers, the
associated equations are discussed in the Appendix and reported in Table 8. The measures dV and
dv* are the derivatives of welfare (that is, logarithmic red discounted income) with respect to a
decrease in trade costs within the integrated area, for the insiders and the outsider respectively.”

In the first row of Table 7 we can see that the initid growth rate associated with the particular
parameter configuration is zero, hence there are no pogtive dynamic welfare effects associated with
initial asymmetry. As trade barriers are further lowered across insders, static effects tend to preval
and welfare changes are positive for the insgders and negative for the outsider. As we move one row
down, we observe that a lower vaue for the cost of innovation (h=15) raises the growth rate to
amog 4 per cent, and this has favourable welfare consequences in al regions. In this case, both
indders and outsiders gain from further integration in, say, Western Europe, and this means that
dynamic gans outweigh daic losses in the excluded area. Nevertheless, the outsder loses in
relative terms, as the ratio of dV to dv* is much larger than one: hence, we observe red income
divergence as a consequence of preferentid integration. A higher rate of intertempora preference (r
equal to 15 per cent in row three of the table) reduces the growth rate, as ceteris paribus less
resources are devoted to innovation: again, the outsder loses in absolute terms from discriminatory
integration. A much lower r (6 per cent), by contrast, generates a growth rate of 5 per cent and
congiderably reduces the gap between dV and dV* (from about seven to two and a half times).”

If we move to a dightly more competitive scenario for the “advanced” industry (row five of the
table), which is associated with a higher dadticity of subgtitution among varieties §) and lower
innovation costs (h=10), the growth rate risesto 7 per cent, as less agglomeration (represented by a
amdler &) is more than compensated by the decrease in the costs of innovation. Dueto the fal in the
vaue of exising capitd, welfare gains are reduced in both region, but their retio is barely changed at
about 2.6. Larger initid trade costs within the integrated area (from 25 to 40 per cent of the f.o.b.

* The complete expressions for the welfare measures are provided in Table 8 in the Appendix.
® Adopting L equal to 9 instead of 11 does not significantly affect the simulation results.

14



vaue of merchandise trade: see row six of the table) yidld, as expected from Section 2.1, alower a
and this has a negative impact on the initid growth rate (which is reinforced by higher innovation
costs). In this case, lower barriersto trade across the insders have a strong impact on re-localisation
(recdl that e islarger when theinitid gap betweent andt' is samdler), and this severely damages the

outsder, astheratio of dV to dV* risesto more than 12 times.

In generd, our smulations show that welfare is promoted in the outsder, and divergence with the
ingdersis limited, when the conditions for higher growth are fulfilled. Thisis non-trivid if we consder
that they include lower trade costs within the integrated area and less competitive conditions in the
IRS sector. The find smulation runs explore two limiting cases row seven of the table shows a
symmetric initid Stuation where trade costs are low enough that even a smal growth rate of about 1
per cent generates enough dynamic gains to outweigh the static losses for the outsider (recdl that
these losses are due to an increase in the volume of import upon which tariff and other border costs
are imposed). As a consequence, the welfare derivative ratio is rather smdl (less than two). Findly,
in row eight of the table we impose a two-fold asymmetry (both in trade costs and economic size L)
and get an extreme vaue for &, which corresponds to the complete agglomeration of the “advanced”
sector in the integrated area. In this case, a reduction in trade costs between the insiders leads to
static benefits for them, due to lower “iceberg” costs, but does not affect the outsider.

Let us now move to the columns headed with dVL™ and dv* L', which show the sum of the
derivatives of welfare with respect to a decrease in trade costs within the integrated area and a
smultaneous rise in labour productivity in the outsder, respectively for the insders and the outsider,
gill with the assumption of locd R&D spillovers. Recdl that, under our definition of “trangtion”, a
rise in labour productivity in the outsder has two effects. First, it directly affects income and welfare
in the outsider. Here we assume that "trangtion” is aso associated with a catching-up effect that
rases the growth rate in the excluded region. Second, successful economic reform leads to an
enlargement of the domestic market in the excluded area.® However, the second channd might have
anegative impact on welfare under loca R& D spillovers, sinceit leadsto areduction in & and hence
ceteris paribus afal in the growth rate.

