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Abstract

Unemployment rates as well as income per capita differ vastly across the regions of
Europe. Labour mobility can play a role in resolving regional disparities. This paper
focuses on the questions why labour mobility is low in the EU and how it is possible
that it remains low. We explore whether changes in male and female labour
participation act as an important alternative adjustment mechanism. We answer this
question in the affirmative. We argue that female labour participation is very
important in adjusting to regional disparities.
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1. Introduction

The desire to establish the four freedoms belonging to the formatiarcainmon market—
free movement of goods, services, persons and capital — waswrittethe Rome Treaty.
The integration project formed, relatively successfully, a simglods and capital market.
Currently, the European Commission undertakes serious effortsckte tthe problems
preventing an effective single services market. The free moweohg@ersons is de facto the
black sheep in the integration process as (cross-border) migration is stibwery

The 25 members of the European Union constitute a large set o$aliregions. This is
partly due to the accession of ten new member states in 2004, buthevéfteen old
members constitute a heterogeneous set of countries. They not onlyirdiibour market
outcomes, such as unemployment rates and wages, but also in irstiusttyre (Midelfart-
Knarvik et al., 2000). This makes Europe relatively vulnerable to m&ynt shocks
(Bayoumi and Eichengreen (1993), something which might be amplified etter
functioning of the single market (Krugman, 1993)

Labour mobility can play a role in adjusting to shocks. In a singleency area the
adjustment to asymmetric shocks can take place via price oitguedistment, or via fiscal
transfers. In particular, real wages ought to be flexiblealfisedistribution should be of
sufficient size, or capital, labour and income flows should be sertigi responsive to
disturbance$.In the EU fiscal redistribution is relatively unimportant conepato the US,
while wage flexibility is known to be notoriously low. However,dtriot clear that the role
for labour mobility is or can be important in absorbing shorhtehocks. Hence, for the
largest part of the analysis here we focus on long term or permanent shocks.

Labour mobility can play a role in resolving regional disparitiisemployment rates as well
as incomes per capita differ vastly across regions. Midfaatvik et al. (2000) show that
the industry structure is also very diverse across the EU d&&taning even more so. Barro
and Sala-i-Martin (1991) and Barro (1996) assert that per capita incomes tend toebuaverg
that complete convergence is still out of sight. Putting thesepigether, the point that
there is a potential role for labour mobility in resolving regiahiaparities is easily made.

Indeed, it is low mobility in the presence of large regional dises that is worrying. Hence

This is disputed, however, by Fatas (1998) and Frankel and Rose (1997).
It is not a priori clear that the disappearance of the exgheate instrument is an unambiguous loss.

Many countries have abstained from using the exchange rate as an instrumestk@djustment.
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what is crucial is the responsiveness of labour to regional disgaaitd, thus, explaining the
responsiveness is important. This is what this paper sets out to do.

Closely related to our approach are Decressin and Fatas (1998)laauai (2001). Decressin
and Fatas (1995) use the methodology of the seminal study of Blamstthitatz (1992) to
show that the responsiveness of European regional labour mobility isustblew relative to
the US. They find that in the short run an idiosyncratic shock in Eusoplesorbed for the
most part by labour participation, with only a minor role for migratAlso in the long run
the role for labour mobility is low compared to the US. The majarstichent mechanism is
again the change in labour participation rates. Changes in unemplosates account only
for a small portion of the change in regional employment.

Puhani (2001), using a different methodology, explains net migrati@s & regional
disparities (instead of region-specific shocks). He finds that amgmployment rates
significantly explain migration. His methodology is closely mtiato ours, but he does not
consider the role of labour participation.

This paper focuses on the questions why labour mobility is low irEtheand how it is
(apparently) possible that it remains low. We explore the issladofir participation, thrown
up by Decressin and Fatas (1995), as the most important alteradjustment mechanism.
In particular, our analysis contains three main contributions tditdrature. First, using a
framework different from Decressin and Fatds we address thstiaueon labour
participation as an alternative adjustment mechanism for labohbility in the EU. Second,
we examine whether labour participation of females is importanwioether labour
participation is important in general. Third, we use a more fidislgggregated data-set than
Decressin and Fatas and Puhani and include more regions. Furthésyntresting the EU
regions as a single panel we are able use more informatidmeimdéntification of the
parameters.

