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ABSTRACT
Regional Convergence in the European Community~

This paper assesses convergence i outpui per head across regions inthe European
Community (EC), tor the period 1975-90. We use three alternative methodologies
to measure convergence, which yield consistent resulis. We observe that there are
strong differences in the pattern ot convergence across sub-periods and across
subseis of regions. If Southesn Europe seemed to caich up in the early 1980s, #
stagnated, al best, in the sacond part of the 1980s. The regions in Northern Europe,
on the other hand, tended to stagnate or diverge i the first part ot the 1980s but
converge strongly thereaiter. This pattern s consistent with the view that North
European counines have adjusted better to the main change n policy regimes which
occurred i the mid-1980s, namely the mplementation ot the Single Market
programme and the entry of Spain and Portugal into the EC in 1985. This ewvidence
also lends support to the view that trade liberalizaton can exacerbate disparities.
Finally, our evidence indicates that the distinction between the North and the South
of the EC s likely to be more relevant in the anaivsis of growth patterns than the
distinction between the centre and the periphery. Preliminary evidence on migration
indicates that the population n the Scuthern regiens responds much more stowly to
wage and unemployment differences. This may partly exptam why Southern regions
have not converged atter 1985.
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NON-TECHNICAL SUMMARY

Disparities 1IN output and income across regions has been a concern for the
European Community since its incaption. The objeclive of reducing disparities
across regions In the EC is aclually set out in the preambie of the Traaty of Rome.
In the 1980s, and following the entry of Greece i the Community, this objective
has been emphasized turther, In 1987, two vears afier the entry ot Spain and
Portugal, the Community acquired an explicit requrement (in the Single
European Acl) 1o undertake a regional policy aimed at reducing disparities. Since
then, annual spending on regional policy has approximately doubled to some 14
billion ecu. At the Edinburgh summit, lafe in 1992, the principle ot a turther
increase i Community spending for regional policy was also agreed. This
decision was motivated in part by the perception that North-South disparities
actually increased in the early 1980s. This evolution has baen documented by
the Commission m the tourth report on social and economic developments in the
regions of the Community (CEC, 1991),

At a time when the objeclive of convergence across regions has become
politically acceptable, new models have provided additional arguments in terms
of economic efficiency 1o justily a regional policy, which previoustly lacked clear
toundations and refied mamiy on eguity conswderations. The neoclassical
prediction that the output (and income) of diferent regions should tend to
converge over lime towards a steady state (which may, however, differ across
regions) has been challenged. A varety of new growth models have been put
torward which assume some non-convexity i production, or some externality
arising trom the accurmulation of human capital. In these models, regional cutput
per head can actually diverge (see van der Ploeg and Tang (1992) for a survey).
Agglomeration economies have also been emphasized (see Krugman (1881}
and Krugman and Vanables (1990)), which can lead to centripetal torces and
uneven growth patterns.

in this context, the question of whether convergence across regions Occurs Is
indeed important. In particular, if it tums out that ihe neoclassical model provides
a good account of regional evolution, regional policy will be harder to justify in
terms of economic efficiency.

There 1s an additional reason lor assessing the pattern of regional evolution in
the particular case of the European Community. The accession of Spain and
Portugal 1n 1985 and the mmplementation of the Single Market programme
correspond 1o a second significant change of policy regime. Both mvoived a
liberalization of trade and factor movements. According to the neoclassical
paradigm (see Barro and Sala--Martin {1991)}) such liberalizatron sheuld, in
principle, enhance the process of convergence {(of outpul but not necessarily
ncome) across reglons. This hypothesis has also recewed some empirical



support {see Ben David {1993}). On the other hand, trade liberalization in the
presence of increasing returns or agglomeration economies may not accelerate
convergence (see Krugman and Venables (1980) and Grossman and MHelpman
(1890)}, even though it may enhance average growth (see Baldwn (1889)).

We use three aliernalive methodologies 1o measure convergence, which yield
consistent resulis. We observe that there are strong difierences in the pattern ot
convergence across sub-penods and across subsets of regions. If Southamn
Europe seemed to catch up inthe early 1880s, it stagnated, at best, inthe second
part of the 1980s. On the other hand, the regions in Northern Europes tended to
stagnate or diverge i the first par of the 1980s but converge strongly thereatter.
This pattern is consistent with the view that North European countnes have
adjusted better to the main change i policy regime which occurred in the
mid-1880s, namely the implemantation of the internal market programme and
the entry of Spain and Portugal into the Community in 1985, This evidence also
lends support ta the view that trade lberalization can exacerbate disparities.
Preliminary evidence on migration mndicates that the population tor the Southern
regions responds much maore slowly lo wage and unemployment differences.
This may partly explain why Southern regions have not converged atter 1885,
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1. Intraduction