Our dmulations show that wefare changes in the indders are always lower under the joint

assumption of preferentid integration and trangtion compared to the smple integration case
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(compare dV and dVL'F under dl parameter sets). This is not surprising, as trangtion brings no
direct benefits to the ingders while it subtracts a share of advanced firms from their territory. As for
the outsder, in five out of eight cases trangtion has a positive impact on welfare rdative to the case
of just integration (compare dv* and dv*L'F). This is interesting, as it shows that in the area
excluded from regiond integration, the static benefits of enhanced labour productivity and of alarger
share of advanced indugtries located in the outsder’ s territory, plus the catching-up effect, tend to

prevail over the dynamic costs of lower agglomeration.

Findly, one has to recdl that the trade-off between datic benefits and dynamic costs of transtion
only occurs under loca R&D spillovers. Under global spillovers, the rates of innovation and growth
do not depend on &, hence the growth rate does not change with agglomeration or trangtion.
Moreover, the mode predicts that the growth rate is dways larger under globa R&D spillovers (see
the Appendix). The last column of Table 7 (Iabelled diff) provides the postive differentid in wefare
levels which has to be added to the discounted utility of both insders (V) and outsiders (V*) in the
case of global spillovers, and which is invariant with respect to the hypotheses of deeper integration
and trangtion. Of course the question of whether loca or globa R&D spillovers are a better
gpproximation to redity is highly debated (see Overman et d., 2001, for arecent update).

We have seen that trangtion may offer the outsider (CEE, in our case) a partid antidote against
excluson from the integrated area (the EU). This is dways the case under globd spillovers and
occurs rather frequently under local spillovers. However, in our smulations the absolute Sze of the
welfare benefits associated with trangtion gppears limited with respect to the impact of preferentia
integretion, whilgt the relative gains of the outsder (the fdl in the extent of divergence, compare
dVLT5/dv*LTE with dv/dv*) rely more on the reduction in dVL'E vis-avis dV. In other words,
trangtion dightly improves the outcome for the outsider, in terms of the localisation of advanced firms
and wefare, but & the price of an income loss for the ingders. This Studtion is clearly inefficient, as
one can check that the "trangition loss" incurred by the insders (dV minus dVL™F) is dways equd to
or larger than the “transition gain” of the outsders (dV*L™® minus dVv*). This suggests that the
ingders could avoid the negative consequences of firm re-location toward the trangition area through
atransfer mechanism that compensates the outsider. In other words, the modd seems to suggest that
the EU should not support trangition (especidly under loca spillovers) and should ingtead implement

® The expressions for these welfare measures are provided in the Appendix.
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a trandfer mechanism that compensates the CEE for the negative consequences of de-localisation
and rising trade codts.

This sounds odd, as one would expect the EU to support trandtion in the excluded regions of
Centra and Eastern Europe. The reason why the opposite may hold here is that the exclusion of
CEE generates "perverse’ incentives in Western Europe. A superior solution for the outsder’'s
welfareis clearly to enter the preferentid trade agreement, which would substantialy reduce its trade
costs and enhance its welfare especidly under globa spillovers. Natice that EU enlargement could
a0 be a better drategy for the indders: with global spillovers, a reduction in trade costs t” to the
same level of t dightly increases wefare in the indders while subgtantidly improving the former
outsider’s condition. In fact, trade costs vis-avis CEE would be reduced in the EU, while CEE
would gain both from lower trade costs and from re-localisation of firms.” In order to accomplish
this, however, requires fully-fledged EU enlargement (and globa spillovers). If only partial
integration of CEE with the EU isimplemented (t’ smdler but gill larger than t), we could find that
re-locdisation to CEE and the rise in the import volume of advanced goods in the EU, increase
globd trade costs in Western Europe, thus undermining its support for an extenson of the integrated
area. Once fully-fledged EU enlargement is accomplished, moreover, there are no reasons why the
EU should not encourage trangtion in CEE as economic reform in these countries would bring about
alarger domestic market and consumers in each of the three integrated regions would benefit from a
wider product variety, regardless of where advanced firms were located.?