The paper is organized in six sections. Section 2 presents theetib@l considerations
behind our estimating equation of net migration. Section 3 describedatheused and
discusses its limitations. Section 4 presents the econometnagsh from the static model
applied to panel data of the regions of EU. Furthermore it dinafesences from the static
econometric model applied to the regions of the EU. Section 5 faresula partial
adjustment model for the net migration rate. The dynamic modestimated using the

Arellano-Bond estimator. The estimated adjustment coefficientsipes to study both short



run and long run responses of net migration rates to unemployment eimewhother labour

market variables. Section 6 draws some conclusions.

2: Theoretical considerations behind the net migration equation

The role that labour mobility plays in resolving aggregatérey disparities is captured by
net migration flows. This section presents the theoretical considerations behind the migration

equation that we estimate in the next sections of this paper.

Wages and unemployment

What induces a migrant to move to a different region? This questit icentral theme of
this paper. Central in most theoretical models is the impagagés and unemployment. The
idea is that labour migration is driven by differences in exgeesgnings. This approach is
generally ascribed to Harris & Todaro (19%70)Their original model describes migration
from rural areas to the city in a developing economy but canbalspplied more generally
to migration between regions. In this model the migration decisibased on the expected
earnings from employment; people move if the expected waged&stmation region is
higher than at home. The expected wage depends on the prospects of dindmagnd
average wages in a particular region. In this model equilibriumoiggbt about by labour
mobility: migration between regions will continue until the expdcearnings from
employment are the same in each country. According to this theghyuhemployment and
lower wages therefore lead to lower immigration in the country in question.

In the Harris-Todaro model the expected wages (after adgusttar migration costs) in all
regions are the same in the long term. This is not very iealiSten between the 15 old
member states of the European Union the differences are markedourgt pay in the
Netherlands is for example over 50% higher than that in Portugal, while unemptadgrttee
Netherlands is lower than that in Portugal. The outcome becomeseadistic by accepting
that better facilities or a pleasant climate compensate for the grastierences in wages and

unemployment. The expected earnings from employment may Hiftethe expected utility
% Gross flows of workers that are not identical with respeekill, might be resolving disquilibria on
specific labour markets. Due to a lack of suitable data this isslet maiLbe analysed.

* This approach had a number of early forerunners in Smith (1776), Ravensteina(i@89ks
(1932).



remains the same. This effect can be incorporated in the @etinegguation by including
fixed effects.

Labour participation

Except for static differences between regions that make egierr more attractive than
another, the dynamic adjustment process may differ between re@aesreason for this
may be country specific, like differences in labour markdttutons in the various member
states of the European Union. For instance, stricter employmenttmotéegislation and a
higher replacement rate impact the decision to supply labouthefomore, regional
differences may play a role as well. Regional differenneBousing markets can alter the
speed of adjustment to labour market shortages. If finding a houseitae cegion is hard
and the costs associated are prohibitive, migration to that regilobewrelatively low. For
the same reason, people may stay in that region when theytHesejob and stop
participating in the labour market. When economic conditions improvee theople may
enter the labour market again. In this way regional differemopl/ a different adjustment
mechanism. Another possible source of variation between regions usatytletermined
differences in attitudes and preferences. It is for exampta aftgued that the family is more
important in Southern Italy than in, say, the United Kingdom. As atresigration will be
less of an option for individuals in the Mezzogiorno. For all thesseoresaa regional labour
markets may adjust in a different way and at a differentdspee@egional disparities. In a
more ‘flexible’ region, higher wages and lower unemployment will strongtperage labour
supply. In these regions, labour market participation will be the mmgsirtant adjustment
mechanism with only a minor role for labour mobility. Hence, we weujaect that a strong

reaction of labour supply has a negative effect on immigration.

These regional differences in adjustment can easily be edptara standard model of
migration. We start from the familiar Harris-Todaro franeekv In that model, migration is
determined by the prevailing wage level and the chance of findjolg m a certain region.

The migration equation then reads (see e.g. Puhani, 2001):

MNig, = A (4* w*) (1)

whereMNig is the immigration ratay; is the unemployment rate ang is the wage level in
region it at time t.



