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Isthere awage curvefor the highly educated?

Non-technical summary

In the ongoing debate concerning the tightened gompetition among the highly

educated in Europe, the question of the effectwages of the increased supply of highly
educated workers has been raised. This study egestar-based longitudinal data from
Finland from the period 1997-2004 and examines bHwoavincreased job search among

the highly educated affects their wages in regitedadur markets.

Any relationship between the unemployment rate \wades is not found either for the
graduates or for the post-graduates in the prigatgor. Among the graduates in the
municipality sector, the increased unemployed jerch even has a positive effect on
wages, indicating that the municipalities pay conga¢ing wage differentials for the
higher risk of unemployment in their regions. Indaidn, the results imply that the
bargaining power of the municipality sector empks@ver their wages is lower in those
labour markets where it is easier for the employerfsnd employees who are willing to
leave their current jobs or are forced to do so wyee.g., temporary contracts. In the
private sector, the employed job search does matt€pressure for the wages to decrease;
if there is any effect, it is a tendency for thadyrates’ wages to increase. Therefore, the
dynamics of the market apparent in the increasgalamd job search seems to creating
more job opportunities for the graduates in thevgie sector, while declining the

opportunities of both the graduates and the paatgates in the municipality sector.
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Abstract

The study examines how the job competition amorgHighly educated affects their
wages in regional labour markets. We estimate iddal-level wage curves separately
for graduates and post-graduates and divide theqatpetition in unemployed and em-
ployed job search by level of education. The stddgs not find a wage curve for the
highly educated in Finland. The results indicat the dynamics of the market apparent
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1. Introduction

In the ongoing debate concerning the tightenedcymipetition among the highly edu-
cated, the question of the effects on wages ofitbeeased supply of highly educated
workers has been raised. The empirical evidendbeifdeterioration of the position of
university graduates in the labour market is, h@veweak and not straightforward (e.g.,
Sicherman, 1991; van Ours and Ridder, 1995; Bdttal.e1999; Gautier et al., 2002;
Chevalier, 2003; Cardoso, 2007; Gottschalk and efarn2003; Grazier et al., 2008). This
study takes part in the debate by concentratintherdependence between the wages of
the highly educated and the intensity of the jomgetition among them; i.e., we exam-
ine how the increased job search among the higihlicaged affects their wages in re-

gional labour markets.

The study contributes to the wage curve literatBtanchflower and Oswald (1990; 1994;
2005) presented the “empirical law” of the negatiependence between the level of job
competition and the level of wages in regional labmarkets. According to that empiri-

cal law, the unemployment elasticity of wages Wwél around -0.1. The highly educated
are a special group of wage earners since thegnare prone to relocation than the rest
of the population; however, they are more likelynigrate from remote regions to cen-

tres of economic activity than vice versa (Ritsiféd Ovaskainen, 2001).

We examine the relevance of the wage curve forhtgkly educated wages in Finland
and allow for the job competition to include botte tunemployed and the employed job
searches separated by the education level. We itvate on the salaries of those who
have either a graduate or a post-graduate degceevlo are working in the private or

municipality sectors. The study period runs fron®24% 2004. Since the data are col-
lected from three levels - years, individuals aagions - we apply multi-level modelling

in order to control for the grouped data bias (&shr2007). In addition, we estimate the

fixed effects models as well as test for the endedg of the search rates.



The theoretical explanation for the negative relatbetween wages and unemployment
can be found in the union bargaining model (De M&8i71), the labour contract model
(Blanchflower and Oswald, 1994), the efficiency wdy/pothesis (Shapiro and Stiglitz,
1984) or the labour turnover costs model (Campéetl Orszag, 1998). Excepting the
labour contract model, the unemployment rate imfathe models is interpreted as an in-
dicator of the outside option of the laid-off workéhe higher the unemployment rate, the

more difficult it is to find a new job with a giveasking wage.

In the union bargaining model, the outside opt®one of the determinants of the nego-
tiated wage. The wage curve occurs because thelewgtion is lower if the unemploy-
ment rate is higher and correspondingly higher Wather unemployment rates. Accord-
ing to the efficiency wage hypothesis, the moré@dift it is for the worker to find a new
job, the less compensation is needed to keep hekinvgoefficiently. The model for the
labour turnover costs complements the efficiencgevhaypothesis by taking a view of
the employer: how expensive it is to hire a newkgorLosing a worker is less expensive
if the unemployment rate is high, leading firmspeyy lower wages in conditions of the
high unemployment and economising the labour tuen@osts by paying higher wages

in good employment conditions.