3. Conclusions and comparisons with the existing literature

This sudy has andysed, usng numerica smulations, the impact of preferentid integration and
trangtion on the locdisation of economic activities, trade specidisation, capitd flows and welfare in
those regions included in, and those excluded from, a trade and monetary agreement. As Europe has
undergone a decade of intense integration on its Western side, while at the same time the Centrd
Eadern trangtion economies have remained excluded from the EU, a naiurd question to ask is

whether these phenomena have led to more or less regiond inequdity.

"Under local spillovers, re-localisation to CEE would lower the global growth rate hence welfare calcul ations
must take into account such dynamic effects aswell.
8 Again, this occurs under global spillovers.
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Following Manzocchi and Ottaviano (2001), we find that preferentid integration leads to a re-
location of advanced enterprises and of capital from the outsider region (Centra Eastern Europe) to
the EU, and that trade specidisation in the excluded area shifts towards "traditiona” CRS products
that are relaivey labour intendve. Larger import volumes of the advanced good have negdive
welfare consequences for the outsder, as its trade costs increase (ftatic welfare effect). In the
presence of loca innovation spillovers, agglomeration is however conducive to economic growth,
and this raises welfare in both regions. Adding up the gtatic and dynamic effects, wefare is likely to
increase in CEE as a consequence of EU integration, athough we provide some smulations where
the opposite happens.

Notice however that, even if it gainsin absolute welfare terms from the creation of an integrated area,
the outsider often losesin relative terms with respect to the members of the economic and monetary
union. Thisis true both in welfare and in red-income terms, and has potentialy heavy consequences
as it suggests that piece-wise integration generates divergence between ingders and outsiders: thisin
turn makes the future accession of an outsder more problematic, as further enlargements could

involve large redistributions of income and welfare between old insders and newcomers.

We a0 look at the rate of growth implicit in the different scenarios, and a the impact of "trangtion”
- moddled as an improvement in overal productivity - on locdisgtion, trade and investment.
Although the adopted definition of the trangtion process is naive, the smulaions yield interesting
results, for instance that the outsider reduces its relaive wefare gap vis-a-vis the ingders. However,
in our smulations the absolute sze of the wedfare benefits associated with trangtion gppears limited
with respect to the impact of preferentid integration, while the rdative gains of the outsder rely more
on the welfare loss of the ingders. Thus, trandtion dightly improves the outsider’ s condition in terms
of locdisation of advanced firms and wdfare, but at the price of an income loss for the ingders. This
suggests that the ingders could avoid the negative consequences of firm re-locdisation toward the

trangition area through a transfer mechanism that compensates the outsider.

The lack of Western European support for trangtion in this modd is related to the exclusion of CEE
from the EU, which generates "perverss" incentives in Western Europe. EU enlargement would be a
better drategy for the outsder but dso for the insders. For instance, under globd innovation
spillovers, aharmonisation of trade costs (t’ the same as t) dightly increases wdfare in the insders

while substantidly improving the former outsder’s condition. However, partid integration (¢’ smaller
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but ill larger than t), could lead to firm re-location to CEE, arise in the import volume of advanced
goods in the EU and an increase globd trade codts in Western Europe, thus undermining its support
for an extenson of the integrated area. With fully-fledged EU enlargement there is no reason why the
EU should not encourage trandgtion in CEE, since a larger regionad market would be to the benefit of
dl.

Being focused on the consequences of "excluson” from the EU, our contribution differs from the
descriptive literature on the trangtion progress in CEE (see for instance Stern, 1998; Nsouli, 1999;
EBRD, 1999) or the path towards EU accession (Temprano-Arroyo and Feldman, 1999), and from
andytica studies on the consequences of the Eastern enlargement. There are, however, anadogies
between some of these papers and our work. Baldwin et al (1997), Fordid et al (1999) and Leour
et al (2001) estimate the consequences of a wider EU and agree that the economic benefits of
enlargement would be much stronger in CEE than in Western Europe, something our model aso
suggestswhen t’ is reduced to the same leve of t. Fordid et al (1999) dso cdibrate the impact of
economic reform in CEE, and find that the growth effects of trangtion are strong in Eastern Europe
but modest in the Wegt, thus providing a mativation for our catching-up assumption. Another
interesting finding of Fordid et al (1999) is that trandtion draws resources out of the competitive
sectors (including agriculture in their mode), and that IRS industries are more than proportionaly
affected by a Hicks-neutra increase in productivity, something that our modd aso suggests. Most
important, perhaps, they aso conclude that integration in the EU and improved market access are
key prerequisites for successful reform.

