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ABSTRACT

This work aims at studying regional wage differalstiboth in a static and in a dynamic perspective.
Previous studies have typically studied this isgsiag the Blinder and Oaxaca static decomposifidns
approach does not provide clear information abbat fources explaining the change in regional wage
differentials along the years. To overcome thisbfgm this study also uses Junh, Murphy and Pierce
(1991,1993) decomposition. We analyse the caseodudpal for 1995 and 2002. Our results show that,
although there are small changes in the interrediorage inequality, particularly between the regain
Lisboa and the other regions, there are importadt @unteracting factors shaping this outcome abt, f
Lisboa has reinforced its position as the regiothvmnore qualified workers, but the gap in unobserve
characteristics has decreased.
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1. INTRODUCTION

Spatial wage differentials is an important issuacWwhusually attracts policy makers and
general public attention. These differentials may the result of equilibrium or compensating
differentials, as the competitive model predicts, @ consequence of either temporary
disequilibrium situations or external economiesclEaf these situations has different implications
for economic development and therefore for pubbtqy. For example, spatial wage differentials
caused by climatic differences do not require amjicp intervention, whereas differentials
explained by inefficiencies due to low labour mibildeserve policy measures to improve
economic efficiency. A correct understanding of tteuses of wage differentials and of their
evolution is of crucial importance to apply the aygiate policy measures.

Several international studies have analysed thigstiusing human capital wage equations
(for example: Blackaby and Murphy, 1995; Garcia &talina, 2000; Duranton and Monastiriotis,
2002). To the exception of Duranton and Monastgi¢2002), all take a static perspective and use
Blinder and Oaxaca decomposition. This is the mdjamwback of these studies as they typically
only identify the causes of these differentialsigiven year. Hence, nothing can be learned about
the dynamics, namely, if there are converging gejing forces driving the process, or about the
factors explaining the change of these wage dififiats.

The aim of this paper it to perform a different lgaes from previous ones, by considering
the dynamic perspective provided by the Junh, Myrahd Pierce (1991, 1993) decomposition
(henceforth, JMP), in addition to the static infation of Blinder and Oaxaca decomposition. JMP
decomposition explains the factors driving the ¢®mnin wage inequality between two time
periods. This has been a methodology widely usestudies about labour market discrimination
and income inequality, but not in studies aboutareg wage differentials (see for example: Blau
and Kahn, 1997; Davila and Mora, 2005; Kidd andrdloa, 2001). As we conclude, this approach
allows a more detailed investigation on the rediovege differentials.

In this study we identify the causes of wages deifials in Portugal and its evolution over
the period of 1995 to 2002. Portugal is a smallntgu with important and persisting wage
differentials among its regions (see Vieira e2806, and Pereira, 2003). We try to understand the
evolution of these differentials and the reasomgHe observed changes. Our approach allows us to
identify if there are converging or diverging fosadriving the regional wage inequality in Portugal.
The analysis was carried out using micro data flQomadros de Pessoala data set from the
Portuguese Ministry of Employment.

The results show that an important part of theorea) wage differentials, those between the
of Lisboa and the other regions, can be accounyethé fact that Lisboa’s region has a higher



percentage of more educated workers, a more fablsuraccupational structure and a higher
percentage of large firms, which, as our resuldicate, pay higher wages. Nevertheless, a
substantial fraction of the estimated wage diffeegns explained by differences in rewards for
workers with equal level of skills, which is notropatible with a competitive equilibrium. The
results of the JMP approach reveal that, in gen#ralchange in the regional wage gap was very
small. However, important and counteracting forbese shaped this outcome. In fact, whereas
Lisboa has continued to reinforce its position he humber of workers with more qualifications
(secondary degrees, university degrees and higimgpagcupations) and large firms, the regional
gap on unobserved characteristics has been rediwred 995 to 2002.

The paper is organized as follows. In section 2pnesent a brief review of the literature
about regional wage differentials. Section 3 désxithe methodologies used in this study. Section
4 analyses the data. Section 5 presents and déesctlss results. Finally, in section 6, we state the

conclusions and suggest some policy measures taggegional wage differentials in Portugal.

2. BRIEF LITERATURE REVIEW ON SPATIAL WAGE DIFFEREN TIALS

Neoclassical theory states that a spatial systeroitigls or regions in which labour and
capital can move freely, information is perfect darahsportation costs are moderate, generates a
long-run economic equilibrium in which factor pricare equalized (Goldfarb and Yezer, 1976).
However, if space is not homogenous and there rmporitant differences in amenities — like
extreme climatic conditions or pollution — econonequilibrium must be characterized by
differences in prices to attract people to lessraabke areas (Roback, 1982). These price (wage)
differentials allow workers’ utility to equalize &ss the space. Otherwise, they would not choose
less amenable places to live (Rosen, 1986). Anathportant source of wage differentials is the
permanent difference in the cost of living whiclqguges some compensation, particularly of
monetary nature, for interregional equilibrium afity to be achieved.

However, as it is reasonable to admit, an econ@mpt always in equilibrium. Temporary
shifts in demand and supply can cause wage diffieisnin addition to those which are explained
by amenities (Blackaby and Manning, 1990). Thesedlilibrium situations are more likely to
occur in cities or regions in which labour mobility restricted, for example due to a non-
competitive housing market (Henley, 1998).

Economic theory has considered other contexts hiclwpayment differentials between
cities or regions may arise. For example, concgatraof human capital in cities or regions may
cause important knowledge spillovers (Lucas, 19&8¢h increase economic efficiency and allow
for higher wages. In fact, people who live in aresth more concentration of human capital have



the opportunity to learn from others and thus imprtheir own productivity (Glaeser et al., 1992;
Lucas, 1988). External economies may also occuhénpresence of industrial concentration in
cities or regions (Marshall, 1890; Porter, 1990nfeo, 1986). Through imitation and movement of
workers between firms, ideas are quickly dissensimhditetween neighbouring firms. Jacobs (1969)
defends the opposite view stating that the mosbomapt spillovers come from outside the industry.
According to Jacobs, variety and diversity of gempipically close industries rather than
geographical specialization promote innovation gravth. Another issue on debate is the market
structure, whether a competitive market or a mohojm better for local wage growth. Porter
(1990) refers that local competition acceleratesaition and improvement of innovators’ ideas. On
the other hand, Marshall (1890) sustains thatnbuators had the monopoly of their ideas, the pace
of innovation and growth would rise.

As neoclassical economic theory stresses that aftetrolling for amenities differences,
wages should be the same in different parts otthmtry for workers with the same level of skills,
most empirical studies base their analysis on stienation of human capital wage equations and on
the explanation of the wage differentials in temwhslifferent regional characteristics or on thetfac
that these characteristics are rewarded differantlgifferent locations (Blackaby and Manning,
1990; Blackaby and Murphy, 1995; Garcia and Moli2d@)2; Duranton and Monastiriotis, 2002,
Simén et al, 2006). Wage differentials explaineddifferences in the both human capital and
industry related characteristics are compatibld he neoclassical view. On the other hand, if the
same productivity related characteristics are aotard at the same price throughout the space, we
might have either a temporary situation of disequim or a more complex process of
agglomeration economies and cumulative disequilibri Typically these studies consider a static
perspective of analysis and employ the Blinder @agaca decompaosition.