The labour contract model deviates from the othgrassuming that the outside options
are equal across the regions but blaming the diftestocks of amenities in the regions
for causing differences in wages and unemploymetwéen regions. Workers in the less
attractive regions are compensated for the lacknuénities, which results in both higher

wages and higher employment in the less attractigmns.

Card (1995) and, more recently, Nijkamp and Po060%2 provide a comprehensive re-
view of the existing empirical wage curve literuEmpirical evidence of the wage
curve is not straightforward and depends on tha daéd in the analyses. The use of in-
dividual wages instead of regional averages as agelilisaggregation of the unemploy-
ment rates by groups according to, for example ethecation level have significant ef-

fects on the results (Kennedy and Borland, 200(hnPaberg and Schwarze, 1998;



Longhi, 2007b; Longhi and Brynin, 2007). A majority the wage curve literature ig-
nores the employed job search as a part of job etitigm, although, e.g., in the UK, half
of those who are actively looking for a new job ameployed (Longhi, 2007a).

The empirical work in the 1970s and 1980s suppdfaxis and Todaro’s (1970) model
of the positive rather than the negative dependdéeteeen unemployment and wages
(Hall, 1970, 1972; Reza, 1978; Adams, 1985; Marsi®85). Harris and Todaro’s model
indicates that, in the long term, identical workessuld be indifferent to where they live
and higher wages would be paid as a compensatifegetitial for a risk of being unem-
ployed, hence leading to a positive relation betwesgional unemployment and wages.
Later work after Blanchflower and Oswald (1990)rt&td to confirm the robustness of
their findings on the inverse relationship (e.gat8berg and Turunen, 1996; Baltagi and
Blien, 1998; Baltagi et al., 2000; Kennedy and Bod, 2000; Bellman and Blien, 2001,
Pekkarinen, 2001 in Finland; Longhi and Brynin, 200

Opposite or imprecise findings still also occurpp® (2001) compared long-run equilib-
ria and established empirical evidence of a pasitelationship between the long-run lo-
cal wage and estimates of the local rate of longememployment in New Zealand. Bell
et al. (2002) found positive long-run relationskigtween average regional wages and
unemployment in the UK but negative relationshiparaen individual wages and unem-
ployment. Albaek et al. (2003) used micro-datartalgwe wage formation in the Nordic
countries at the regional level. They did not fandignificant negative long-run relation-
ship between unemployment and real wages at thenadevel once regional fixed ef-
fects were accounted for. Johnes (2007) used mewki- modelling with the individual
wages in the UK and found the elasticity of wageth wespect to regional unemploy-
ment rates to be volatile across specificationsiamptecisely determined in some of the

cases.

In the remainder of this paper we introduce the eh@ehd the multi-level estimation of

the empirical wage curve in Section 2. Sectionstulses the data issues and describes



the data set, Section 4 reports the results antdo8€es concludes. According to the re-
sults, the unemployed and employed job searchesoareorrelated in the regional labour
markets, hence exhibiting different aspects ofgompetition and the labour market con-
ditions. The wage curve is not found for the gradsiar for the post-graduates. Instead,
the unemployed job search among the graduatesiexhipositive, and the employed job
search among both the graduates and the post-dgesdaanegative connection to the
wages in the municipality sector. In the privatetse a weak positive effect of the em-
ployed job search on the wages of graduates isdfolinerefore, the increased employed
job search in a region seems to benefit the empdayeboth the graduates and the post-
graduates in the municipality sector while benefjitthe graduate-level employees in the

private sector.

2. Multi-level mode for theindividual wage curves

Individual-level wage equations are defined in addirian setting complemented by sev-
eral variables capturing the wage effects of irdinal characteristics, industry, sector and
regional factors. We are not, however, estimatetgrns to education since all of our in-
dividuals have graduated from higher education. €aia are unbalanced panel data in-
cluding 94,059 wage observations from 22,759 higddycated individuals from 15 re-
gions over a period of 8 years. The wage curvesstimated separately for the graduates
and the post-graduates, and the search rates inage curve specifications are specific
to these education levels.