In this model, the effect of differences in wages and unemploymemigration will be the
same for all regions. However, as we discussed above, thisomifially not be the case. The
capacity of a region to adjust for shocks is determined by tkibifley of its labour market.
At one extreme, a completely flexible region can solve agional disparities on its own
(people can be fired easily in bad times and participation increases whandifor labour is
high); at the other extreme, the adjustment process in a compiglexible region depends
enitrely upon the attraction offered to immigrants. When wenelxtiee model to capture this
effect we get:

MNig, = A (y ™ w?) flex™ (2)

and rewriting with log transformation we obtain

In(MNig,) = A —a,In(y) +a,In(w) - a, flex (3)

We can not directly observe the labour market Hiity of a region. However, labour

participation can act as a proxy for the flexiilin the labour market. As we discussed
above, migration is not the only way to resolveioegl disparities. In particular, labour
supply in a ‘flexible’ region will adjust stronglyo economic incentives. This effect is
captured in the following equation for female labparticipation:

AFemPar}; = By (ui;'glwitﬂ 2) * flex @)
Or, equivalently:

AFemPart; = I§it = BrIn(u; ) + B2 In(w,, ) + ﬁexit (5)

This type of participation equation is common te tbour supply literature. For instance, in
a recent contribution to this literature Genrele{2005) estimate such a model for a panel of
EU countries in which they use different instituiad variables like replacement rates and
union density to account for the flexibility of agion’s labour market. They estimate this
eqguation both for prime-age males and females imaldtifiat female participation is sensitive
to unemployment, whereas male participation is sighificantly influenced by economic
conditions. In most other studies female laboumpbufs also found to react more strongly
than male labour (see e.g. Hausman and Ruud, (188#)Devereux, (2004)). Because of
these differences in the responsiveness of maldesnale labour supply, we focus on female
labour market participation in the remainder of &malysis. Moreover, we will also include



male labour participation separately in the regoesanalysis for establishing the robustness
of the results.

When we combine equations (3) and (5) and repamisetwe obtain:

MNig, = C, -y, In(y,) +y,In(w) - y.,A FemPagt (6)

This is the equation that we will estimate in tlewremetric analysis in section 4. If our
hypothesis is right, the change in female laboutigpation will enter negatively in the
migration model. The reason is that in a more Hexregional labour market, female labour
supply takes the place of migration as the mosomant adjustment mechanism.

Other theoretical considerations

The discussion above deals with a general framewbriegional differentials that possibly
influence migration. Of course, specific individ@add household characteristics may have a
separate impact. By including fixed effects forteaggion in our regression analysis, we can
account for structural differences in the demogm@momposition of a region. Bauer and
Zimmermann (1995) suggest that migration may becasef-perpetuating process, because
the costs and risks of migration are lowered byiasoand information networRs The
network approach indicates that the cost of movimy be substantially reduced for the
relatives and friends of migrants, and this couldréase the probability of migration. The
network effect of migration hence implies that ratgsn induces more migration. We will
touch upon this issue by considering a dynamic iipatton of our econometric model
where partial adjustment formulation is presented.

Countrywide unemployment levels tend to discouragigration as it makes migration
riskier. Moreover, credit-market conditions mightnsen in recessions making it difficult to
finance the mobility cost (see, Gordon, 1985). Téggregate unemployment affects gross
flows negatively does not, however, deliver a clg@diction for net flows, hence we do not

pursue this line here (Pissarides and McMasterQ 1&i@borate on this).

* The network approach indicates that the cost of moving magubstantially reduced for the
relatives and friends of migrants, and this could increas@rtteability of migration. The network
effect of migration hence implies that migration indunese migration. However, our model does
not consider explicitly network hypothesis. Our model combinessadgnt to the desired level of
migration using other considerations such as lagged effecdistwiraged worker effect in times of
recession.
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3 Data: description and limitations

We use regional data at the Nuts 2 level from tegi®R database of Eurostat, the statistical
office of the European Union. Nuts 2 (‘nomenclatufe territorial units for statistics’)
subdivides the territory of the European Union igfid regions. An average Nuts 2-region
has 2.2 million inhabitants (take for instance Hasran Germany). Two European regions at
the Nuts 2 level are identical to countries: Luxeony and Denmark. We use data on
population changes and economic variables, like GBRd labour market data, as
unemployment and participation rates. From thelabis information of regions we select
those regions which provide the necessary dataristuct net migration rates. This provides
us with an unbalanced panel of 191 regions witletsaries of up to 18 years (1983-2000).
Constructing a balanced panel with the time-satiggension unaltered reduces the number
of regions to 83 (for details on the regions in€elddn this panel see Appendix A).