Empirical evidence on regional wage differentiadsi@s among countries. For instance, the
results of Blackaby and Murphy (1995) for Britaimosy that the wage differentials between the
North and the South are relatively small and thiaasion is not too far from the neoclassical
equilibrium — the wage differential that can be laxped by differences in the reward of workers
with the same skills is about 2.4%, favourablenms $outh.

For Spain, Garcia and Molina (2002) found importaage differences between Madrid and
the other Spanish regions. The explanations fosetldifferences are mixed and depend on the
specific case, but both differences in charactessind their rewards play an important role in the
explanation of the regional wage gap in Spain.

For Portugal, studies on regional wage differdésitere scarce. While some studies have
documented the existence of large wage differentigtween Lisboa and the rest of the country
(Teulings and Vieira, 2004, and Vieira and Madrug@05), to our knowledge only two previous



studies have analysed this issue applying Oaxatstemposition and a higher level of regional
disaggregation: Pereira (2003) and Vieira et @06). These studies use different data sets and
different regional aggregations. Pereira (2003)suséormation from theEuropean Community
Household Panel (ECHP)which includes workers in the private and in theblic sector, while
Vieira et al. (2006) use information fro@uadros de Pessqalvhich only comprises information
about workers in the private sector. As regarcheoregional aggregation, Pereira (2003) uses level
two of regional aggregation (NUTs 2), whereas \Aeat al (2006) use a more disaggregated
administrative divisiondistritos) Although there are some differences in the exgitany variables,
both studies conclude that there are importantoredi wage differentials in Portugal, namely
between Lisboa, where the capital of the countigaated, and the other regions.

In this paper we extend these previous analysespplying the JIMP decomposition which
gives a dynamic perspective of the interregionajevdifferential. In fact, we analyse whether there
have been converging or diverging forces shapiegrédgional wage inequality in Portugal in the
period between 1995 and 2002.

3. REGIONAL WAGE GAP DECOMPOSITIONS

The decomposition of Blinder (1973) and Oaxaca 8)93 the typical framework to analyse
regional wage differentials at a given point ineinit may be written as:

W =W =(X - XA+ X (B -A) (1)

where the left side of (1) represents the diffeeemt the mean wage (in logs) between the

benchmark regionh, and another region, in period t X’ and X; are vectors of mean human

capital characteristics; apffj and ,5’: are the OLS parameter estimates of the humanataypdtge

equations for the regiorsandi. Equation (1) states that the wage differentialhieen two regions
can be decomposed into a fraction due to differemeeneasured characteristics, the first term on
the right side of (1), and a fraction due to défeces in the reward of those characteristics,abe |
term of the right side of (1). This term is usudhown as the Oaxaca’s unexplained component.
Juhn et al. (1991, 1993) developed a solution whgtends the Oaxaca’s methodology to
analyse changes in wage inequality between two pien®ds. The first innovation in this approach
is to consider the last term of equation (1), thex&a unexplained component, as a group

difference in residuals. Indeed, the mean wagedifftial betweeb andi can be expressed also as:



D, =W’ -W =AX A" +07Af, ()

where the prefixA stands for regional difference in the mean of tlagiable immediately

following, o is the residual standard deviation for the distiin of residuals irb and g is a

standardized residual (i.e, with mean zero andamag one for each year). The wage differential
betweerb andi is now the result of differences in measured attarstics between the individuals
of each region, as it was on the Oaxaca’s formadatbut the last term can now be interpreted as

regional differences in the standardized residuainfthe equation ob (Ag) multiplied by the
money value per unit difference in the standardieesidual ¢). The standardized residual is
regarded as a measure of unobserved productiVitetecharacteristics (a quantity) aofl as the
return to these characteristics (a price). Hena®, estimates differences of unobserved

productivity related to the differences of unobsercharacteristics between two regions.
The change in wage inequality between two regiong{oups) over a given time period, t,

can be decomposed accordin§ to

Dt - Do Z(Axl—AXO)ﬁf +AX0([3§’ _Iég)
N Al

N
observed X s observed prices (3)

+(06,-06,) 0} +18,(0} - o)
%/—J

R ——
gap effect unobserved prices

The first term in the right hand side of (3) retkethe contribution of the change over time
in relative observed labour market qualification§ (first effect). Similarly the second term
evaluates the effect of changing prices of thebeua market qualifications (second effect). The
third term, usually known as the “gap effect”, qufses the effect of changing differences in the
relative wage position of the mean individual otkaone of the regions after controlling for
observed characteristics. That is, it gives thetrdmution to the change in the regional wage
differential that would result if the level of rdsial wage inequality had remained constarit and
only the percentile rankings of the regiowage residuals had changed. The fourth term etgsna
the contribution to the change in the regional wagsguality that would result if the percentile
rankings of the regionwage residuals had remained the same and onlytastef regiorb wage
inequality had changed. It is an unobserved piifeee

1 We follow Blau and Kahn (1997) notation.



The estimation of both the gap and the unobservezt effect deserves some further
clarification. For the first period, we have to qume the wage that each individual of region
would earn if rewarded according to the parametéis. Subsequently, we subtract the wage of
each individual ofi from the earlier hypothetical wage and we obtaihatvis called the

(hypothetical) residual. The average of these wedidis labelled asgo;. Performing similar
calculus for the perio@ we obtaimg,o; . Finally, Ag,0? has to be estimated. This term is derived

by first dividing the hypothetical residuals of tregioni individuals (from the equation dd) into
percentiles. For each individual of regions thenassigned a percentile number based on the
position of his (her) residual. Based on this petit number, the perio@ individual fromi is
assigned the value of the corresponding residudhéasame percentile) in the peribdistribution

of b wage residuals. The average of these inputtedualsi is designed bgg,o; .

4. DATA DESCRIPTION AND ANALYSIS

In this study we use micro data froQuadros de Pessodbr 1995 and 2002. This is a
standardized questionnaire that all private firmish at least one employee, complete annually for
the Portuguese Ministry of Employment. The survegsinot provide information about employees
in public administration, self-employees and arnf@des. The available data includes earnings,
hours of work, age, education, tenure, firm sinelustry affiliation, occupation and information
about the region where the establishment is locaMl chose data from 1995 and 2002 because
this is the most recent and longest time perioth witmpatible data on industrial and occupational
classifications available.

In our final sample, we considered only workerswastn 16 and 65 years of age and
excluded those individuals working in agriculturedafisheries as well as unpaid family workers
and apprentices. Individuals working in the islanofs Madeira and Acores were also not
consideredl Our final sample comprises for 1995, 976504 males642916 females and for 2002,
1230839 males and 893319 females.

We base our analysis on Mincer type wage equatasisnating separate equations for each
region and considering as explanatory variables wekers’ experience; tenure; dummies
controlling for industry affiliation; occupation@lummies, dummies for secondary education and
university degree and the logarithm of the firmized To take into account regional differences in

the cost of living, the wages were deflated byrégional consumer price index from INE and are

% These regions are islands and therefore presarnitedifferent situation than the regions in mama&ortugal.
3 Detailed information about the variables is prodidte the appendixes A and B.



at constant priceShe inclusion of occupational dummies is also amowation in the case of
Portugal as these were not considered in previmuakes.