Legour e d (2001) find that indudtrid relocation is the main engine of gains from trade in an enlarged
Europe, while Piazolo (1999), in the context of Polish accesson to the EU, highlights the negetive
implications of large discount rates for wdfare in a trangtion economy (something we dress in
Section 2.2). Lgjour et d (2001) and Fordid et d (1999) cdibrate multi-sector CGE models, while
we use a two-sector smulation modd of spatid endogenous growth to draw some insights on the
consequences of excluson and successful trangtion for the countries of Central and Eastern Europe.
We aso suggest that welfare analysis - based on economic models of localisation, trade and growth
- can be used to supplement more traditiona political-economy approaches to EU enlargement (see
for ingance Heinemann, 2000) in order to clarify potentia obstacles, and solutions, aong the path

towards accession. For ingance, we underline the codts of excluson for CEE in terms of income
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divergence from the EU, hence the potentid dangers of a ddayed (or "sequentid™) enlargement
process associated with relaive income redistribution among the Western and Central and Eastern
European regions. Furthermore we argue that, athough successful trangtion can provide a partid
remedy againg the excluson of CEE from the EU, it can damage the exising members of the
European Union if enlargement is not accomplished and that fully-fledged enlargement looks a better
strategy for both the outsider and the insders.
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Table 7. Welfare simulations with or without transition effects

t t' s a h r L L™ g Np g dv dv*  dvidv* dVL™ dv*L™®  dVL™9dv*L™®  Diff
125 145 25 032 20 0.1 11 11 0445 47989 0.00 3.0796 -0.6625 - 2.9352 -0.5521 - 2.4994
- - - - 15 - - - 0445 46552 0.038 4.3204 05783 7.4709 4.0832 0.6163 6.6253 3.3325
- - - - - 015 - - 0445 48708 0 17428 -0.7519 - 1.6698 -0.6597 - 1.4811
- - - - - 006 9 9 0445 37147 005 98446 3.6078 26766 9.1198 3.5031 2.6033 7.5740
- - 29 - 10 - - - 0411 31401 0.07 6.7909 25836 2.6285 6.1809 2.4980 2.4743 8.2005
1.4 - - - 15 - - - 0354 32699 0017 56484 0.4541 12.439 52986 0.5380 9.8490 3.2600
115 115 - - - - - - 0333 32772 0.013 27.058 150213 1.8013 26.317 14.7073 1.7894 6.1947
- 15 - - - - 11 - 0500 3620 006 37973 0.0 - 34033 0.1924 17. 7333 5.3257
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Technical Appendix

A.1 Preferences, pricing and the equilibrium location of firms
The building blocs of the smulation modd are derived from Manzocchi and Ottaviano (2001).
Consumers preferences are nested C.E.S. (Dixit and Stiglitz, 1977):U = D*Y**®

S

€Yy s-1(s-1
d «y
u

D= ea Di s

i1
wheres > 1 isthe dadticity of subgtitution between any two varieties and the dadticity of demand for
each variety of the advanced good, [j is the consumption of the " variety, D is the C.E.S. quantity
index or aggregator, Y is the consumption of the traditiond good and 0 < a <1 is the share of

expenditure devoted to the differentiated good.

Because of monopolistic competition the varieties of the differentiated good will be priced according

to the standard mark-up rule over margind costs:
p=— )

where p is the domestic price of any variety and we have used the fact that, as sated before, the
price of the traditional good (and, thus, the wage rate) is constant and equa to one in each country.
With free entry and exit, profits have to be zero in equilibrium. Together with free internationd capital
mobility, this determines the worldwide return to capitd, say p, as the resdud vaue of saes after
labour codts (i.e. operating profits):

bx
s-1

p= 3)

where x is the scale of production, i.e., the output of each variety, which is therefore the same for dl
firms no matter where they are located.