We calculate data on net migration as the populatitange plus deaths minus births. The
fact that we use population migration where labmigration is relevant for the labour
market impact requires some discussion. Firstdéta do not allow us to distinguish between
labour migration and population migration. Secotitere is evidence that qualitatively
comparable results are obtained using either laboyopulation-migration data (see Van
Leuvensteijn and Parikh, (2002)). Finally, systamdiiases in the difference between
population and labour migration (think of a regwith a large university) will end up in

fixed effects. The unsystematic bias is white noise



Table 3.1 Summary Statistics®

Variable Mean Std Dev Minimum Maximum
GDP® 14185.4 4785.2 5053.1 46906.8
Unemployment Rate 9.1 4.2 1.5 27.4
Female Activity rate 41.6 6.8 22.0 62.4

Male Activity rate 65.7 4.4 52.4 78.0
Population® 2253.6 1809.7 222.8 11088.2
Net Migration¢ 2.8 5.5 -29.1 47.98

Notes®The summary statistics are taken from the untransformed variables.
® GDP per inhabitant at Purchasing Power Parities.

¢ In Thousands

¢ Multiplied by a Thousand

The explanatory variables for which the informatismvailable are summarised in Table 3.1
(Appendix A provides detailed definitions for thdferent variables). As a proxy for the
wage rate, we use GDP per inhabitant at purchasingr parity (GDPY.The spread in GDP
per inhabitant is large; the lowest income in tla@gd is measured in the Greek region of
Thessalia in 1983; the highest level of income gagaita is reported for the Belgium capital
region of Bruxelles in 2000. Also the variationunemployment rates is large: it varies from
a low 1.5% (Luxembourg, 1991) to a high of 27.4%l&bria, Italy in 1999).

The main other explanatory variable is the activiate of females and the activity rate of
males. As expected, male activity rates are mughernithan female rates and do not show as
much variation. Female labour market participationSicilia was throughout the period
1983-2000 never even half the figure for Denmark.

The population data are provided to illustrate siee of the regions. The mean size of a
region is 2.25 million people. The mean rate of natign is 0.003, hence the regions in the

sample are, as an unweighted average, immigragigions. Hence a region with 2,200,000

® There is a structural break in the GDP data due to a @avisithe European accounting system
(ESA) in 1995. We have constructed the GDP series by assumingBDiatgrowth is correctly
measured.



inhabitants received 6,600 net migrants a yepproximately. The mean rate of migration,
0.003, might be low, but that is not the same gggahat migration is unimportant, as it is
an important factor in explaining population chasges we will illustrate below.

Figure 3.1 depicts the yearly average of the alsaolalue of the net migration rate in the

sample.

Figure 3.1 : Net migration over time (multiplied by a thousand)

Figure 3.1 Net migration over time (average absolute value)

| / N
[

A d

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

The spike around 1989, 1990 is to a consideraltienexaused by the German unificatfon.
What deserves attention is that, despite furthegsssin the European integration process, the
migration rate is almost back to its low rate of garly eighties. Two issues are important to
judge the time-series behaviour of the net migratiate: first, what is the magnitude of

migration compared to population change and sedwowl,big is the incentive to migrate.

"That is: 2,200,000 * 3/ 1000
®In the econometric analysis we include both time dummies and fikectseto accoount for this

event. The main findings that we present in the next section stand uprightwetexclude Germany.
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First, the statement that the migration rate is iswlifferent to suggesting that migration is
unimportant. Figure 3.2 makes this point. It shdals share that migration contributes to
population change. Figure 3.2 depicts the mediaemation. This median share is roughly
50% to 80% and has not returned to the share tdsdrved in the early eighties.

Figure3.2 Contribution of migration to population change

Contribution of migration to population change

12
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0.4

0.2

0

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

® We show the median of (Net migratiompopulation) instead of the mean; the mean is not as

informative as the denominator tends to zero for several observations.
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Figure3.3 Variance of expected income and income

Variance of (expected) income
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‘—O—Log GDP —#— Expected Income (1-u)*lgdp ‘

Second, the return to the relatively low rates agration of the 1980’s is not worrying as

such, what matters is whether the rate of migrasdow despite high incentives to migrate.
Figure 3.3 presents some indicators of the inceatte migrate. The upper line in the figure
depicts the variance of the log of per capita GDRe slight increase indicates that the
regions in our sample have not converged in thgemder consideration (see, for a similar
finding, Barro and Sala-i-Martin, 1991).