Figures 1 and 2 show that there are important ardigient differences in average raw
wages between the Portuguese regions, in partibetareen the region of Lisboa, where the capital
of the country is located, and the remaining regimore than 30% in some cases). Along with
these differences there is an uneven distributiohuman capital across the country, specially on
the percentage of males and females with univedgigrees and in a lesser extent on the percentage
of individuals with secondary education degreegufe 3: a) and b); figure 4: a) and b)). This

pattern remains quite stable between 1995 and 2002.

Figure 1: Wage differentials 1995 and 2002, males
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Figure 2: Wage differentials 1995 and 2002, female
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Figure 3: Regional distribution of endowments, Men
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Figure 4: Regional distribitn of endowments, Women
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Regional inequalities are not so evident in whatceons the levels a#xperience
andtenure(figure 3: ¢) and d); figure 4: ¢) and d)). Thestent differences do not seem to
be the main factor explaining regional wage diffitieds. However, as these figures
suggest, there was a general decline in the leseksxperienceand tenure across the
regions from 1995 to 2002, which may be synonymindiustrial change and/or more
labour market turnover.

Portuguese regions are also different in their sl and occupational structure
(table Al and table A2 in appendix): For instarind,isboa the most important industries
are manufacturing, real state services and trahspad communications, whereas in
Algarve tourism and related activities have a @alucsignificance. As regard to
occupations, Lisboa displays a higher weight of aggns, professionals and associate
professionals than other regions, where craft wstkplant and machine operators and

unqualified workers are dominant.

5. ANALYSIS OF RESULTS
5.1 STATIC ANALYSYS

In order to employ Oaxaca’'s and the JMP decomposifiwe chose Lisboa as
reference region, as it is the region in Portugaene the average wages are higher.
Another hypothesis would be to adopt as referemgpon the country’s average by
estimating a pooled wage equation for the wholenttguand comparing it with the wage
equation of each region. However, as all the Poeag regions, apart from Lisboa, display
very similar wages, we consider this a better smut

In order to apply the wage decompositions we fastimate the regional wage
equations for both 1995 and 2002. We previouslieteshe hypothesis of pooling male
and females in the same human capital wage equatorying out the classicél test for
equal coefficients for both genders, but the resofitthese tests pointed out to the rejection
of the null hypothesis of equal coefficichtSherefore, we estimated separate equations for
males and females. The results were according tat W usual in wage equations

estimates and can be seen in appendix. (tables AB)t

4 we got the following statistics: s (25, 1393576) = 4607 anddy, (25, 1822930) = 6819.
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Before analysing the forces driving the changehm wages differentials between
1995 and 2002, we consider the Oaxaca’s decompodiir 1995, the initial year of our
analysis, which give us the static picture of thgional wage inequalities (see tables 1 and
2). We do not present detailed information of tkiscomposition for 2002, as the
determinants of the regional wage differentialdlation will be analysed according to the
JMP decomposition.

Table 1: Oaxaca’s decomposition for males

Norte Centro Alentejo Algarve
Wage differential: 1995 0.3271 0.2947 0.2230 0.2100
endowments (%) 0.1315 0.1333 0.1241 0.2101
secondary degree 14.5 12.8 10.5 4.8
university degree 9.2 9.8 12.1 6.7
exp+exp2 0 0.0 2.4 2.4
tenure+tenure2 3.8 3.8 4.8 7.1
occupation variables 39.7 40.6 40.3 26.7
industry variables 2.3 -3.0 -10.5 25.7
Ifsize 33.6 36.1 40.3 25.7
Prices (%) 0.1956 0.1614 0.0988 -0.0001
constant 40.3 37.3 105.1 -123000.0
secondary degree 0.5 4.3 9.1 -8000.0
university degree 0.0 0.6 0.0 -2000.0
exp+exp2 41.3 65.8 76.8 -73000.0
tenure+tenure2 10.7 8.1 -14.1 2000.0
occupation variables 10.7 25 13.1 -6000.0
industry variables -8.2 -32.9 -102.0 168000.0
Ifsize 6.1 14.3 10.1 1000.0
Wage differential: 2002 0.3324 0.2843 0.2468 0.3040
endowments 0.1552 0.1737 0.1919 0.2861
Prices 0.1772 0.1107 0.0549 0.0179

Note: (%) - the percentage of eefflct ( prices or endowments) explained by &igivariable.
For example, secondary degreberiNorte column means that this variable explath§% of the
endowment effect.

As we have seen in figures 1 and 2, there are itapbwage differentials between
Lisboa and the other regions in Portugal. In 1986males, the estimated differential goes
from 21%, the minimum, relatively to the Algarve,33%, the maximum, relatively to the
Norte. For females, we have a minimum of 20% amdaximum of 35%, for the same

regions. In 2002 the situation is quite similar.
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Table 2: Oaxaca’s decomposition for fieales

Norte Centro Alentejo Algarve
Wage differential: 1995 0.3479 0.3365 0.3040 0.1981
endowments (%) 0.1835 0.1811 0.1901 0.2378
secondary degree 13.7 11.6 6.8 4.6
university degree 6.6 6.6 6.3 5.9
exp+exp2 1.1 -1.1 0.0 -0.8
tenure+tenure2 2.2 4.4 8.4 12.6
occupation variables 57.9 54.7 421 30.3
industry variables 14.8 14.4 12.1 25.2
Ifsize 6.0 9.4 24.7 21.8
Prices (%) 0.1644 0.1554 0.1139 -0.0397
constant 42.1 27.7 -36.0 160.0
secondary degree -0.6 3.9 9.6 -17.5
university degree 0.6 0.0 0.0 0.0
exp+exp2 53.7 70.3 103.5 -95.0
tenure+tenure2 42.1 28.4 -5.3 -65.0
occupation variables 6.7 11.0 26 -45.0
industry variables 27.4 11.0 -14.9 200.0
Ifsize 26.2 2.6 41.2 -40.0
Wage differential: 2002 0.3402 0.3251 0.2842 0.2563
endowments 0.2068 0.1983 0.2215 0.2659
Prices 0.1334 0.1267 0.0627 -0.0096

Note: (%): idem table 1.

An important part of the estimated mean wage dffgal is explained by
differences in endowments. For men, this compongmtesents something between 40%
(Norte) and 100% (Algarve) of the estimated wage @@ women represents always more
than 50% of the estimated gap in all the regioi® fesults reveal that the most important
factors explaining this quantitative effect areggneral very similar for men and women
and three main explanations may be suggested, Hiestaverage wage of the Portuguese
regions is different because they display an asymeneccupational structure. In fact,
Lisboa has a higher share of senior officials amhagers, professionals, technicians and
associate professionals than other regions, whidihgs-up the average wage of Lisboa.
For males, between Lisboa and Centro, this factplatns 40.6% of the difference that is
explained by differences of endowments, or 26.7%hi& case of Algarve (table 1).
Second, Lisboa has also advantage in the percewnfatgrge firms, which pay higher
wages. Finally, Lisboa displays also a higher sludireorkers with secondary education
and university degree. In the case of women thesmil structure - favourable to Lisboa -

is another important cause explaining this quantegeseffect (table 2).
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As most of the large firms — namely, those withioval dimension - have their
headquarters and other main offices in the regibiigboa, this might contribute to
concentrate in this region workers on high payirggupations, as managers, senior
officials, professionals and technicians. In addhfi since these occupations generally
require higher educational qualifications, it iseahormal that in the region of Lisboa there
is the highest percentage of workers with seconddugation and university degree.