The wage curve takes the following form:

II'-I\Nirt :a+ﬁ1|nurt +182 lnernprt +W<irt +dt+vi +£irt (1)



wherew,, denotes the monthly wage obtained by individuglorking in regionr in
yeart. a is a constanty,, is the education-specific job search rate for yslegred work-
ers in region at timet, emp,, is the education-specific search rate for employeck-
ers, andX,, is a vector of individual characteristiadt denotes the fixed effect of years,

v, denotes the random effect associated with indalglande, is a random error term.

The data are from three different levels. Thereftire analysis is sensitive to the grouped
data bias, which is not taken into account in tloeleh specified in Formula (1). The con-
ventional panel data model neglects the fact tteges obtained within the same region
r could have something in common. In order to cdrftothe grouped data bias simul-
taneously with the unobserved heterogeneity adfessdividuals, we apply multi-level
modelling where the hierarchical structure of tla¢adis concerned (e.g., Rabe-Hesketh
and Skrondal, 2008). The question is not, howealeout a standard multi-level model
with a nested hierarchical structure since theviddals can migrate from one region to

another. For that reason, the model takes a ctassified structure.

The estimable model, following Johnes (2007), isva-level model in which the first
level denotes occasions (years) and the secontligesecross-classification between in-
dividuals and regions. The wage equation for anviddal i in regionrin yeart takes
the form

II'-I\Nirt :a+ﬁ1|nurt +182 lnemprt +W<irt +dt+vi + fr +£irt ’ (2)

where f, ~N(©0,0+%);v, ~N(0,0,%);¢,, ~ N(0,0,%), f. andv, denote the random ef-
fects associated with regions and individuals, eeipely, anddt denotes the fixed ef-

fects for years, i.e., occasions or measuremenigspim the multi-level literature. Other

terms follow the definitions described above.



In the multi-level formula (2), it is assumed thia¢ random effect for region, f, ,is

systematic to that region and common to all indigid inside the region, causing a re-

gion-specific shift to the wage curve., in turn, is the individual-specific random term

causing an individual-specific shift to the wageveu We fit the model by considering

all the data as individual panel data and treatin@gndv, as a series of crossed random

coefficients on indicator variables for the regi@ml the individuals. In addition, we es-
timate the model by GMM in order to control for thessible endogeneity of the search
rates and with the individual-specific fixed effe@t order to control for the possible cor-

relation between the individual effects and explanavariables.

3. Data issues

The data are a regionally representative 7% randample of the Finnish population
aged between 16 and 70 years drawn from the Firm@sbus in 2001. These people are
followed backwards and forwards; the time spanhef $tudy runs from 1997 to 2004.
Information from labour, taxation, and social ségyuregisters as well as municipal and
regional statistics is combined with the censusa.d@bese data contain variables on
workers’ economic situation, place and characiessif residence, family, education and

work.

We included in our analysis only those wages thatewobserved for the wage earners
after completing the ISCED 5A level of educatiame;,iall wages in the wage curve esti-
mations are either the wages of graduates (incjudraduates from the polytechnics) or
the wages of post-graduates. We end up with 11d@&Sent individuals with graduate-
level and 11,691 individuals with post-graduateeleaducation. In our raw data, we have
a variable for the yearly wage income as well asnthmber of working months in a year.
The wage income that we use is thus the averagéhtgomage in a year, and we only
consider those periods when an individual is deffiag a wage earner in the taxation reg-



isters. The monthly wages are deflated to the prade?2004 by using the living costs in-
dex.

Search rates from 15 TE-Centre regions (accordntipe location of a job) were com-
bined with the micro data. The search rates aredbas the Labour Force Survey of Sta-
tistics Finland. The stock of the searching popoiaincludes those who reported search-
ing for a new job in the last four weeks. The LR&ssifies job searchers according to
their education level and divides job searchersasgely into groups of employed and
unemployed searchérDividing the graduate and post-graduate job $earo the em-
ployed and unemployed search and scaling them éitte of the active populatioat
those levels of education yields variables forreative volume of the different types of
job search among the highly educated. The actiyellption in a certain education group
includes all people aged 15%4aving a degree of that education level and ctlyréiu-

ing in the region. For the sake of consistency whthwage variable (yearly wage income

divided by working months), we also use averaggb@imonthly search rates per year.