In Section 2 we argued that the relevant decisammble for migration is the chance of
obtaining a job multiplied by the wage. To proxy fbis, the lower line shows whether (1-
U)* logGDP showed convergence; here also the oppsirue'® The low rate of migration
remains puzzling as the incentives for migratiomehgone up. Putting some pieces of this

puzzle together is the issue to which we turn now.

9 This finding is robust to the method of computing the variation inag&géncome. The coefficient
of variation also produces an upward trend, as does this statigtithe level of income (without
taking logs).

12



4: Econometric estimation and results

As argued in section 2, we start from a standardehm the tradition of Harris and Todaro
(1970), and add the female participation variableseée whether this acts as an alternative
adjustment mechanism in the regions of the Europaon. Our estimating equation is thus
specified as:

MN;; =bg +b; INGDR; +b, InUj; +bs AACT; +&;; wheres;, =a; +77;; (6)

In which MN is the net migration rat€&DP per capita is used as a proxy for differences in
wages,U is the unemployment rate aWdCT is the (female) activity rate. We restrict the

estimated coefficients to be identical across mgio

To estimate this equation we make use of the pstnetture of the data. Panel data are a
special type of pooled cross-section/time-seriga dawhich the same individual units are
sampled over time. In our analysis both cross-geativariation and inter-temporal variation
can provide useful information. All of the variableexhibit the variation in both
dimensions?

Given this type of data and considering the regipecific differences in amenities,
climate etc., two different estimation techniques possible. The first is the so-called within
estimation (or fixed-effects estimator) and theeotls the random effects estimation. Both
take into account the regional fixed effects arcuifoon the time-series dimension in the data.
Fixed effects can come in various forms as theyicche regional or climatic differences
between regions. Differences in reproduction radesoss countries and differences in
population structures within countries would matkenlikely that the school age children are
distributed randomly across the population. Thisdkof heterogeneity is also captured in
fixed effects. The random effects estimator is gmefd over the within (or fixed-effect)
estimation if the time-invariant region specificriadles are uncorrelated with the regressors.

The Hausman test, tests the null hypothesis ofi@ Random Effects model. In the results

" The advantage of panel data comes in a variety of wayisirfajeases the number of observations;
(b) it adds more variability and more information; (c) it pits the data to be treated in two
dimensions separately, provided there are enough time periodhitidr data are available; and (d) it

enriches econometric specification such that we can use a fixetlaitba random effects model.
13



presented in the next section, the Hausman testtsejn all cases the random effects model
given the diversity of regions. Hence the empiriegidence strongly favours fixed effects
models. This finding is consistent with most of #mapirical literature on European regions;
see e.g. Puhani (2001). Parikh and Leuvenste@3R investigate the impact of wage
convergence between East and West German regiohBnainthat the relationship between
gross migration flows between regions and wagesifices is not significant for the latter
periods although regional differences in unemplayhremain an important determinant of

migration between regions.

Table 4.1 reports our results for the basic eqoafiovhere we introduce the unemployment
rate, the wage proxy and labour participation. wefirst discuss the more familiar GDP and
unemployment variables. Both variables have theeetgnl signs and are significant. The
interpretation of the estimated coefficients isf@bws: a percentage increase in GDP per
capita increases the net migration rate by 8.8/t@§rants per 1000 inhabitants, ceteris
paribus. For an average region with 2.2 million abitants this implies an increase in
immigration of around 200 people. A one percentraase in unemployment lowers
immigration by 3.2 per 1000 inhabitants. Note tf@at calculating the effect of a one
percentage-point increase in the unemployment ttagefigure has to be divided by the
appropriate unemployment rate; when evaluated atatrerage unemployment rate in the
sample, the effect of a one percentage-point isergathe unemployment rate is a change in
migration of -3.2/9.1 = 0.35 per 1000 inhabitarifence in an average region with 2.2
million inhabitants and an unemployment rate of®.&n extra number of 770 people leave
(or 770 people less come) when the unemploymeetinateases with one percentage point
(the latter is an increase in unemployment by 238$iiple), other things remaining the same.
An alternative interpretation of these numbersha & permanent adverse shock is absorbed
for over 90% by unemployment changes and less10&® by net migration. In the US these
numbers are 30% and 65% respectively, in the shortin the long run, the shock is entirely
absorbed by migration (Blanchard and Katz, 1992 @ethodology differs however from
Blanchard and Katz (1992) and Decressin and Fat885§. The employment of the
Blanchard-Katz methodology confirms our finding. ejhargue that changes in labour

participation absorb shocks.