The other part of the estimated mean wage diffexkist explained by differences
on the parameter estimates across regions (priteratitials). For instance in 1995, on
average, a man in the Norte would have earned m@r86% if had been rewarded
according the wage equation of Lisboa (table 1)s Tdomponent should not exist in a
competitive equilibrium since within an homogene@pmace equally- skilled workers
should be paid the same wage. It is difficult taagime that all these differentials are of
equilibrium — compensating differentials — everweg were not able to control for house
and land price differentials, which may explain goof these differentials. The fact that
from 1995 to 2002 most of these differentials haaerowed indicates that they were not
all of equilibrium.

In the case of men, this price effect is mainlylaxged by theconstantin the wage
equation, which represents the lower level of tharly wage rate in the market, or the
hourly wage rate for unqualified workers. This wagas higher in Lisboa than in other
regions in 1995. In addition, labour marlkesiperiencavas also better rewarded in Lisboa.
For women, the return for labour marleiperiencas the main factor explaining this part
of the estimated wage differential. However, theael oftenure (for Norte and Centro)
and of the logarithm of the firm sizlgjze)- for Norte and Alentejo - are also important.

5.2 DYNAMIC ANALYSIS: THE JUHN, MURPHY AND PIERCE A PPROACH

The results of the JIMP decomposition are displayaedble 3 for men and in table
4 for women. To the exception of Algarve, there eaveery small changes in the mean
wage differential between Lisboa and the other amgiover this period: for men it
increased slightly relatively to the Norte (0.5%)daAlentejo (2.4%) and decreased
relatively to the Centro (-1%). In the case of Algg the male gap widen 9.4%. For
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women, the gap increased about 6% relatively taAdg and decreased slightly relatively
to all other regions.

Table 3: Juhn Murphy and Pierce decomposition, 1992002, males

Norte Centro Alentejo Algarve
Change in differential 0.0053 -0.0103 0.0238 0.0940
Observed X's (%) 0.0285 0.0439 0.0651 0.0761
secondary degree 14.4 5.2 4.6 3.9
university degree 91.2 59.0 40.0 40.3
exp+exp2 -38.6 -14.8 -11.0 -10.2
tenure+tenure2 -17.7 -5.5 -0.7 1.4
occupation variables 28.0 26.0 35.5 40.5
industry variables 0.4 11.3 19.6 0.9
Ifsize 22.3 18.8 12.0 23.2
Observed prices (%) -0.0048 -0.0035 0.0027 -0.0001
secondary degree 72.7 83.5 -92.4 1373.0
university degree 54.8 75.6 -106.6 2250.2
exp+exp2 -17.0 -8.8 3.9 -153.2
tenure+tenure2 43.4 -46.1 197.4 -13951.9
occupation variables 0.1 -12.7 53.1 -2655.6
industry variables -163.5 -157.4 269.9 7870.9
Ifsize 109.6 165.9 -225.4 5366.8
Mean residual percentile
1995 335 36.7 42.5 50.4
2002 35.6 41.3 46.2 49.1
Gap -0.0229 -0.0517 -0.0420 0.0204
Unobserved price effect 0.0045 0.0010 -0.0019 -0.0024

Note: (%): idem table 1.

However, between 1995 and 2002, the mean indivifaaboth genders) in all the
regions, except for Algarve, ranked higher in thgbba’s residual wage distribution. For
instance, the mean female from Alentejo was powtibat 39.4 percentile of the Lisboa’s
residual wage distribution in 1995; seven yeamsrlahe was at 44.6 percentile (table 4). In
contrast, in Algarve, both the mean male and thamiemale were positioned at a lower
percentile: for males it was a decrease from thd B@rcentile to the 49.1, while for
females the decrease was from the 54.4 to thegdgkc®ntile. The change in the percentile
position of the mean individual of one given region the Lisboa’s residual wage
distribution is an indicator of relative changes whobserved productivity related
characteristics and/or change of the gap that @aemed by price differentials. For

example, the advance of the mean Alentejo’s womrerthe Lisboa’s residual wage
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distribution may me explained by relative improveise of unobserved productivity
related characteristics and/or reduction of therneigional disequilibrium component.

Table 4: Juhn, Murphy and Pierce decomposition1995-2002, females

Norte Centro Alentejo Algarve
Change in differential -0.0077 -0.0115 -0.0199 0.0582
Observed X's (%) 0.0457 0.0344 0.0482 0.0511
secondary degree 6.3 -11.0 2.3 -4.1
university degree 84.1 96.9 73.9 80.7
Exp+exp2 -19.6 -16.9 7.4 -6.9
tenure+tenure2 -13.8 -19.4 -8.4 -12.1
occupation variables 26.5 -21.0 49.8 69.2
industry variables -12.3 -11.8 0.2 -17.8
Lfsize 41.3 42.4 -5.9 -9.0
Observed prices (%) -0.0224 -0.0173 -0.0169 -0.0230
secondary degree 2.4 2.4 -1.7 -0.9
university degree 10.6 12.2 13.2 11.1
Exp+exp2 1.8 6.3 9.3 6.5
tenure+tenure2 6.2 -1.0 -23.5 -37.4
occupation variables 28.2 22.4 30.2 20.0
industry variables 26.7 23.4 15.8 55.7
Ifsize 28.9 39.2 56.6 44.9
Mean residual percentile
1995 33.9 34.4 39.4 54.4
2002 36.9 37.8 44.6 51.9
Gap -0.0317 -0.0283 -0.0485 0.0327
Unobserved price effect 0.0007 -0.0003 -0.0027 -0.0026

Note: (%): idem table 1.

The JMP decomposition analysis reveals importard aounteracting forces
explaining the final outcome and situations sligldifferent for men and women. For men,
two main and opposite effects determine the resltamely, changes in relative
endowments of the regions, the first effect, areltthird effect ogap effectWhereas, the
relative evolution of the regional endowments dbuted to widen the wage gap over the
period 1995-2002, thgap effectcontributed to reduce it. As in absolute value filhst
effect was generally higher than tgap effectto the exception of Centro, there was a
small increase in the regional wage gap. The k&atvolution of both observed (second
effect) and unobserved prices (fourth effect) warg/wmall.

For women, the results of the first and third effee similar to those of men, but

in addition there is as well some convergence enmaige premiums associated with some
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observed characteristics (second effect), in padrcthose linked to occupations, industry
and large firms, which account for the most parthi$ effect. As a consequence, in the
women’s case, except for Algarve, there was a sradlliction in the regional wage gap
(less than 2%), while for men this only happendatirely in the Centro region.