3.1 Regional wages and sear ch rates

The stability of wage differences between regi@nan issue related to the wage curve. If
the wage differences disappear over time, the wagee is only a short run phenomenon
towards the equalisation of wages between regiotisa long run. Figures 1 and 2 sum-
marise the stability of the ranking of the regi@atording to average wages. The re-
search period is divided into two parts, 1997-2@0d0 2001-2004, and the dependence
between the regional rankings according to theameevages in these periods is shown
in the figures. Wage rankings show stability botih the graduates and for the post-
graduates, with a stronger dependence for the gtasluThe Spearman rank correlation

coefficient is 0.89 for the graduates and 0.61Herpost-graduates.

! The definition of unemployment in LFS follows thetILO. The person is unemployed if he a) is not
employed, b) has been searching for jobs in thtefdais weeks and c) is ready to accept a job dffetbout
two weeks.

% The age of 65 was an official retirement age mdfid in the research period.



[Figure 1 about here.]
[Figure 2 about here.]

The employed job search, in the context of the wagee literature, measures the job
competition from a different perspective than tmemployed job search. It is clear ac-
cording to many previous studies that when recrginew employees, employers prefer
the employed over the unemployed candidates (Buygess, 1993; Broersma, 1997;
Mumford and Smith, 1999; Burgess and Turon, 2008& employed job search is, how-

ever, a pro-cyclical, while the unemployed job shas a counter-cyclical phenomenon.
In upturns, employed workers find it more profi@lb spend time searching for new
jobs if they are not satisfied with their curremtes, while in downturns the opposite
holds (Anderson and Burgess, 2000). In the cordgégte wage curve, the increased job
search among the employed labour force might hemtieate improved outside options

rather than a decline in outside options, which idoe the case with the increased un-

employed job search.

The active job search among the employed labogeforight also be an indication of the
kind of restructuring of the labour market that slo®t lead to increased unemployment,
but rather to temporary or otherwise unstable emtét According to lImakunnas et al.
(2008), job flows in Finnish firms are at quite gthlevel; some 10% of jobs are de-
stroyed every year, with the share remaining stablee 1997. On the other hand, an
even larger number of new jobs are created eveay, yesulting in positive net job crea-
tion. Interestingly, the worker flows are more tHE00% larger than what the job flows

would require. This phenomenon is apparent in thpleyed job search rdte

Figures 3 and 4 describe the changes in the seaieh in the 1997-2004 period. There
seem to be positive trends in job search activitthkamong the graduates and the post-

graduates, but only with respect to the employédsgarch (Figure 2). The unemployed

* The increased employed job search might alsoatelia decrease in job satisfaction (e.g., Delfgaauw
2007). llmakunnas et al. do not, however, findlati@nship between working conditions and job flaws
Finland.



search does not show any tendency to increaseui¢mployment rate of the graduates
is at a higher level than the unemployment ratthefpost-graduates over the whole pe-
riod (Figure 1), indicating continuously better dayment opportunities for post-
graduate level workers. The descriptive statisticgthe search rates by region are given
in Table 1. The distribution of the unemploymenerns wider than the distribution of the
employed job search rate, ranging from 3.6% forgfagluates in Uusimaa to 9% in Lap-
land, and from 2% for the post-graduates in Sowsth&mland to 5.4% in Southwest
Finland. The employed job search rate for the ggtabs only varies between 6% in Lap-
land and 9.7% in Southern Ostrobothnia and fror@5@ the post-graduates in Kainuu

to 8.4% in Uusimaa.

[Figure 3 about here.]
[Figure 4 about here.]

Table 2 gives the correlation coefficients betwakmf the search rates in the TE-Centre
regions over time. The correlations are weak. Twaasares are a bit stronger than the
others: the unemployed search of post-graduatesh@ngnemployed search of graduates
are negatively correlated with a coefficient o2&).and the employed job searches of the

graduates and the post-graduates are positivetglated with a coefficient of 0.21.

[Table 1 about here.]

With respect to the theoretical background of ttagevcurve, it is important to note that
the unemployed and the employed job searches wiiteieducation groups are not corre-
lated. Hence, the high unemployment and the higpl@yed job search rates do not oc-
cur simultaneously and systematically in the saeggonal labour market. There is also
no systematic negative dependence between themefdohe the employed job search
and unemployment rates also reflect different aspetcthe regional labour market con-

ditions in the wage curves.