The objective of this paper 1s to evaluate empiricaily the process of convergence aoross regsons 1n

the European Commumty between 1975 and 1990,

Dispanties m output and income across regions has been a coneern for the European Commurity
stnce its mception. The objectsve of reducing disparities across regions m the EC is actually laid
down m the premnbie of the Treaty of Rome. In the eightics, and foliowng the entry of Greece in
the Commumity, this objective has been fisether emphasised.  In 1987 two vears after the eatry
of Portugal and Spam. the Commumity has recerved an explicit competence {in the Singic
European Act) for undertaking a regional policy aimed at reducng disparitics. Since then, the
annuai spending on remonal policy kas by and large doubled to reach some 14 billion Ecu. At the
Birnungham sumrmit, late 1992, the principle of some further merease s Community spending
for regional policy has aiso been agreed.  This decision has been motvated partly by the
perception that Nosth-South dispanties have actually increased in the carly cighties. This
evohetton has been docemented by the Comnnssion i the fourth repost on social and economic
developments 1 the regtons of the Commumty (CEC. 1991).  Howcever. as indicated below. the

evidence on convergence presented by the Commmssion 1s potentisfly tmsleading.

At the trme when the objective of converzence across regions has become politicaliv acceptable,
there has also bren a renewed interest for the ecenonuc analysis of convergenee.  In tenms of
principles, the neo-classieal prediction that cutput ¢and income) of different remens should tend
to converge over ime towards a steady state {which may however differ across regrons) has been
chalienged. A vanety of new growth models have been put forward which assume some non-
convexity i production, or some cxternality arsing frons the accumulauon of human capitad. In
these models, regional outpuss por head can actually diverge {see van der Ploeg and Tany (1992)
for a survey). Apglomeration cconomies have alse been emphasised {see Krugman, 1991,

Krugman and Venables, 1994). which can lead o centripetal forces and uncven growth pagerns.

These developments have affected the policy debate; the new growth models have provided
additional arguments 1n terms of economue efficiency to justify a regronai policy, which lacked
clear foundat:ons and relied mainly on equsty considerations.  Whether regional policy can
cffecuvely merease the growth of lagmmg regrons and foster convergence can stifl been
questioned © whereas calibration exerciscs (see Pereira, 1992) tend to suggest that regional

transfer can indeed enbance growth, cconometrnic (sce for mstance. Bachetra, (1993)) and case



stady evidence (sec for instance Fam et al. (1993) for evidence on the mezzogiorno) have cast

some doubts on the efficicney of regionat policy.

Some controversy has aiso ansen with respect 10 the empirical assessment of convergence (see
for mstance Barre (1992}, Barro and Sala i Martin, (1991), Blanchard and Katz {1992), Quah
(1992}, Mankew, Remer and Weil (1992) and Downick and Gemmel {3991)). A correes
assessment of convergence 18 ndeed important | as indicated above, whether convergence actuatly
occurs acress regeons and countrics sheds some hight on the relevance of the new growh mode)s.
Stmilarly. whether centripetal forces are obscrved could give seme indication of the importance of
agulomeration economies. This, m tums, matters for the assessment of regional policy. I3t
turns out that the neo-classical model provides a good account of regional evolution, regronai

policy will be karder to justify i terms of ccononuc cfficiency.

There are at least two additionat reasons for assessing the pattern of remonal evolution i the
partscuiar case of the European Commumty. Both are related to significant changes i the policy
regames that have oceurred in the eighties.  First, as indicated above, the European Comnussion
has followed a pro-zctive poliey of reducing disparstics and has stepped up the size of its
intervention since 1987, Whether a change in the pattern of convergence car be traced out simce
then would grve some mdication on the effectiveness of regional policy. i 35 however very
ualikely that our sample will pick up this effect. Indeed, our sample stops i 1990 {the complete
sample m 1989}, and the implementation of the reform of structural funds has been delaved by
about §8 months, 50 that actual disbursements of the Communsty have not increased much unti
late 1988, Since the effect of addisional disbarsements 15 fikelv {0 be felt wish a significant fag,
our samplc 15 almost certanly too short. As additional data becomes available. it should sl be

possibic to gam some insights on the effectivencss of structurai funds.

The aceession of Span and Portugal i 1983 and the unplementation of the mnternal market
programme coreespond Lo a sceond significant change of pelicy regime.  Both the internal market
programme and the accession invoive a liberalisation of trade and factor movements. According
to the neq-classical paradigm {see Barro and Sala 1 Martsn, 1994) such liberalisatson should in
principle enhance the prosess of ceavergence {of output bat not necessarily meome) across
regions. This hvpothesis has also reecived some empirical support (see Dan Ben David, 1993).
At the opposite, trade liberalisatson m the presence of inercasmg returns or aggiomeration
cconomies mayv not accelerate converpence {see Krugman and Venables, 1990, Grossmar and
Helpman {1990)) even though it may enhance average growth {see Baldwin, 1989). One can

reasoiably presume tat some of the effects of this major change 1 policy regme should be felt



m our sample. Indeed, one can trace out a strong increase 1w trade and faclor movements as early
as 1986-87, manly between the Nosand the South of Europe (see Neven and Vickers, 1992},
Some of the growth effect assomated witl these changes should thus be felt by 1990,
Accordingly, it may be adequate, but with much caation, to associate sharp changes ;m the
pattern of convergence in the fate cighties to the trade liberalisation that occurred in 1985 and 10
gel some msighis on the emparical relevance of scale and agglomeration cconomees for the process

of regional growth.