In equilibrium the supply of each variety must equa its demand (inclusive of trade costs). For an

indder this means.

X:a(s -De (1+d)EL N d'EL u
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where the two terms insde the brackets come respectively from insders and outsider’s demand, d
o t¥sandd* =t’"“® are inverse functions of the trade costs, and g © /N is the share of advanced
firmslocated in one of the identica ingder countries. A Smilar condition holds for the outsider:

_a(s-1e 2d'EL N EL u
bsN gl+d)g+d (l- 20) 2d'g+(1- 29)§

(4)

Equations (4) and (4)' can be solved together for x and g to find their equilibrium vaues. Asto the
scae of production (X) , thisyidds:

s-13E
—al——— 5
X bs N ©)

which, given (2), shows that globa ‘advanced’ revenues (Npx) equa the ‘advanced’ share, a, of
total world expenditures, 3LE: that is Npx=3a LE. Moreover, given (3), it implies that the world rate
of return on capitd is p =3aLE/(sN). As to the equilibrium location of firms, the andytical solution
of equations (4) and (4') yidds:

_ (- 2d+d)- d' - o)
3(1- 2d+d)(1- d)

(6)

A.2 Growth regimes, welfare and transition

To andyse the implications for long-run growth, the andytica framework must be enriched to dlow
for ongoing capital accumulation. Manzocchi and Ottaviano (2001) assume thet the typical consumer
maximises an intertempora utility function, which is equd to the discounted flow of ingtantaneous
utility. Such ingantaneous utility is modelled as a monotone transformation of thet in equation (1).
Asuming unit dadticity of intertempora subgtitution, the intertempord utility functionis

S

-1

¥\ éNét) S—-l
U =QogD(t)* Y(t)** e "dt D(t)=ga D,(t) * g 7
0 i=1

ol

where, gpart from the introduction of the time variable t and the rate of time preference r, the

definitions of the other variables and parameters are the same as before.

The main differences come from the supply sde. Drawing on Grossman and Helpman (1991),

accumulation of capital is assumed to take place through R&D modeled as a codtly, perfectly
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competitive activity that produces new capita using labour as the only input. Entry and exit are free in
the R&D sector. The labour unit input requirement in R&D is h divided by N in the case of globd
Spillovers, or divided by gN in the case of locd spillovers.

This specification of the mechanics of accumulation does not affect the ingantaneous (* short-run’)
dimengion of the model hence dl the above results apply. As to the solution of the dynamics, it can
be noticed that this mode is essentidly a so-caled ‘ AK-modd’ and therefore jumps immediately to
a steady growth path. Along this equilibrium path, both the globa and the nationd capitd stocks
grow at a constant rate (g) and location (g) does not change. Since dl the future of this economy is
embedded in theinitid vaue of a unit of capitd (nQ), to find g one has to solve the following system

under the assumption of a constant growth rate of N:

¥
v, =(p e "dt ®
0
vy = ©
° gN,
3EL=3L+ 10 (10)

The firg equation dates that the vaue of a unit of capitd is equd to the discounted flow of the
operating profits of the corresponding firm. The second is the zero-profit condition in the R&D
sector: the returns from and the cost of R&D have to be equd in equilibrium. The third equation
dates that total expenditure is equd to totd factor permanent income. Together with (3) and (5),
these three equations imply that the equilibrium rate of growth of N is:

_dLa ae;-agr 11
9= 1 s9°€s & (11)

where g isthe equilibrium location of firms (see equation 6). Note that equations (9), (10) and (11)
hold under local spillovers, while one has to set gequal to 1 under global spillovers.