Performing now a more detailed analysis of the &rgl third effects, which display
a parallel evolution for both genders, we noticpantant characteristics of the Portuguese
interregional wage differential problem. For ingtanfor males, the static picture provided
by the Oaxaca’s decomposition for 1995 showed ttiferences of endowments
accounted for at least 40% of the estimated waifereintial between Lisboa and the other
Portuguese regions. This result was mainly duehteet main advantages of this region
relatively to the others: a higher educational ijigation of his workers, a better
occupation structure and a higher percentage gé lams.

Complementing this analysis with the JMP decompmsiftable 3), we conclude
that these factors of divergence of the regionadrmeage have continued to push up the
average wage of Lisboa relatively to the averaggenaf other regions. In fact, the first
effect is positive and the main factors that weesponsible for this are the same that
explained the static position in 1995. For examisie,growth in the number of men with
university degree was higher in Lisboa than in ather region of the country during the
period 1995-2002. Therefore, this factor accouatssbmething between 40% (Alentejo)
and 91.2 % (Norte) of the change in the wage diffeal that is explained by the relative
evolution of the regional endowments (first effedloreover, the process of concentration
of large firms and high paying occupations has afsatributed to reinforce the relative
position of Lisboa. Similar dynamics has occurrediomen. In fact, the increase in the
number of women with a university degree and irs¢hmm high paying occupations has
continued to reinforce the Lisboa’s position.

The results of thgap effectare also similar for both men and women. Thisatffe
contributed to narrow the wage gap among the Poesg regions. Apart from Algarve,
both the mean male and the mean female not woikihgsboa advanced in the Lisboa’s
residual wage distribution (table 3 and table 4j1fr1995 to 2002. For instance, the mean
man from Centro was positioned at 36.7 percentild995 and at 41.3 in 2002 of the
Lisboa’s residual wage distribution. This changeshmd down the wage gap of the

Portuguese regions by something between 2% (Narid)5% (Centro). In the case of
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Algarve, the gap effectis positive and reinforced the relative change hbsevved
characteristics. As suggested earlier, this majecaefeither a narrowing in regions’
difference of unobserved productivity related chegastics and/or the impact of a
reduction in the level of interregional disequiltbn. Since during the period under
analysis, the level of public infrastructures ire thountry has improved, particularly
outside the Lisboa’s region, this may have narrowedhe productivity advantage that
Lisboa had at this level. The result of Algarvenere difficult to justify, but one possible
explanation is the fact that Algarve is a regionemhthe presence of immigrants is
particularly important, namely in tourism and coustion industries, and this may
contribute to the reduction in the wages levehis tegion.

Finally, the changes in the wage structure or ie frice of the unobserved
characteristics (fourth effect) were not importemexplain the changes of the Portuguese

regional wage gap over the period 1995-2002, fdin genders.

6. CONCLUSIONS AND SOME POLICY IMPLICATIONS

Previous studies have typically analysed internegliavage differentials using the
static perspective provided by the Oaxaca’s decaitipo. In this paper we have carried
out a different analysis of this problem using P decomposition in addition to the
Oaxaca’s decomposition. This double approach pesvid better understanding of the
interregional wage differential problem, as it unexs the converging or diverging forces
driving the change of those differentials. Our gsial has been applied to Portugal, a small
country displaying important and persisting intgromal wage differentials.

The results using the Oaxaca’s decomposition f@51¢howed that endowments’
differences explain an important part of the estedanean wage differential both for men
and women. For men, three main advantages of thenmref Lisboa explained this effect:
a higher level of educational qualification of srkers, a more favourable occupational
structure and a higher percentage of large firnm. Women, the industrial structure,
favourable to Lisboa, is also an important factaplaining this effect in addition to the
previous factors. Using the intertemporal decontpwsiof JMP we found that these
factors have continued to push up the average wagesboa relatively to the average of

the other Portuguese regions from 1995 to 2002s Tésult indicates a clear process of

19



regional divergence, namely on the spatial distidouof the endowments, which is easier
to identify using both JMP decomposition and Oajsadhan using only Oaxaca’'s
decomposition.

Yet, not all the estimated wage differential estedafor 1995 and 2002 can be
accounted by endowments’ differences. To the exwepif Algarve, all other regions
display wage differentials for workers with the sahavel of skills that should not exist in
the competitive equilibrium — differences betwe@dsaland 19%. Therefore, part of these
differentials may be explained by a temporary diddgrium situation and /or by external
economies in Lisboa and Algarve. These externah@oies may increase productivity in
these regions and, as a consequence, the levedgdswHowever, higher wages may also
contribute to higher house and land prices. Sdaah, the unexplained part of the real
wage differential may be somewhat lower. Unfortehatwe could not control for these
factors, as in Portugal the regional price indely amcludes consumer goods.

The results of the JMP decomposition have showat #part from Algarve, the
gap effect(unobserved quantity effect) contributed to nartbe interregional wage gap,
which can be explained either by relative improvets®f unobserved productivity related
characteristics, like public infrastructures, odésthe region of Lisboa or by the reduction
of interregional disequilibrium components. Thisdeet and, of course, its possible
explanations, is not visible applying the OaxacEsomposition.

Another important result is that, apart from Alganthe interregional wage gap
decreased in the case of women, whereas, in getleeabpposite has occurred for men.
The results of the IMP decomposition show cledrdy this was due to the convergence in
the price of the observed characteristics (secdfiedt for women, which did not occur in
the case of men. The most likely factor explairtimg result for women is the reduction in
the disequilibrium components related to the retnfrmbserved characteristics. All other
effects, namely the evolution of the observed dttarsstics (first effect) and the gap effect
(third effect) are qualitatively similar for botlegders.

In sum, we used both the JMP and the Oaxaca’s deasitrons, which allowed a
more complete understanding of the interregionajeveifferentials” evolution than the
traditional approach of the Oaxaca’s decompositidamely, this approach makes it
possible to recognize if the initial factors explag the wage inequality are following a

converging or diverging path. Moreover, we are abte to understand which factors,
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prices or quantities, observed or unobserved, rdheencing the changes. Therefore, this
analysis helps on the suggestion of precise pai@asures in order to reduce wage
inequalities across regions.

In the case of Portugal, as we saw, an important pf&the regional wage
inequalities may be explained by the concentraitiothe region of Lisboa of large firms,
their headquarters and other main offices. Thisbe®s a continuing process which causes
other problems beyond the wage inequality. Namglyher property prices, problems of
congestion and pollution and a continuing pressiore new public infrastructures.
Altogether, this means higher production costs, enpublic expense and a deeply
unbalanced country. Nevertheless, the country hesady good networks of public
infrastructures and telecommunications and theeefugre are good conditions for some of
these firms having their main offices outside tkgion of Lisboa working with lower
production costs. If municipal taxes are reduceajnfy the municipal surcharge on
profits, important savings for some firms in adufitito those provided by lower land prices
can be achieved. So, municipal councils outsidédashave the option of giving these
incentives to attract large firms. Another solutigna tax reduction for firms located in
inland councils to attract new investments and doekerate their growth. In fact, the
Portuguese government has recently adopted thédegir in order to promote these
regions’ development.