[Table 2 about here.]



3.2 Explanatory variables

The set of explanatory variables for the indivigduabnsists of variables for potential
work experience in years (the observation yeare-ydar of graduation), gender, marital
status and cohabitation; whether the individué@weedish speaking, is an immigrant, has
children under 7 years of age, was unemployedgprégneur, student, on maternity or
parental leave or not a wage earner for other reabefore the observed wage earnings
(variable “After other position”), whether the indiual changed jobs during the observa-
tion year, and his or her field of education. Thare eight classes for the fields of educa-

tion, which follow the ISCED classification

A detailed description of the variables is giverthe Appendix. A special feature of the
Finnish labour market, compared to, e.g., the UKot and Bryan, 2004), is that there is
no union-membership wage premium in the labour etatdnion membership (on aver-
age 75%) is so common that the agreements arealieedrto also cover those who are
not union members. For this reason we do not sep#ra union members from the non-

union members

The variables concerning the job characteristictugde dummies for the industry and
sector of the job. Industries are classified inBogtoups by the SIC classificatiorFrom

sectors we only concentrate on the private andrheicipality sectors. The state sector

® 1) education, 2) humanities and arts, 3) sociahses, business and law, 4) science, 5) engirgerin
manufacturing and construction, 6) agricultureh&alth and welfare, and 8) services.

® The wages in Finland have traditionally been sewilective bargains at the centralised level,that
compensation system has moved toward the pareoi#tyes negotiated at the firm level (Heikkila, 200
The framework for the wage offers is still negatthit the centralised or at the union level, betehs a
wide range within which individual wages can vadgrticularly for the highly educated, there istlate
for the wages to vary according to, e.g., the e#aerted.

" A-B) agriculture, hunting, forestry, and fishir@®) mining and quarrying, D) manufacturing, E) efiity,
gas and water supply, F) construction, G) wholeaateretail trade, repair of motor vehicles, moyoles
and personal and household goods, H) hotels atalrasits, I) transport, storage and communicafipn,
financial intermediation, K) real estate, rentimgldusiness activities, L) public administratiord ate-
fence; compulsory social security, M) educationhialth and social work, O) other community, social
and personal activities, P) private households eyipy) domestic staff and undifferentiated produttio
activities of households for own use, and Q) esgratorial organizations and bodies.
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is left out of the analysis due to strictly strueth wage setting during the research pe-

riod®.

The location of the job is described by dummiesaating whether or not the area is a
metropolitan or a university area. These locatiariables describe smaller areas (NUTS
4 level) than the basic TE-Centre Region unit (Wwhi€ somewhat comparable to the
classification of NUTS 3 level regions). The metbjan area of Helsinki is located in

the TE-Centre Region of Uusimaa. In addition, treeeseven university areas in Finland.

Table 3 presents the descriptive statistics, whitbw substantial differences between the
education groups as well as between the sectorgldyees in the municipality sector are
on average slightly older, have slightly more ptitdrexperience, and earn less than the
employees in the private sector. The gender-basgdegation is clearly seen in the
shares of male employees in the sectors. In thaterisector, 71% of the graduates and
62.4% of the post-graduates are men, while thegstigms in the municipality sector are
only 31.3% and 33.5%, respectively. In the munidipaector, 10.1% of the wage ob-
servations for the graduates and 7.6 % of the ghsens for the post-graduates follow

unemployment spells, while the shares in the peigatctor are only 4% and 3.9%.

Job changes are also much more common in the rpafitgisector, indicating that tem-
porary contracts are more common there than irpthate sector. In the municipality
sector, 67% of the wage observations for the graduand 62.9% for the post-graduates
followed a job change, while the shares in thegigwsector were only 19% and 22.3%.
The concentration of human capital in the metrdgpgoliand university areas is clear. In
the private sector, 69.2% of the wage observationthe graduates are from these areas,
as well as 55.3% of the observations in the mualttipsector. For the post-graduates in
the private sector, 81% of the observations am fnoetropolitan or university areas, in
addition to 56.3% of the observations in the myratty sector.

8 Wages in the state sector were heavily basedendbupation and seniority, with no variation adaug
to the performance of the worker. In addition, tégions were divided into two classes accordintipéo
cost of living in them and the wages were basethisnclassification, which further stiffened thegea
structure in the state sector.