Sectzon 2 of the paper briefly discusses the measare of convergence and reviews existing
evidence on reglonal disparitics in the Commumity. Section 3 presents our resuits. Secuon 4
discusses some possible explanations behind observed patterns. 1t emphasises the difference m

mugration behavtour between the North and the South of the Community. Scction 5 conciudes.
2. Measuring convergence

Intuitively, convergence between cconomic series, like output per capita sn different regions, will
occur when the difference between the series become arbitrarily small over fime, or altematevely
that the probability that the senes will differ by more than some specified amount becomes

arbitrarily small.

If the intuition behind cconomue convergence seems clear eaough, 1ts measure 15 not
strghitforward and o number of aliernative methodologies bave been suggested (see Hali,
Robertson and Wickens, 1992).  The simpiest measure of convergence, usually referred o as ©
convergence, mvolves a decline over ime of the cross-sectionat dispersion of the varable at hand.
Since most studics of convergence exanine output per capita, this type of convergence 15 usuatly
presented in terms of the evolutzon over tme of the standard deviation of output per capita across
regions. This 1s the measure adopted by the European Commission n ts occasional reports on

the social and economic developments m the regions of the Commumty.

Barro and Sala i Martn (1991) sugpest a measuee, dubbed conditional B convergence, which
mvolves a test for mean reversion, Thev show that tis measure can be related to the transitional
arowth proeess 1n a nco-classical model.  The transttion process of oulput per capita in region 1 a

ume 1, {vy) and over the penod T, can be approxmmated {Barro and Sala i Martn, 1091) as :
(1) log (y; o/ 1) = %% + loglyy™ / yip) (1 - € BT+,

where %% 15 the steady state prowth rate, vy 1s the ousput per worker adjusted for
technologieal progress and y;* s the steady state level of output per worker adjusted for
technological progress. The cocfficient P is as rate of converpence, which measures the speed at



which y; approaches yi*  This convergence 1s conditional o the extent that it 15 affected by
the steady state valucs  %;* and yi*, which may differ across reglons. 1n order to identify B, it 1s
therefore necessary to control for cross-regional differences mn steady state vaiues.  a practice,
smce 1¢ 33 difficult to control for techrical progress, the differences between vy g and ypy are

simply ignored. The equation which i estimated thea becomes :
(1/T) fog (yi yi,e-1) = 2 - loglyipm) (1 - e BTYT +uy, (1
Accordingly, testing for convergence 11 this model amounts (o a test for mean revession.

Vanous tvpes of conditioning variables can be mntroduced to account for differences n steadv
state value of cutput per head across regions. Barro and Sala § Martin {1991) i thesr study of
convergence among, US states sntroduce segional dummies {for sub-groups of siales) and some
sectoral vanables which represent the deviation of the state's industriat structure from the national
average. Barro (1991) mtroduce some measure of human capital. Mankiw, Romer and Weil

(1992} consider mvestment and population growth rates and human capstal.

The relation between [ and o convergence 15 easy fo iilustrate: st 15 ¢lear from cquation (1) that
the dispersion of cutput per capita does not necessarilv deercase over ume, even if there s
canvergence, pecause of the random shocks by . New shocks can temporarily increase the
dispersion of income across reglons even when there 15 an underlying process of convergence
towards a steady state. In this respect, © convergeace could be misleading”.

As pomted out by Quah {1992}, one of the underlving assumptions behind the cstimation of §
converpence 5§ that each regon has a steady state growth path. He suggests however thag this
assumptson ts net supporied by cross-country data, which show a strong mstability 1n the
underlying pracess of growth.  Accordingiy, he develops an altermative methodology which does
fiot :mpose any restriction on the data.  This methodology views the process of convergence as a
transition process across a number of possibic states and he assumces that it can be modelied as a
Markov chams.  The distribution of countaies’ income per head relative to the average :s
represented by a number of disercte mtervats. The transition matrix of the Markov process is
then cstimated by eajculating from the data, the probabilitics that a country m any particular
interval will shift to the other intervals a the followsng pened.  He thea computes the ergodic
distribution of the process and evaluates whacther this distribulion 15 consistent witl: a pattern of

convergence.

3 There are other measures of converpence which rcly on comtegration tesis. Sce Hall, Robertson and
Wickens {1992).



This alternative methodolony is attract:ve to the extent that it does not rmpose any constrant on

the data. However, #1s at this stage mostly a deseriptive analvsis.