Equation (11) re-states a standard result (see Grossman and Helpman, 1991) according to which the
equilibrium growth rate is increasing in the world stock of labour (3L), the expenditure share of the
differentiated good (@) and the degree of increasing returns to scale (a negative function of s as
dready argued), whileit is decreasing in the cost of innovation (h) and the rate of time preferencer .
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As far as welfare andysis is concerned, the chosen wefare measure is the present vaue of indirect
utility flows in an ingder (V) or in the outsider /*). Indantaneous indirect utility is equa to the
logarithm of factor incomes divided by the relevant (‘exact’) price indexes that correspond to the
Ingtantaneous utility function (equation 1) (more on this in Manzocchi and Ottaviano, 2001). Under
local spillovers, if we differentiate V and V* with respect to d only, or to d and L'® jointly, four
equations for the welfare changes in insders (13 and 13" and outsiders (14 and 14') can be obtained
(Table8).

The four terms on the right hand side of (13) are respectively: (i) the ‘firm's vaue effect’ by which
relocation to the ingders in the presence of spillovers negatively affects the vaue of the initia stock of
capitd; (ii) apogtive ‘relocation effect’ by which, for given prices, integration shifts firms towards the
indders decreasing their price indexes (while increasing that of the outsder); (iii) the ‘growth effect’
by which integration through rel ocation affects the speed of invention; and (iv) the (direct) *‘trade cost
effect’ by which integration reduces the prices of imported varieties from the ingder for a given
goatid didribution of firms. The four terms have the same meaning in equation (13'), but as
"trangtion” has a negative effect on agglomeration, the derivatives of g with respect to preferentia
integration and to economic trangtion have oppodte sgns hence their sum can be postive or

negative. By contrast, the (direct) ‘trade cogt effect’ isidentica to that in equation (13).

In equation (14), showing the welfare effects of excluson for the outsider, the terms are respectively:
(i) the firm's value effect; (i) a negative relocation (or ‘delocdisation’) effect; (iii) the growth effect.
The outsder isnot directly affected by a transaction-cost reduction occurring between the insders.
The fird three terms in equation (14) are the same as in equation (14), provided one recals that the
derivatives of gwith respect to preferentia integration and to economic transition have opposite Sgns
hence their sum can be postive or negative. The fourth term in (14°) is a catching-up effect that
gtems directly from economic trangtion in the outsder: as workers become more productive under
successful reform, we assume the excluded region benefits from a positive growth edge vis-a-vis the
ingders.

Findly, equation (15) provides the differentid impact on wefare of the shift from local to global
innovation spillovers as g islarger under globa spillovers, wdfare is pogtively affected in theingders

® Equations 13 through 14’ have been used to run the simulations reported in Table 7.
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as wel as in the outdder. Besdes, further integretion, trangtion or enlargement have no

consequences on the growth rate through g.
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Table8

Welfarederivatives - insider

Integration effect under local spillovers:

11 _-rh  fg, a (1+d- 2d) Jg a(2L+LTE) ﬂg a g i
av =21l x abLrl ) x y 1
r1Blg+rhg §d s-1 ([@+d-2d)g+d d  rshs-1) 1d (5- 1) [t+d- 2d)g+d]p
Integration and transition effects under local spillovers:
-l _-rth 99 fgs a (+d-2) g Tgg, a° [L+") o T9g, a g U
A Blgr g §1d Tt p s-1 ({1+d-2d)g+d &1d " p r6-1 sh  &d g -1 [e+d- 2d)g+dl}
(13)

Welfarederivatives - outsider

Exclusion effect under local spillovers

i -rh Mg a _ 21-d) Ja, a’ (2L+LTE) Joi
(o * (14)
“r i3 Fg+rrhlg 1d s-12d-0g+1d r(s-1) sh  fd}

Exclusion and transition effects under local spillovers
2 TE 2 ¥
11 -rh ﬂg 6 a )éaTg b [0} 60, a >((2L+L ) ‘ﬂg 6, a°~ gu (14)

i
dV * Lt = x
e g rnly eﬂd "I s s -1 2d 1)g+1 S0 T5p T6-1 sh e‘ﬂd s -1 rshp
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Table 8 (cont'd):

Welfare differential moving from local to global innovation spillovers

.1 a é(2L+LTE)a u
dlff—Tr(S_l)g - ><§>«(1-g)hl (15)
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