11



4. Wage curve with individual wages and the factor s behind wage differences

4.1 Wage curve with individual wages

The wage observations in the analysis are fronsémee time period as the search rates.
It is therefore possible that the search rateseatgenous and determined simultane-
ously with the wages. If this was the case, thevald/be feedback effects from the wage
formation process to the search activity in a regitn order to test for the endogeneity of
the search rates, we estimated the wage curvesingitumented values of both the un-
employment and employed job search rates. Lagge@vaf both variables are used as
instruments. The results from the GMM estimatioresraported in Specification 1 in Ta-
bles 4a and b. According to the GMM C-statistlusyever, none of the search rates ei-
ther for the graduates or for the post-graduateseadogenous, indicating that there are
not any feedback effects from individual wagesédgional-level job search conditions;
this has also been observed to be the case ingpegtudies (Nijkamp and Poot, 2005).
We therefore interpret the search rates as affgetages and not vice versa and base our

analysis on this direction of causality.

[Table 4a about here]
[Table 4b about here]

Since the instrumenting proved not to be significare estimate the multi-level models

assuming the search rates to be exogenous. Sp#oifid2) in Tables 4a and b first re-

ports the results of the multi-level models with interactions between the sectors and
the search rates, assuming the effect of the searet to be equal in both sectors. Speci-
fication (3) reports the results with the sectderactions and with the interactions be-
tween the municipality dummy and the metropolitad aniversity area dummies, hence
allowing for wage variations between the differgmtes of areas within the sector as well

as between the sectors within the areas. Speaiité) also allows for the different ef-

12



fect of potential experience on males and femdreshe multi-level models, the esti-
mates for the between-region variances are lowstatcstically insignificant both for the
graduates and for the post-graduates (see thenidities of Tables 4a and b), hence not
indicating any region-specific random componentthnwage® The between-individual
variance, however, is highly significant in alltbie specifications. Specifications (5) and
(6) are the individual fixed effects models withartid with the sector interactions, re-

spectively.

The results differ according to the level of edigratas well as by the sector of the job.
Neither for the graduates nor for the post-graduate the dependencies between the un-
employed job search and the wages found in thejarisector. For the post-graduates in
the municipality sector, again, no dependence eafolnd. For the graduates in the mu-
nicipality sector, however, the effect of the irased unemployed job search is positive,
varying between 0.007 and 0.010 depending on tieifsgation. This result supports the
Harris and Todaro (1970) model of the compensatiage differentials for the increased

risk of unemployment rather than the implicatiohthe wage curve.

The sectors also differ in the effect of the emphlbjob search. In the municipality sector,
both among the graduates and the post-graduatesntheased employed job search
negatively affects wages. For the graduates, tlefficent varies between -0.002 and -
0.004, and for the post-graduates between -0.088@009. This indicates that the bar-
gaining power of the employees over wages in theiampality sector is somewhat lower

in those labour markets where it is easier foraitmployers to find workers who are will-

ing to leave their current jobs or who are foroedind a new job due to, e.g., temporary
contracts. Unlike the municipality sector, there argns of a positive dependence be-
tween the wages of the graduates and the employeskiarch among them in the private
sector (Specifications (3) and (6) in Table 4aylicating that an active employed job

search in a region means improved job opportunfbests private sector graduate em-

ployees rather than declined opportunities.

° We also ran the models with the region-specifiedi effects instead of random effects, keepingritie
vidual effects random, but this did not changertsailts.

13



4.2 Factor s behind the wage differences

As usual in the Mincerian wage equations, wagesease with potential experience, but
the relationship is concave. Potential experiemoeeases the wages of females with a
notably slower speed than it does the wages ofsndilee direct effect of one additional

year is 1.1% for the female graduates, while B.#% for the males. The corresponding
effect is 2.2% for the female post-graduates al@bo4for the males (Tables 4a and b,
Specification (4)). The gaps are partly explaingdhe fact that the potential experience
is nearer the actual experience for males sincalfsrtend to spend more time outside

the labour force during their careers.