Most of the emypisical fiterature on convergence has focused cither on US states or a sample of
countries. Barro and Sala t Martis (1991) consider the convergence within EC countries on a
sample of 73 remons m the North of Europe {among the ormnal six members, the UK and
Denmark) for the period 1950-1985.  Because of data Himisanens®, they could not however
assess convergence among EC regrons®. They conclude that there s over the penod 1060-1983.
a conditional convergence within countnies at a rate (§) of about 1.8 % per vear {a rate shghtly
lower than that csimated across US states).  The Commussion of the European {CEC, 1991) has
also assessed ¢ convergence across reglons unti 1987 : they observe that the standard errer of
output per capita decreases untif the carly seventies. then mereases antil 1985, after which it

seems {o fall shightly.
3. Estumations and results

We have used the three methodologies presented above to assess convergence among regions of
the EC between 1975 and 1996, Like previous stedies we concentrate on measuning convergence
ut terms of output (GDP) per head.  Ouiput s measured in purchasing power paritics. Qur
sample meludes att 172 regions at the NUTS 11 fevel for the perrod 1980-1989.

Belose measuring convergence, we provide a description of the data and charactenise {foliowing
Blanchard and Katz. (19492)) the stochastic behaviour of GDP per head.

3.1, The stability of relatsve owtput

We trv to explost somewhat the tume senies clement of our data and get somic msight nto the
evolutzon of repsonal output per head relative to the EC average. More preaisely, we investigate
the stochastic belaviour of the relative output per capita, y; (/yy . As before yy ¢ denotes the
cutput per head in regron 1 at tine tand ¥y denotes output per head in the EC. We check whether
the senes of reiative output per head are stat:onary. Pooling the data together we estimate two
auta regressive processes for the fop of relatzve output per head. one witl: a single lag and the

other with two lags We also allow for country dummues. In a#l cases, cvidence from the

*Fhe onginat data 1s expressed in terms of index numbers (regional GDP/Acad refatve 10 the nationat
averagel

* They also use date fron: two different sources which are nol chviousty consistent. Data for those years
al whicl: the snmpies overlap acteatly differ across sources.



augmented Dickey-Fubler 1est®, mdicate that the hypothesss of a umt root cannot be rejected at the

3 94 level, so that the senes is stattonary.

The cocfficients of the auto regressive processes are presented in table . together with the

implied tmpulsc responses to an iaovation of 1.

Tabte |. Umvanate model of relative output per head

Cocfficient AR(H) AR
o 0.9901 AR L
oy - 05964

Dickev-Fuctler test -4, 14326 -3.95704

Impulse responses

=1 i 1

2 0.990 1.6495
3 0.980 1.0422
4 0.971 1031
3 0.961 1020
10 D913 0.966
20 0.828 0.866
30 4.750 0.777

Thesc estimates suggest that relatsve entputs per head retum to ther mean afier a shock but
extremely slowly. After 30 vears, only 23 % of the shock has been absorbed.  This pattern can
be compared 50 that observed in the US | estimating 2 auto regressive process for relative meome
per head among US states, Blanchard and Katz {1992} reports that 43 % of the shock 1s

absorbed afier 10 vears and asout 80 % after 20 years.  The process of reversion to the mean 15

6 | princeple, this test 1s designed for 1me senes and would require Jonger seres put 1t can be used
when there 15 a large aumber of cross-sectional umis (sec Bretung and Meyer, 19913 .



therefore much slower in Europe than in the US. Given that NUTS ¥ regions are significantly

smaller than US states. one wouid a prion expect the opposite.

We ran the same avto regressive processes for bwo sub samples. namely the regions on the North
of Eurape and those i the South. In what foltows. the South of Europe includes Spam, Portugatl.
Greeee and the Ttalian regons to the South of the Latim.  The series are stanonary m both cases.
We obscrve however that the process of reversion to the mean s significantly sfower in the South
of Europe than i the North. For mstance. m the South it takes about 20 vears to absorb 10 % of

the shock?.
We now turn fo the anaivsss of convergence and review the three methodologies m tumn.

2.1 @ convergence

We first compute the standard error of the log of output per capata (iog v; 1) over the eatire
sample. As indicated in Bgure [, we observe that if regional dispanities had a somewhat erratic
behaviour i the earlv eighties, some process of convergence scems (o set 1a as of 1984, The
evolution which was identified by the CEC (1991) for the peried 84-87, scems therefore to be

confirmed by the additional observations for $8-80,

Figure 1 : Standard deviation across regions {1980-198%)
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Convergence has also been assessed separately for the North and the South of Europe. Results
are presented in figure 1. First, o appears that the Northern regions are more homogenous m

terms of cutput per head than the Southern group. A different pattern 15 also observed over time

7 Details of these calewlanons are availabic on reguest [Ton: the asthors,




for the bwo groups.  The dispersion among Northern regioas 15 somewhat erratic 1n the catly
eightics but falls i the sceond part of the decade. Inthe South, by contrast, there 1s tendency for

the dispersion to fall in the early vears and to mercase trereafler,

As indicated above, we aiso have informatron of a restricted sample of 107 regions for 1975,
Convergence 15 also assessed for this aiternative sample which meludes mostly northern Evropean
regrons and the results reported on figpure 2. We observe that disparities are reduced from 1975
to 1980, stagnate in the early cigatics and fall thereafier. Overall, for the erghties, this pattem s

similar to that observed in the sample of Northera regions discussed above.