In addition, from 1995 to 2002, the differenceseward between workers with the
same observable characteristics in different regiof the country have narrowed.
However, there are still important differences lais tlevel. Some may be due to an
inefficient housing market which contributes tooavllevel of internal labour mobility in
Portugal (OECD, 2000). The law of renting has besgently changed, but its practical
application has been difficult. These difficultigsould be eliminated as this is an essential
issue to improve the efficiency of the Portuguesigour market. The system of public
transports is also of crucial importance to redwege differentials that are not explained

by endowments’ differences, since it facilitates tommuting of workers.
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APPENDIX A: Descriptive statistics and Wages equatins

Table Al: Descriptive statistics, Men

Norte Centro Lisboa Alentejo Algarve

1995 2002 1995 2002 1995 2002 1995 2002 1995 2002
In hourly wage 124 135 126 138 159 1.68 134 142 134 1.37
secondary degree 0.09 0.12 0.096 0.13 0.17 0.22 0.11 0.15 0.13 0.17
university degree 0.017 0.06 0.014 0.06 004 014 0.010 o0.05 0.01 0.05
exp 2460 24.14 2573 2457 2598 2335 26.10 245 &524.0
exp2 749 733 821 768 840 7.15 852 7.68 818 7.40
tenure 910 7.87 908 748 974 755 893 699 734 528
tenure2 163 138 165 130 188 138 161 119 118 0.82
senior officials and 003 003 003 002 006 005 003 002 004 003
managers
professionals 002 003 002 003 005 008 002 003 001 002
technicians and associate; o9 15 009 010 015 017 010 010 010 0.09
professionals
clerks 011 010 011 009 014 012 012 010 0.13 0.09
service workers and shop 55 597 90 006 009 009 008 007 018 0.16
and market sales workers
skilled agriculturaland o, 91 002 001 001 0004 002 001 003 002
fishery workers
craftand related rades 36 37 930 034 021 022 029 033 022 0.30
workers
plant and machine 018 017 022 021 013 013 019 019 012 011
operators and assemblers
elementary occupations 0.14 0.3 0.16 0.5 015 014 0.17 016 017 0.19
mining 001 001 001 001 0002 0001 007 004 001 001
manufacture 046 037 046 036 024 018 032 027 0.13 008
ghepcg;c'ty’ gasandwater o1 001 002 001 001 001 003 00l 002 001
construction 016 022 0.16 024 013 017 014 026 0.15 031
wholesale and retail trade0.17 0.18 0.18 0.18 0.22 0.20 0.22 0.20 0.21 0.19
hotels and restaurants ~ 0.02 0.03 0.02 0.02 0.05 005 004 003 023 0.19
transport, storageand o5 05 008 008 013 012 007 007 010 007
communication
financial intermediation 0.04 0.03 0.04 0.02 0.09 0.06 0.05 0.03 0.05 0.02
education 001 001 001 001 001 001 001 001 001 001
other services 005 009 003 007 010 020 004 008 007 0.11
Ifsize 438 397 431 384 502 468 432 381 420 3.70
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Table A2: Descriptive statistics, Women

Centro Lisboa

2002 1995 2002

Norte
1995 2002
In hourly wage 0.98 1.15

secondary degree 0.11 0.16
university degree 0.013 0.08

exp 21.13 21.67
exp2 5.66 6.08
tenure 8.40 7.50
tenure2 1.35 1.22
senior officials and 0.01 0.01
managers

professionals 0.02 0.04
technicians and

associate 0.05 0.06
professionals

clerks 0.16 0.18

service workers and
shop and market 0.11 0.18
sales workers

skilled agricultural

and fishery workers 0.01 0.004
craft and related 0.35 0.28
trades workers

plant and machine

operators and 0.11 0.08
assemblers

elementary 018  0.16
occupations

mining 0.0008 0.0007
manufacture 0.66 0.50
electricity, gas and 0.002  0.002
water supply

construction 0.01 0.02
wholesale and retail 0.13 0.17
trade

hotels and 0.04 0.06
restaurants

transport, storag_e 0.02 0.02
and communication

financial 002 002
intermediation

education 0.02 0.03
other services 0.09 0.18
Ifsize 4.43 4.13

115 1.34 1.46
0.18 0.25 0.27

0.014 0.09 0.04 0.17 .01 0.08
22.08 22.29 2337 21.50

6.52 7.04 6.33
7.08 8.22 6.84
1.09 1.39 1.14

0.01 0.03 0.03

0.04 0.05 0.08

0.06 0.12 0.12

0.19 0.28 0.27

025 0.21 0.24

0.004 0.003 0.002

0.16 0.07 0.04

0.08 0.05 0.02

0.20 0.21 0.19
0.001 0.0009 0.0006 0.00.004 0.002 0.001

0.39 0.20 0.12
0.001 0.01 0.003
0.02 0.02 0.02

0.21 0.24 0.24

0.08 0.10 0.10

0.02 0.07 0.06

0.02 0.07 0.06

0.04 0.06 0.05
0.19 0.24 0.35

4.06 4.66 4.65
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1.02.201 1.12

23.94 223369 22.76

0.90 0 0.80.70

0.0204 0. 0.01

0.002 0.00®01
0.01 20.00.02

0.0304 0 0.03
0.1930 0 0.17



Table A3: Wage equations 1995, Men

Norte Centro Lisboa  Alentejo Algarve

constant 0.42 0.44 0.50 0.40 0.38
(53.18) (38.10) (64.47) (17.73) (20.10)

secondary degree 0.22 0.16 0.23 0.15 0.17
(71.53) (43.78) (81.14) (20.42) (19.18)

university degree 0.57 0.49 0.56 0.58 0.40
(56.86) (34.70) (78.14) (18.16) (9.95)

exp 0.02 0.02 0.03 0.02 0.02
(83.36) (60.71) (88.91) (32.36) (24.84)

exp2 -0.03 -0.03 -0.04 -0.03 -0.03
(-70.57) (-56.85) (-81.89) (-30.48) (-22.33)

tenure 0.004 0.006 0.007 0.01 0.01
(14.78) (17.49) (21.71) (16.92) (9.06)

tenure2 0.0009 -0.006 -0.004 -0.02 -0.01
(1.27) (-6.22) (-3.98) (-10.83) (-4.39)

senior officials and managers 0.80 0.70 0.83 0.60 0.72
(104.17) (68.69) (122.53) (32.72) (32.99)

professionals 0.69 0.69 0.73 0.61 0.68
(61.33) (43.54) (96.94) (17.49) (14.13)

. . . 0.49 0.41 0.50 0.44 0.39
technicians and associate professionals (14221) (95.76) (144.20) (50.99) (36.60)

clerks 0.24 0.21 0.22 0.19 0.18
(89.64) (59.50) (71.0) (23.37) (20.65)

. 0.14 0.15 0.094 0.14 0.17
service workers and shop and market sales Worker?42 28) (34.62) (25.59) (15.96) (22.09)

. . , -0.11 -0.07 -0.08 -0.02 0.07
skilled agricultural and fishery workers (-7.62) (-3.52) (-3.01) (-0.89) (4.75)

craft and related trades workers 0.14 0.19 0.16 017 0.17
(74.20) (71.47) (60.57) (29.57) (22.09)