Partnership status matters: wages are higher foriedaand cohabitant males than for
single males, both among graduates and post-gresi@@ables 5a and b, Specification
(4)). The wage gap between males and females artaguship is also clear: 6% for the
married graduates and 9.8% for the married positgt@s. Children younger than 7
years negatively affect the wages of graduatesfdsuthe male post-graduates the effect
is positive. When interpreting these results, thesbility of selection bias must be taken
into account. Those men who are selected to pattipemight be those who would in
any case earn more. The same holds with the smieitiparenthood. In the fixed effects
model, which controls for the selection but canestimate separate effects for the gen-
ders, the effect of young children is negativetha post-graduates but not significant for

the graduates.

[Table 4a about here]
[Table 4b about here]

As expected, the movements to a wage earner frher tbour market statuses (student-
ship, unemployment, entrepreneurship, maternitparental leave, homemaking, other
position) produce lower wages than continuouslyai@eimg as a wage earner (Tables 5a

and b). Job-to-job movements produce lower wagas $taying at the same job, indicat-
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ing that the reasons for job changes are not priomxtbut rather movements from one

temporary contract to another.

[Table 5a about here]
[Table 5b about here]

The metropolitan wage premium (in relation to tlem-university areas) in the private
sector for graduates is 8.3% according to the ANt model but 5.8% according to the
fixed effects model (Specifications (4) and (6)blEs 5a and b). The multi-level model
indicates the lower premium in the municipalityteecbut this does not hold in the fixed
effects model. For the post-graduates in the prigattor, the multi-level model indicates
the negative metropolitan premium but this doeshaddl with the fixed effects. For the
municipality sector, both types of models indictte negative premium, -10.9% and -
6.3%. In the university areas, instead, the wagenjum for the post-graduates in both
sectors is 3.8% according to the multi-level an8%}.according to the fixed effects

model. For the graduates, the university areasotiprovide any wage premium.

5. Conclusions

This study examines how the job competition amdreg highly educated affects their
wages in regional labour markets. We estimatedvhge curves separately for graduate
and post-graduate level employees by controllingtie education-specific unemployed
and employed job search, the sector of the jobthedndividual-level factors affecting
wages. The unemployment and employed job searel eate not correlated, indicating
that they control for different aspects of the gdmrch as well as of the labour market

conditions in regions.

Any relationship between the unemployed job searuth wages is not found either for
the graduates or for the post-graduates in theaf@igsector. Among the graduates in the

municipality sector, the increased unemployed jeérch even has a positive effect on

15



wages with an elasticity of about 0.01, indicatihgt the municipalities pay compensat-
ing wage differentials for the higher risk of undoyment in their regions. In addition,

the study finds a negative relationship betweentthges and the employed job search in
the municipality sector both for the graduates tordhe post-graduates and signs of a
positive effect of the employed job search on tleges of the graduates in the private

sector.

The results imply that the bargaining power of thenicipality sector employees over
their wages is lower in those labour markets whiei® easier for the employers to find
employees who are willing to leave their currerdsj@r are forced to do so due to, e.g.,
temporary contracts. From the point of view of eoygls, this is in line with the theories
behind the wage curve. Employees in the municypalkctor, instead, are willing to ac-
cept lower wage offers without the increased riskreemployment, which is not in line
with the theories behind the wage curve. In thegte sector, the employed job search
does not create pressure for the wages to decriédisere is any effect, it is a tendency
for the graduates’ wages to increase. Thereforegthployed job search differently af-
fects wage setting of the sectors. It benefitsaimployers of both graduates and post-
graduates in the municipality sector, while bemnajithe graduate-level employees in the
private sector. Thus, the dynamics of the markeasgnt in the increased employed job
search seems to creating more job opportunitieshiergraduates in the private sector,
while declining the opportunities of both the graths and the post-graduates in the mu-