Figure 2 : Standard deviation across regions {75-89)
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3.2 8 converpence

We have estimated vartous versions of the basic convergence equation {1). First we esimate a
muedet of unconditionai convergence on the complete sample (1), without any varibie to pick up
crass remonal differences i steady stares. We then mclude eountry dummies. Beeause of
mussing observations and unreliable data, we perform the estimation for the penod 80-8Y ona
sample of 142 regions {sample [).  Additional data for the penod 75-8C arc avaitable for a
sample of 108 regions from the North of Europe® and the same equations basie equations arc
cstimated on this second sample (sampic 11, Additional conditiomng varmbles will also be
considered - firse. following Barre (1990}, we meiude a proxy for the industral structure, which

15 avaitable for 110 regons (sample 1), As proxy for wman capstal, we use iformation on

£ T datn has been extracted from the REGIO daizbase of the Euzopean Commussion.




school enrotment which 15 ealy available for a subsample of 835 Northern European rcgions”
{sample IV). Finally, because sample 11 and IV, do not completely overiap we estimate an
equation mciuding proxies for mdustral structure and human capital for the period 73-89 cn

sample of 73 regions {sample V).

The Duich region of Gronungen was also dropped from the sample beeause of the somewhat
artificial nasure of the output recorded in that arca, which include all production of gas from the
Northh Sea 1n the Netherlands. This region was the most afftuent i the Communtty 1 the carky
cighties but declined markedby relative to others as eacrgy pnees fell throughout the second part
of the exghtics. The meluston of Gronngen m the sample woutd therefore bias the esumates

favour of finding convergence.

Table 2. B convergence 80-89 (raie of convergence in %6}

Sample H Is in

Unconditional model B=0353* =043 <o
{-2.53) {-0.706) {0.004)
Ri= (.04 20 00 R2=0.00

With country dummies 8= 111 §= 1 78% B=113*
{-3.67) (-2.394) {-2.539)
R?*= 0.26 R*=0.11 R%= 038

Sample1:a =141, sample [s : 1 =43, sample In 1 n=098, t statistics of the
estmated parameter { (1 - e ‘ﬁT)I’T Y n parentheses. A single {double) * denotes
a parameter supnificant at the 3 % (10%) level. Parameters m italies are not
significant at the 10 % level.

As mndicated by table 2, it scems it the reglons of Europe had a tendency to converge over the
eightics but a at very slow pace refative to that observed i the US. For mstance, Barro {1991}
and Barro and Sala i Martin {1991) report convergence rates often sn exeess of 2 % per vear.

The fit of these cquations 1s alse very poor 1 absolute terms and reiative the US estimaies.

% Unfbriunately, school esroliment data can only be coastructed for the Northern Evropenn reglons and
for 1973. Supnisingly. Eurostat has stopped collecting this snformation thereafter.



The general tendency for regions to converge conceals a difference between the North (sample
In) and the South (sample Is) of Europe. There 15 a0 evidence that there 1s a convergenee process,
neither among Northern regions. nor among Southemn regions, whea country effects are not
controlied for. This suggests that the {unconditional) convergence observed during the penod in
the whole sample could be assoaiated with Southera regions eatching up with the North. When
country cffects are aliowed for. Southern regions scem to converge faster among themselves than

the regions of the North (among themselves),

Table 3. § convergence 80-85 {rate of convergence in %)

Sampic i Is in
Unconditional model 8= 0251 B=255+ g0
i-1.319) {-2.310) {1.47)
R3= 002 RI=009 R*=0.02
Witl country dummies = 2.01* {3 =4.d44% B =026
{~3.09) {-2.974) (-0.537}
2= (.27 R3=0.15 R?=0.35
Table 4. [ convergence 85-89 trate of convergence in %)
Sample i is in
Unconditional model f=077 80 B .08
(-2.22) {1.44) {-1.79}
2= 0.03 R¥=0.02 2= 0,03
With country dummues = 0.42 o0 g=114%6*
{-0.86) (-0.084) {-3.040}
R2=0.32 R2=0.38 =077

Breaking up the sampie 10 two sub peneds {sec tables 3 and 4) sugeests a more complicated
pattern. First, we observe o strong instability of the estimated convergence cocfficients across
sub-periods : whereas regions seem te converge m the first part of the decade, poorer regions

den't scem to catch up n the later pare. This ingiability could be duc to the existence of shocks

that have differential effects on regron's meome. For stance, the low cocfficient esumated for



the fater part of the eightics may simply refiect the relative decline of agniculiural activities and
heavy mdustrics which were also concentrated in the posrer regions of the Community. We

attempt to control for such effects below by mtroducing addittonat explanatory vanables.