. 0.12 0.16 0.18 0.16 0.16
plant and machine operators and assemblers (56.69) (58.06) (59.69) (26.56) (18.25)

mining -0.10 0.12 0.09 0.23 0.19
(-10.96) (9.03) (6.25) (11.15) (9.15)

manufacture -0.08 -0.003 -0.02 0.07 0.05
(-11.14) (-0.24) (-3.72) (3.72) (3.03)

electricity, gas and water supply 0.28 0.33 0.01 0.33 0.26
' (33.00) (28.39) (2.02) (15.64) (15.20)

construction -0.05 -0.07 -0.15 -0.01 0.04
(-6.56) (-6.50) (-23.14)  (-0.67) (2.51)

wholesale and retail trade °0.004 0.03 -0.03 0.01 0.04
(-0.50) (-2.71) (-4.42) (-0.52) (2.87)

hotels and restaurants 0.22 0.23 -0.29 -0.20 0.02
(-26.70) (-18.73) (-39.51)  (-9.20) (1.32)

L 0.03 0.03 -0.14 -0.04 -0.001

transport, storage and communication (3.54) (2.40) (20.62)  (-1.70) (-0.05)

financial intermediation 044 0.52 0.26 0.51 0.49
(56.46) (45.99) (39.32) (24.89) (29.46)

education 0.07 0.08 0.07 0.04 0.17
(6.07) (5.17) (5.29) (1.28) (4.13)

Ifsize 0.07 0.07 0.07 0.07 0.08
(192.0) (129.67) (161.71) (66.23) (62.84)
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Table A4: Wage equations 2002, Men

Norte Centro Lisboa  Alentejo  Algarve

constant 0.53 0.59 0.55 0.58 0.66
(112.63) (100.87) (105.19) (59.52) (53.29)

secondary degree 0.18 0.13 0.20 0.11 0.12
(79.71) (49.74) (89.57) (22.61) (21.90)

university degree 0.50 0.42 0.52 0.47 0.39
(101.46) (69.76) (130.75) (38.06) (27.112)

exp 0.02 0.02 0.02 0.02 0.02
(93.94) (75.86) (100.64) (38.13) (29.32)

exp2 -0.03 -0.03 -0.04 -0.03 -0.03
(-77.22) (-71.14) (-87.53) (-35.05) (-26.21)

tenure 0.01 0.01 0.02 0.02 0.02
(55.76) (53.66) (77.89) (34.29) (27.50)

tenure2 -0.01 -0.02 -0.03 -0.03 -0.03
(-23.36) (-25.75) (-42.62) (-18.73) (-14.49)

senior officials and managers 0.84 0.77 0.97 0.72 0.70
(124.94) (88.45) (160.15) (39.09) (36.64)

professionals 0.64 0.63 0.72 0.61 0.57
(101.93) (78.72) (145.83) (38.10) (26.50)

technicians and associate professionals 0.47 0.42 0.54 0.42 0.42
(167.30) (123.78) (178.66) (61.48) (49.46)

clerks 0.20 0.19 0.22 0.19 0.15
(90.41) (65.15) (80.37) (31.51) (22.94)

service workers and shop and market sales workers .11 0 0.11 0.08 0.11 0.10
(41.40) (31.57) (27.43) (16.41) (16.52)

skilled agricultural and fishery workers -0.06  -0.03 -0.01 0.01 0.06
(-6.58) (-2.25) (-1.06) (0.81) (4.65)

craft and related trades workers 0.14 0.18 0.19 0.16 0.16
(94.93) (94.67) (87.04) (43.74) (41.58)

plant and machine operators and assemblers 0.12 0.18 0.20 0.17 0.16
(70.00) (82.58) (81.52) (35.96) (29.24)

mining -0.03 0.09 0.08 0.28 0.11
(-4.27) (12.65) (5.87) (30.68) (6.82)

manufacture -0.05 0.04 -0.005 0.09 -0.03
(-11.34) (8.22) (-1.24) (11.66) (-2.66)

electricity, gas and water supply 0.32 0.40 0.09 0.39 0.23
(52.38) (53.16) (12.83) (30.60) (12.71)

construction -0.05 -0.03 -0.12 -0.02 -0.09
(-11.87) (-6.83)  (-29.74) (-3.04) (-8.86)

wholesale and retail trade -.0006 0.01 -0.01 0.03 -0.04
(-0.14) (2.71) (-1.48) (4.14) (-3.55)

hotels and restaurants -0.15 -0.13 -0.18 -0.11 -0.05
(-29.79)  (-20.41) (-36.19) (10.58) (-4.73)

transport, storage and communication 0.12 0.13 0.001 0.07 0.02
(27.07) (23.82) (0.34) (7.32) (1.51)

financial intermediation 0.32 0.42 0.17 0.40 0.27
(62.74) (65.08) (39.22) (36.66) (20.15)

education 0.07 0.23 0.02 0.17 0.21
(8.16) (21.91) (2.04) (8.17) (7.33)

Ifsize 0.07 0.06 0.07 0.07 0.07
(230.23) (144.16) (178.53) (87.32) (76.71)
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Table A5: Wage equations 1995, Women

Norte Centro Lisboa  Alentejo Algarve

constant 0.45 0.43 0.38 0.42 0.45
(91.78) (59.61) (66.86) (33.12) (29.53)

secondary degree 0.19 0.13 0.18 0.11 0.14
(59.04) (33.83) (62.99) (15.74) (16.76)

university degree 0.48 0.51 0.52 0.55 0.53
(43.15) (30.02) (66.38) (17.39) (13.49)

exp 0.01 0.01 0.019 0.01 0.02
(37.70) (22.03) (54.04) (12.71) (17.96)

exp2 -.017 -0.014 -0.032 -0.02 -0.03
(-29.68) (-19.03) (-50.83) (-13.73) (-17.79)

tenure 0.01 0.01 0.01 0.02 0.01
(16.72) (21.02) (36.29) (17.55) (8.86)

tenure2 -0.01 -0.02 -.018 -0.03 -0.01
(-9.69) (-13.70) (-13.96) (-8.77) (-3.56)

senior officials and managers 0.70  0.52 0.74 0.41 0.48
(53.39) (29.86) (66.96) (14.62) (14.41)

professionals 0.81 0.81 0.76 0.51 0.66
(63.87) (40.93) (82.35) (14.78) (17.19)

technicians and associate professionals 0.53 0.44 0.55 0.45 0.44
(100.45) (58.27) (124.96) (33.01) (29.72)

clerks 0.27 0.24 0.30 0.27 0.22
(94.84) (62.68) (88.72) (32.90) (25.64)

service workers and shop and market sales workers .08 0 0.06 0.04 0.06 0.07
(25.09) (16.34) (13.01) (8.58) (10.23)

skilled agricultural and fishery workers -0.13  -0.09 -0.08 0.04 0.02
(-7.08) (-3.32) (-2.02) (0.74) (0.33)

craft and related trades workers 0.02 -0.03 -0.02 -.002 0.004
(8.49) (-9.42) (-4.99) (-0.29) (0.28)

plant and machine operators and assemblers 0.07 0.06 0.10 0.18 0.11
(27.67) (15.40) (20.45) (17.93) (5.17)