14



Table 4.3: Estimation results
Dependent variable: Net Migration rate (NM).2

Variable (I) Within () Within
GDP 8.78 8 67"
[3-44] [3.38]
UN — 3.4 —3.27%
[5-34] [5.36]
AACTfemale -0.16** — 015"
[2.31] [1.97]
AACTmale 0.04
[0.45]
R’ 0.22 0.22
N 1161 1161
F(19,1059), F(20, 1058) 19.24 18.28
Cov(u, xB) -0.34 -0.33
G, 341 3.04
O. 3.06 3.07
P 0.55 0.554
Hausman test based on Wald Chis-quare X*(4)=104.95 X%(5)=105.9
test 1

*Significantat 10% level, **Significant at 5% level and *** Signficantl®o level.

Notes:1. Random effect model is rejected by modified HausmarnTtesttest was modified as the
standard Hausman test was not applicable because therdifferm asymptotic variance-covariance
matrix is not positive definite. 2. Time dummies are includedllirrquations. 3s, is the standard
error of the estimated fixed effects or random effegis, the standard error of the estimated residuals
andp is the fraction of variance attributed to the variation »édi effects. 4Cov(u, xB) reflects the
association between explanatory variables and fixed effects.

Now we turn our attention to the participation ahbie (the alternative adjustment factor
introduced by Decressin and Fatas). The estimaimws that female labour participation

affects net migration significantly in a negativeayw A one percentage-point increase in
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female labour participation decreases net migrabprapproximately 350 (in a 2.2 million
inhabitants region)>

When we introduce the difference in both female amale labour participation in the
regression we find that only the female activityeraignificantly affects migration. Male
labour participation enters the equation also negabut insignificant. This is consistent
with the idea that male labour supply is almostasiéc. Summarising, we find that female
labour participation affects net migration negdtiveThis result can be explained by
assuming that female labour participation acts raslternative labour-market adjustment
mechanism. In the next section we explore thiseisGuther by estimating a dynamic

migration model.

All the above results were obtained for three lazgantries namely Germany, France and
Italy where number of regions exceeds 15. For Frahoth unemployment (-ve) and GDP
(+ve) had correct signs in the fixed effects modeth 20 regions. Female labour
participation turned up with negative sign but smnificant. For Italy, unemployment and
GDP appeared with correct and significant coeffitsein the fixed effect model. For
Germany (30 regions), unemployment rate has a wegetefficient and significant at 10%
level. There was a change in the base of GDP measur introduction of dummy from 1995

has a significant coefficient in Germany regression

5: A dynamic panel approach: allowing for partial adjustment

The advantage of the dynamic panel approach isitttalows for lags in the behaviour of
agents and as we estimate a reduced form it caormstent with various hypotheses based
on adjustment costs. One of the interpretationthas a fixed proportional adjustment is
achieved in one or two periods and that the reneaimgl spread over time. The smaller the

adjustment coefficient, the longer it takes to reaquilibrium or the desired level of net

12 A one percent-point increase in the females participatithaauses a fall in the net migration rate
of 0.16 migrants per 1000 inhabitants. Multiplied by the average gapulaf 2.2 million results in
about 350.
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migration. We propose a model where the dynamiesraroduced through lagged dependent
and exogenous variables.

Desired migration is MN and is defined as

MNi; = chlogGDPR; +chUj; +ckAln ACTH;; +y; +€j¢ (9)
and
MNit -MNie.1 = 71(MNi =MN¢.1) +72(MNi.1-MNit.2) (10)

Combining these two and reparameterising yield$ahewing estimating equation.
MN, =bIn GDR + in Y + RAIn ACTf+ (1)