This evolution also conecals a sharp difference between the North and the South of Europe. A
strong process of convergence fup to 4.4 % a vear) s observed among Southern regions 1n the
first five vears, at the aime when disparitics among Northemn regons are at best constanl. The
reverse pattern oblans however for the sceond half of the eighties - 1n that penod, therc s a

strong process of convergence 1m the North, whereas Southern regions do. at best stagnate!®

As mdicated above, data on output per head is available as of 1973 for a subscet of 108 regions,
masmiy from the North of Europe. We estmated unconditional convergence equations for the
period 1975- 1989 an this aiternative sampie.  Results are presented in table 5 and confirm the
wnsiability of the convergence cocfficient. $t appears that convesgence has occurred over the
period 75-89 and at a particulasly sustamed rate towards the end of the seventies. Estumates for
the periods 80-85 and 85-89 on this sample are not reported and confinm those presented above
which suggest that convergence has by and large stopped {among Northern regions) in the first

part of the aghties and accelerated in the second part of the decade.

Table 5. P convergence 75-89 trate of convergence i %} - sample
i1

Penod 75-89 75-80

Unconditional mogel B=195% 3=1382"
{-6.03} -3.31)
R#=0.25 R2=0.22

With country dommies  [i= 1.61* f=3.08%
(-3.11) {-3.05)
Ri=0.47 R2=(.36

16 This pattern 15 quite Tobust to the definition of the "Souh" which 15 adopted: Given that data for
Greeee may be less reliable and that the Greek dummy 1s somelimes signilicans. we ran the regression
for the South while excluding Greece.  Qualitatrvely, results zre unchanged and the size of the
ceeflicients 15 not mueh affected. .



In order to evaluaie the robusiness of these observations, we melude a scetoral vanable, which
measures the extent to which output was distributed in the mitial peniod in growing scetors.

Followng Barro and Sala § Martin {1991), this vanable §;; 15 defined as -
Sjp= Zjwi.t log {vp/¥j 1)

where Wy 18 the share of empiovment i seetor § (NACE 1 fevel) at me +T, and v 1s the output
1 seetor § at tame ) at the natsonal level't  This data can be eonstructed for a sample of 110
regons from both the North and the South of Europe (sample ). Regions with a high score on
tlie scctoral varmbie aze those where the industnal structure at the beginning of the peaod were
well represented in sectors which turn ont to be growing fast at the nationad level.  Estimates
which nclude country dumnues and the structural vanable are presented intable 6. The
coefficient of the structural vanable 1s usualiyv positive and highly sigaificant.  As expected the
vanaace of the cstimated convergence coefficient across sub-penods 1s reduced.  The basie
observation that convergence seems to have stopped in the later part of the eighbies s however
confirmed.  Separate estimates for the North and the South of Exrope aso tend to confirm!? the
observation that the Northern European regions converge strongly after 1983, at a ome when

Soutlern European regeons stagnate. foliowing a peried of rapid convergence in the early cighties.

Tuble 6. B convergence with structural variable - sample 11}

80~ 89 80-83 §5-89
Unconditional model B = 0.46%* oo f= 186*

R*= .03 R3=0.02 R2= 014
With countny demmues = 0.77** = 1.01** = 090
and structural vanable =036 R2={.38 R= 0440

Finaily, we use school enrolment as a proxy for human capizal.  Data on school enroiment
1975 is available for 82 regions m the North of Europe {(sampic V).  Data on both structural

and human capital vanables can be constructed for 73 regrons i the North (sample V).

1 $¥/c have also camputed a seclomt vartable where we sse output growth at the EC level rather thae the
nauonal level as a benchmark, Results do net differ sigaificantly from those reported below,

12 Unfortanately, the structural vanable cannot be computed for Greece, so that the nustber of
observitions for the South s limsted (32 dath points). The estimates can be obtasred upor request from
the authors.



We confirm that regions with a higher level of human capual tend to expenience a higher level of
growth. We also find that holding human capitaf constant, the process of convergence 1s faster
fthe cocfficient f increases margmally when human capital is added).

Fable 7. P cenvergence and human capital {75-89)

Sampic v AY
Unconditionat modet B=2.06" B=250*
RI=01235 RZ=0.23
With country dummses fas g 12* B=24)*
RZ=1048 R?=033
With country dummies B=135* Ba242%
and human capitat RI=030 RI=063
Withs country duramics f=271%
human capital and structural vanables RZ = 0.65

Overall, two styvlised facts seems to emerge  first, the process of convergence among the regions
of Europe 15 far from stable, even when we account for differences i ndustnal stractarc and it
tends 1o slow down n the Tater part of the eightics. Sccond, it seems that Norther: European
regons, after a penod of stagnatien i the carly eighties, converge strongly after 1985, at a ome
when Seuthern European regions stagnate. followng a pened of rapid convergence i the earty

cishties,

Thesc observation should be sterpreted with much caution. Indeed., our convergence equations
sy be nuspecified. Differcaces i the steady state vatues of output across regions may not have
been accounted for properly.  One may argue that the North and the South of Europe have been
subject to different shocks m the mid-cighties and that a nepatsve shock has pushed the Southemn
regions temporarily off the transstion path. It 15 however templing to associate the obscrved
pattern with the (common) shock to which regtons were confronted, namety the major change of
trade policy regime that oceurred in the mid-eightics: as indicated above, ane would expect o
major trade fiberalisat:on exercisc such 25 the mternat market programime (o canance

convergence. In the presence of strong scale and agglomeration ceconomies. trade Hberalisation
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may still lend to uncven patterns across regions. The cvidence presented here therefore fends to
some support to the view Uiat such scale and agglomeration economies may matier. This
evidence also supports the predict:on expressed for mstance by Krugman and Venables (1991)
that Soutliern regions may be hart by the process of trade liberalisation across Europe.  Given
the short time period which 1s considered here, one should siilk interpret these results with much

caution.