mining 0.01 0.10 0.23 0.24 0.23
(0.42) (4.18) (20.45) (9.87) (5.25)

manufacture -0.07 -0.03 0.01 0.02 -0.07
(-18.23)  (-4.88) (1.55) (1.79) (-5.23)

electricity, gas and water supply 0.46  0.47 0.12 0.44 0.42
(45.41) (30.74) (13.42) (26.98) (13.94)

construction -0.02 -0.02 -0.002 0.02 0.10
(-2.85) (-2.39) (-0.36) (1.00) (4.84)

wholesale and retail trade 0.05 0.01 0.06 0.03 0.02
(11.87) (1.56) (16.30) (3.92) (1.88)

hotels and restaurants -0.10 -0.08 -0.12 -0.05 0.08
(-22.10) (-15.50) (-32.45) (-6.21) (8.05)

transport, storage and communication 0.26 0.13 0.10 0.18 0.20
(40.35) (15.33) (19.64) (11.47) (13.49)

financial intermediation 0.55 0.56 0.38 0.59 0.53
(95.78) (68.31) (83.17) (45.22) (33.39)

education 0.14 0.15 0.10 0.12 0.08
(19.03) (16.49) (16.38) (8.75) (4.66)

Ifsize 0.05 0.06 0.06 0.05 0.06
(140.59) (103.18) (142.48) (49.73) (48.74)
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Table A6: Wage equations 2002, Women

Norte Centro Lisboa  Alentejo Algarve

constant 0.53 0.54 0.49 0.62 0.62
(170.63) (136.53) (123.85) (82.69) (71.97)

secondary degree 0.15 0.12 0.19 0.11 0.12
(74.56) (52.48) (87.99) (25.89) (25.82)

university degree 0.44 0.40 0.50 0.44 0.40
(101.30) (75.90) (137.89) (40.41) (34.37)

exp 0.01 0.01 0.02 0.01 0.01
(64.11) (41.56) (84.00) (21.36) (24.10)

exp2 -0.02 -0.02 -0.03 -0.02 -0.02
(-50.29) (-37.36) (-75.25) (-20.40) (-22.48)

tenure 0.01 0.01 0.02 0.02 0.02
(57.60) (55.29) (71.07) (27.16) (23.41)

tenure2 -0.02 -0.03 -0.03 -0.02 -0.02
(-32.05) (-27.32) (-30.57) (-8.78) (-7.99)

senior officials and managers 0.77  0.67 0.84 0.67 0.58
(75.52) (54.67) (104.83) (25.58) (19.75)

professionals 0.74 0.77 0.75 0.68 0.69
(118.35) (101.73) (157.05) (44.71) (36.79)

technicians and associate professionals 0.49 0.45 0.53 0.46 0.45
(135.85) (97.75) (158.30) (53.34) (47.38)

clerks 0.25 0.23 0.27 0.22 0.22
(117.79) (93.38) (109.45) (45.45) (42.09)

service workers and shop and market sales workers .09 0 0.08 0.05 0.07 0.06
(48.56) (39.68) (25.77) (22.00) (16.65)

skilled agricultural and fishery workers -0.04 -0.02 0.03 0.07 0.05
(-3.64) (-1.97) (1.81) (4.65) (3.14)

craft and related trades workers -0.004 -0.03 0.003 0.01 0.02
(-2.63) (-15.52) (0.90) (2.23) (2.10)

plant and machine operators and assemblers 0.07 0.04 0.06 0.06 0.09
(35.30) (15.31) (14.93) (8.39) (7.19)

mining -0.02 0.06 0.15 0.20 0.08
(-1.17) (3.31) (5.10) (9.88) (1.55)

manufacture -0.03 -0.00 0.02 0.002 -0.06
(-15.61) (-0.08) (6.92) (0.33) (-7.112)

electricity, gas and water supply 0.42 0.40 0.20 0.45 0.37
(35.66) (24.08) (21.28) (20.81) (10.22)

construction -0.03 -0.02 -0.01 0.01 0.02
(-6.66) (-3.94) (-2.85) (1.03) (1.47)

wholesale and retail trade 0.02 0.02 0.04 0.01 0.01
(9.15) (7.06) (16.40) (3.55) (1.96)

hotels and restaurants -0.07 -0.03 -0.07 -0.05 0.06
(-27.96) (-13.08) (-30.06) (-13.77) (13.78)

transport, storage and communication 0.22 0.13 0.15 0.14 0.18
(43.45) (22.21) (42.82) (13.67) (16.83)

financial intermediation 0.45 0.48 0.32 0.49 0.42
(103.62) (84.83) (97.70) (51.17) (37.84)

education 0.13 0.22 0.03 0.12 0.18
(26.71) (42.46) (7.48) (12.98) (15.49)

Ifsize 0.05 0.05 0.05 0.04 0.04
(183.63) (151.15) (166.68) (71.38) (65.22)
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APPENDIX B: VARIABLES DEFINITION

In hourly wage

logarithm of the hourly wage rate (calculated with monthly net wage)

Wages were deflated by the regional consumer jmidex from INE and are at 2002

prices.

exp number of potential years of experience in the lmbmarket.= (age - years of
education-6)

exp2 exp/100

tenure number of years of tenure in the current job

tenure2 tenuré/100

secondary education

dummy variable; equals one if individual has a selemy degree (twelve years).

university degree

dummy variable; equals one if individual has a @nity degree.

senior officials and managers

dummy variable; equals one if the individual's ogation is senior official or
manager.

professionals

dummy variable; equals one if the individual’s geation is professional.

technicians and associat

professionals

edummy variable; equals one if the individual's ggation is technician or associate

professional.

clerks

dummy variable; equals one if the individual’s geation is clerk.

service workers and shop and mark

sales workers

elummy variable; equals one for service workerepsind market sales workers.

skilled

workers

agricultural and fishery

dummy variable: equals one for skilled workers fragnicultural or fishery.

craft and related trades workers

dummy variable: equals one for craft and relataddrworkers.

plant and machine operators ar
assemblers

ddummy variable: equals one if the individual's geation is plant or machine operator

and assemblers.

elementary occupations

dummy variable: equals one if the individual’s ogation is elementary.

mining

dummy variable: equals one if the individual’ works mining.

manufacture

dummy variable: equals one if the individual worksnanufacture.

electricity, gas and water supply

dummy variable: equals one if the individual woitklectricity, gas or water.

construction

dummy variable: equals one if the individual woiké construction.

wholesale and retail trade

dummy variable: equals one if the individual worksvholesale and retail trade.

hotels and restaurants

dummy variable: equals one if the individual workéotels and restaurants.

transport, storage and communicatiq

ndummy variable: equals one if the individual works transport, storage and

communication.

financial intermediation

dummy variable: equals one if the individual woikdinancial intermediation.

public administration and defence

compulsory social security

2;dummy variable: equals one if the individual wotks public administration and

defence; compulsory social security.

education

dummy variable: equals one if the individual work&ducation.

other services

dummy variable: equals one if the individual works$n health, social work,

compulsory social security and personal servicwities.

Ifsize

The logarithm of the firm size
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