AMN,_, +A,MN,_,+a +7,
The model we estimate is a first-differenced andatyic version of the model. Hence, all
variables are defined as before but now we usé differences. The fixed effectg will
cancel out in the first differenced equatioWe assume that a random sample of N regions’
time series NINiz......... MNir) is available. T is small and N is large. Tige is assumed to
have finite moments; in particular igf=E(i: nis) =0 for tts.We assume lack of serial
correlation but not necessarily independence aweg.tWith these assumptiomdM lagged
two periods or more could be valid instrumentshia ¢quations estimated in first differenced
form.
We report both one step estimates based on théaAoeBond procedure (1991) with robust
standard errors to account for autocorrelation lagtgroscedasticity and two-step estimates
based on the Arellano-Bover (1995) and Blundell &whd (2000) procedure. The most

important results are shown in table 5.1
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Table5.1: Dependent variable: Net Migration rate (NM).2

Variable () Arellano-Bond one (I) Arellano-Bond one Arellano-Bover Two
step step step estimation’
NM(-1) 0.38™ 0.38™ 0.35%**
[6.72] [9.62] [6.19]
GDP 493 5.16 13.55*
[0.88] [1.09] [1.98]
UN -2.30° -2.22" -2.21
[1.80] [2.26] [0.87]
AACTfemale —-0.22" —-0.24™ -0.15**
[2.97] [3-22] [2.05]
AACTmale 0.06
[0.77]
Wald x?(19), x?(20) 1386.05 623.34 F(20,82) =54.86
N 1060 1060 1060
HO: No autocorr -4.47 -4.59 -4.39
against first order (0.00) (0.00) (0.00)
HO: No autocorr 1.59 1.67 1.53
against second order (0.11) (0.09) (0.127)
Sargan Test 74.51 392.16 71.85
(135,1.00) (135, 0.00) (286, 1.00)

Notes: 1. German dummy and GDP dummy are used. Sample period is 1983-2060i088S.
Absolute t-statistics are given in parentheses under tiveagss. *,**, and *** denote statistical
significance at the 10% level, the 5% level and the 1% Iesgectively. Two step estimation uses
the Windmeijer corrected standard errors and gmm typaumetrits used are lagged migration and
dnactfem while exogenous variables are german, year dummiegdgmelv. Number of instruments
is large in relation to number of groups so the generalised aierssed. No level equation is used
and hence the estimation method is difference-GMM as in Bond (1998).

In one step estimation Un, GDRACTfemale and AACTmale are treated as exogenous variable and they

are not instrumented while in two step all of them are instrumented by their lagged values.

The results clearly support the story from the mew sections. The long-run impact of the
standard economic variables is as expected: ah{gb® per capita raises the attraction of a
region and more unemployment has a negative ingratite net migration rate. Furthermore,

the change in the female labour participation egjain enters significantly negative in the
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equation. Hence, the increases in the female lapariicipation rate indeed lower the net
migration rate in the dynamic model. These signsfioo that female labour participation
changes can act as a shock absorber against destmacics.

The second column presents the results when mbdiigparticipation is included in the
regression as well. The estimated parameter for riiae activity rate is small and
insignificant. It does not have any serious impact changes in the female labour
participation rates. Other regression parametsrsfardly change in relation to the results in
the first column. These results also support tigatiee impact of female labour participation
rates on migration rates.

In a dynamic setting the results for France (2(0oreg) come up with correct signs and
female labour participation has a negative andifsigmt coefficient. For Italy, (18 regions)
female labour participation does not have antieipasign suggesting that female labour
participation encourages mobility. For Germany (@§ions), female labour participation has
a negative coefficient and significant at 10% leW¥hen Germany is excluded (53 regions
together) we find that unemployment coefficienhégative and significant while the female
labour participation is negative and not significam a dynamic model. Female labour
participation may not turn up with negative andngigant coefficient at a country level as
there could be discouraged female workers who laikger to come back into the work force
when the economic recovery begins. A long timeitathe adjustment process is sometimes
due to the lagged response of the female and mailkevs who got discouraged during the
cyclical downswing and left the work force. Measltememployment rate does not consider
discouraged workers as they are not in the wor&efoAn increase in labour participation at
the time of recovery acts as a flexible force targeract low labour mobility in regions

where measured unemployment rate is very low.

Summarising: a dynamic specification of the mignatmodel confirms the hypothesis that

changes in (female) labour participation act aal@rnative adjustment mechanism.

6: Conclusions

In this study, we extended the basic Harris-Todaoalel to account for the importance of
female labour participation as an alternative adjest mechanism in European regions.