In order to ngaire further whether our distinetion betweea the North and the South of Europe s
approprate. we adopted an alternative eriteria to split the sample.  We distinguish bebween the
centre and the persphery, according the vatue of the penphery index computed by Tedenbury
{19%9) and reported in the Commussion's database. This index 15 a measure of the relative
accessibility of regions. W considered that all regrons with a perrphery mdex below 135 would
quality as centra regrons and accordingly that those with an index larger or cqual to 135 beleng
to the periphery. This threshold is however somewhat arbitrary © it ensures that the group of

regions kave approximately the same number of participants.

There 1s of course an strong overiap between the Southern and the penipheral group. The later
meludes the former but also comprises all Irish regions, Scotiand, some Damsh regions and some
regions North of Rome.  We ran the same regressions as those presenied' in table 3 and 4 for
the contre and the periphery. The differences that we observed between the Mortl and the South
across sub periods are by and large confirmed.  Differences are however less sharp and the
overall fit of the equations 15 significantly worse. This wounid suggest that the distinclion
between the North and the South 15 more relevant than the distinction between the centre and the

penpheny {at least, given the way i which penphery 1s measured).
3.4. Convergence as a Markov process

As dicated above. the methodology proposed by Quah (1992} procceds by defimng a number of
states and by deriving from the data the probabilities that a region 1 any paricular state will shift

to cach of alicrmative states in the followag penod.

We distmguish between 7 different states, which provide a discrete approximation of the
distributron of output per head across regons.  Using the same notation as above, we adopt the

followng definition ¢

13 Reswlis ase not presented here bug are svaitable on request frem the authors.



State |, iy <06y . state2 if 0.6y € vy <0775y ,state 3 i 0775y, € ¥ <0.923
v -stated if 0925y < v <y Lstate 3 00 vy Sifyy <1075y L state 6 if 1075 v < vy

< 1.225 3y and siate 7 if y; S ¥y

The chosce of these niervals 1s somewhat arbitrary. The definstion that 15 adopted here ensures
that differcnces wn the mitil aumber of reglons belonging to the vanous states are not too iarge
{as adwvised by Quah, 1997} We have expenmented with several altemative defimitions and the
details of the results are somewhat sensitive to the definstion of stases.  Table 8 reports our
estimates of the transstion matrix and the ergodic distribution which 15 associated with the

{ITOCECSS.

Table 8. Transition matrix and ergodic distribution

Number of Final State
observations.
H 2 3 4 3 4] 7
74 0.850 0040 0.000 0.600 {.000 9.000 0.000
148 0.034 0.872 0.074 0.000 {.000 0.000 0.000
258 0.050 0.040 0.821 0.139 0.000 0.000 0.000
207 0.000 0.000 0.174 .720 0.106 0.000 0.000
165 0.G00 0.900 0.000 0.122 0.7194 0.084 (0.000
193 0.000 0.000 0.000 G.000 0.027 0018 0.035
138 0.000 0.600 0.000 0.000 0.000 0.087 0.913

Eutizf (19860)  0.133 0.112 0210 0.14] 0.133 0.161 0.103

distribution

Stationary 0.163 0.122 0.226 G180 0.123 0.112 0072

digtribution

Some msight can already be ganed from the observation of the transition matrix. Diagonal

clements dorminate, especially among the Jower and higher classes.  Poorest and nichest segions



do niot seem 1o modify their relative standing over time . In addition, one cannot detect any
spectacutar changes from vear to vear {stnetly posttive clements are oaly observed around the

dingonal).

The chasactenstc of the ergodic distribution mdicates that there 15 a limited poverty trap : even
though the statronary distribution 15 more concentrated around the mean, the frequencies i the
tower states increase relative to the iitiak distributron.  Given the tow mobility which is observed
at the lower end of spectrum, one can conclude that the poorest regions of the Commumty arc
very likely to stay poor. At the opposite, onc can aiso ebserve that the top three classes of the

distribut:on become tess smportant.

Given that sharp changes reported above m the convergence process over ime, we have
estmated one trangition matrex for each seb-period (80-85 and 85-89). Detaits of the results arc
not reported here!*  Transition matnces differ somewlhat across peniods: it seems that maobility
tn between classes 1s more pronounced in the second penod. The ergodic distribution for the
second period is also charctensed by a more pronounced reduction n the frequencies of the
extreme classes: this s partseelarly pronounced for lower part of the distribution, Indeed.
whereas the two lowest classes account for more than 20 %6 of the distribution 1n the initial state.

they represent less than 10% of the distribution ot the stationary state.
4. The North-South divergence; some possible explanstions

Fhe various methodologtes used above 1o assess convergence pomt to a fairly consistent patiern
of regronal evolution acress tme and subgroups. First, 1t 1s clear that regional evolutions i the
EC tend to be slower than those observed in the US. Sceond, 1t scems that the North and ihe
South of the Commumity exhibit a different pastern. Fhird, st appears that the pattern of
converpence changes across tme. On the whole, we observe that whereas Southera regions cateh
up in the early ewhtics and stagnate thereafter, Northern regions first stagnate and then converge

towards the steady state.

The evidence should however be mterpret with much caution. The time sene element of our data
15 small, relative to the cross-section dimension, and the sub-peniods that we distinguish may be
unduly short. As mdicated above, 1t 15 however templing to associate the change 1n the pattern of
convergenee obscrved in 19835 with the major change of policy regime which oceurs at that time,
namely the accession of the Ihenaa pemnsula to the Community and the implementation of the
miernat market programme. According 1o this approach, the Conunumty has been subject toa

common shock and some reptons seem to have adjusied better than others.  This also suggests

14 The results are available on request from the authors.



that 1t may be worth looking for structural expianabions and try o identify differences i the

adjustment processes across reglons.

In what follows, we shali report on some prelimmary analvsis which follows his ling of enquiry

and ¢ries to kientify dificrence s the adjustment process across countrics.

As indicated by Blanchard angd Katz {1992), factor movemenis, and labour movements 1n
parocular, are central to the process of convergence 1n the US. He observes larpe and persistent
dispantics 1 cmplovment growth across states. He shows that wihien regions are hit by a
negative shocks, unemplovment mitially mereases, which leads to an exit of workers so that
unemplovment returns to rormal tevel because of a fall in labour supply rather than an inerease in

new jobs.

Accordingly, the difference between Northern and Southern regioas could be associated with
different migrations patterns.  The lack of adjustment observed in the South could be partly
associated with: a relatrvely immobile fxbour force. In order to smvestigate this hyvpothesis, we
Isave esnmated a mode! of rugration across EC regions. The REGIO database reporis on annual
zross nmgrations flows between all pues of regions within countnies'®  Fotlowing a standard
approach 1 the fiterature {sce Famn, 1993), we mnclude unempiovment rates and relative wages m
the ongm region relatrve to those of the destination region as explanatory vanables. Let 1 ()
refer to the ongim {destization) region. Wages and uncmployment are denoted respectively o and
wl® We also include the periphery idex, diseussed above, to test whether migravons occur less
m Southern regions.  The medel is estimated for 1983 across 610 cross-regonal flows. The

dependent vanable is the log of enugration/population.  Results are presented in table 9.

Tabie 9. A model of migration acress regions

Explanatory vanable Cocfficient {t statistics) - R2 = 0.33
Constant 5637 (-23.295)

log (x; £ u;) 0.216 (1.56i)

log (w; / w;) -2.028  (-3.720)

Penphery Index ¢ -0.006  {-3.327)

13 Unfortunately, there ts no mfosmation on flows besween reglons jocated in different coustrics.
15 Gur wage data (from regio) refers to the average remuneratisng of empioved workers (it excludes the
sclf empioyed). Unempiovment rates {also from regio) are standardised rates.
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Dummy ftaly -b.i41 (-7.316)
Dummy UK 0.369 {3.568)

Contrary to common findings on cross-country muprations (sce Fan: and Venturim, 1992}, the
relative unemplovment rates do not seem to affect mugrations decssions, whereas relative wages
do7  This 15 however not surpasing given that we deal with mter regional nugrations within
countrics and we can expect unempioyment msurance to be constant within countnes.  Labour
movements seem (o be refatively strong m UK, and relatively weak m faly.  Interestingly
however. we also chserve that the penphery index enters negatively and is very significant. This
lends support to the view that labour movements are fess prevalent sa the South. This, m turn,

could contribute Lo an explanation of the relative lack of adjustment observed in the South.
3. Conclusion

This paper has documented the pattern of regional growth which has occurred in the fate
seventics and carly eighties.  The evidence that s put forward shoutd however be seen as
wdicative at best and the analysis should be replicated as additional data becomes available to

check whether the conclusions that we reach can be confirmed.

If the paper deseribes a pattern of regional evolution, st offers Hittle m the way of explunmg 1.
This prescatation should therefore be complemented by a systematic anatysis of the factor that
affect growth i general and those that affect the adjustment 1o a shock like the internat market

programme and the accession of the Tbenan pemnsula.

Besides labour movement, evidence on trade, capstal flows, mvestment, emplovment growth and

the reallocation or resources across mdustrics would be useful.

17 We have tested & number of alieraative specifieattons and this finding scems relatively robust.
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