Changes in economic activity or in unemploymentetffthe regional population due to
19



migration. This aspect is captured both in theistahd the dynamic panel study of 82
European regions. For an average region (with 2libminhabitants, take Noord Brabant in
the Netherlands or Hanover in Germany) a one p&gerpoint increase in unemployment
induces 770 persons extra to leave. A one peroenéase in per capita income induces an
inflow of about 200 persons. It is clear that labowbility is low.

The important aspect of this study is the sustemafdow labour mobility for a long period
of time despite regional disparities. We show tiég can partly be explained through the
adjustment in female labour participation. Femaldipipation mitigates the adverse effects
of low labour mobility. Hence, using a differentpapach we have a result related to the
Decressin and Fatas (1995) finding.
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Appendix A. Data

Regions in the panel

We use regional data at the Nuts 2 level from Batd2000). Nuts 2 (nomenclature of territorial tarfor statistics)
subdivides the territory of the European Commuimitg 211 regions. Two regions at the Nuts 2 levelidentical to
countries: Luxembourg and Denmark. We use dataapulption changes and economic variables, like Géfel,
labour market data, as unemployment and participattes.

From the available regions we selected the regidrish provided the necessary data to constructnigation rates.
This provides us with an unbalanced panel of 1giores with time series up to 18 years (1983-2000).

From the unbalanced panel we constructed a balgrareel with the time-series dimension unalteredtarchumber
of regions reduced to 82. The following regionsiarthe balanced panel.

Région Bruxelles-capitale/Brussels hoofdstad gewAstwerpen, Limburg, Oost-Vlaanderen , Vlaams Brab
West-Vlaanderen , Hainaut , Liege , Luxembourg mNe, Denmark , Stuttgart , Karlsruhe , Freibuiibingen ,
Oberbayern , Niederbayern , Oberpfalz , OberfrankeNlittelfranken , Unterfranken , Schwaben , Berlin
Brandenburg, Bremen , Hamburg , Darmstadt , Gielkassel , Braunschweig , Hannover , Lineburg ,&f&sns ,
Dusseldorf , Kéln , Minster , Detmold , Arnsber¢lgblenz , Trier , Rheinhessen-Pfalz , Saarland hleSsvig-
Holstein , Thessalia , Kriti , Tle de France , Clmmgne-Ardenne , Picardie , Haute-Normandie , CenBasse-
Normandie , Bourgogne , Nord - Pas-de-Calais ,diper, Alsace , Franche-Comté , Pays de la LoBeetagne ,
Poitou-Charentes , Aquitaine , Midi-Pyrénées , Lisin , Rhéne-Alpes , Auvergne , Languedoc-Roussillo
Provence-Alpes-Céte d'Azur, Corse, Piemonte , Vdosta , Lombardia , Trentino-Alto Adige , Venetériuli-
Venezia Giulia , Emilia-Romagna , Toscana , UmbrMarche , Lazio , Abruzzo , Molise , Campania glRu,
Basilicata , Calabria , Sicilia , Sardegna , Luxenngy

Definitions of the variables:
GDP Log of gross domestic product per inhabitaftuathasing Power Parities at NUTS level 2.

The following data are the results of a survey. $hevey refers exclusively to private householdse Tabour force
(or active population or working population) wadided as comprising persons in employment and ttesnployed.

All those persons who are not classified as emplayeunemployed are defined as inactive. Activites represent
the labour force as a percentage of the populatianorking age (15 years or more for the post-18€des, 14 years
or more for the series between 1983 and 1991).

ACTfemale/male Activity rates of femaleslewa

Unemployed persons are those who, during the mferperiod of the interview, were aged 15 yearsver, without
work, available for work within the next two weeliad had used an active method of seeking work raegime
during the previous four weeks.

U  Log of unemployment rates at NUTS level 2

The following data are not used directly in thereation but to construct net migration rates.
Pop Population at 1st January

Births Live births

Deaths Deaths

The data on migration rates are derived from pdfmlachanges that are not explained by births aeaths$. The
figures thus constructed report the difference betwimmigration and emigration. The immigrant eitfesided in a
different region within the same country, a regiosome other EU country or some non-EU countrye it change
in population due to migration to offset region-gfie shocks is relevant. The source of the migsaig

(economically) not relevant. The information onggdlows between regions would facilitate the asialpf different
push and pull factors within an economy. Such imf@tion is, however, not available between regiohthe EU

economies.
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