nicipality sector.
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Note. Spearman rank correlation 0.89 with sta@$tignificance at the 0.1% level.
Figure 1. Stability of the ranking of regions according to average wages of the
graduates
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Figure 4. Employed job search from 1997 to 2004
Table 1. Search rates by region
Mean (Std. Dev.) Unemployment rate Employed jobhcdeeate
Post- Post-
Region Graduates graduates  Graduates graduates
1 Uusimaa 3.6 (0.50) 2.8 (0.74) 7.7 (1.47) 8.471L.2
2 Southwest Finland 4.4 (1.57) 5.4 (1.55) 7.0 (.12 7.6 (1.19)
3 Satakunta 6.4 (2.20) 3.1(1.81) 8.4 (3.40) 6.21(p
4 Hame 4.6 (1.39) 3.2(1.51) 7.0 (1.34) 6.6 (1.78)
5 Pirkanmaa 5.3 (1.50) 4.5 (0.76) 6.8 (1.88) 6.24)L
6 Southeast Finland 6.6 (1.59) 2.0 (0.58) 7.5 (2.19 6.9 (1.09)
7 Southern Savo 6.4 (2.06) 2.9 (1.59) 9.6 (3.54) 1(8.84)
8 Northern Savo 5.7 (1.90) 2.2 (0.85) 6.7 (2.76) 3 (6.46)
9 Northern Karelia 6.0 (1.64) 4.1 (1.52) 7.7 (3.19) 7.8(2.07)
10 Central Finland 5.0 (2.46) 5.0 (1.30) 6.9 (1.90) 6.7 (1.12)
11 Southern Ostrobothnia 5.6 (2.19) 2.1 (1.43) (2.24 6.3 (1.79)
12 Ostrobothnia 4.2 (1.65) 2.2 (0.95) 7.0 (2.70) 1(6.94)
13 Northern Ostrobothnia 5.9 (1.30) 4.3 (1.25) (6.92) 7.1(1.29)
14 Kainuu 7.8 (1.53) 3.7 (2.11) 7.5 (4.07) 5302.7
15 Lapland 9.0 (3.12) 2.9 (1.48) 6.0 (3.29) 5.822.
All 4.9 (0.38) 3.3(0.61) 7.4 (1.36) 7.6 (0.80
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Table 2. Correlations between different types of search rates

Unemployment rate, Employed job search Unemployment rate,
graduates rate, graduates post-graduates

Employed job search

rate, graduates -0.12

Unemployment rate,

post-graduates 0.06 -0.23*

Employed job search

rate, post-graduates -0.14 0.21* -0.01

Note. 120 observations, * denotes statistical §icamice at the 5% level.

Table 3. Descriptive statistics by sectors

~

Mean (Std. Dev.) Both sectors Private sector Mpaiity sector
Post- Post- Post-
Graduates graduates Graduates graduates Graduates graduates
3,101 3,672 3,354 3,884 2,637 3,418
Monthly wage (1,304) (1,552) (1,390) (1,667) (972) (1,358)
Potential experience 13 (10) 11.6 (9) 13 (10) 11 (9) 14 (10) 12 (10
Age 41 (10) 40 (9) 41 (10) 39 (9) 43 (10) 42 (1¢
Male 0.570 0.493 0.710 0.624 0.313 0.335
Municipality 0.353 0.454
Immigrant 0.016 0.021 0.017 0.018 0.013 0.023
Swedish speaking 0.072 0.068 0.075 0.086 0.066 0.048
Married 0.608 0.645 0.598 0.637 0.627 0.656
Cohabitant 0.163 0.133 0.177 0.142 0.136 0.121
Children < 7 years 0.207 0.269 0.220 0.286 0.183 0.247
After studies 0.013 0.022 0.011 0.018 0.016 0.027
After unemployment 0.062 0.056 0.040 0.039 0.101 0.076
After entrepreneurship 0.003 0.003 0.003 0.004 0.002 0.003
After parental leave 0.055 0.064 0.059 0.065 0.048 0.063
After homemaking 0.014 0.027 0.009 0.018 0.025 0.039
After other position 0.003 0.003 0.004 0.004 0.001 0.002
Job change 0.360 0.407 0.190 0.223 0.670 0.629
Metropolitan area 0.404 0.475 0.456 0.607 0.309 0.31%
University area 0.239 0.224 0.236 0.203 0.244 0.248
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Table 4a. Wage curve estimations for the graduates

Dependent variable ) (2) 3) 4) (5) (6)
In(monthly wage) GMM Multi-level Multi-level Multitevel Fixed Fixed
Graduates
In(u) -0.449 -0.0002 -0.007 -0.007 -0.0001 -0.006
(1.503) (0.003) (0.004) (0.004) (0.003) (0.004
In(emp) -0.0004 -0.00002 0.003* 0.002 -0.00002 8*00
(0.013) (0.001) (0.001) (0.001) (0.001) (0.001
Municipality*In(u) 0.016** 0.014* 0.016**
(0.006) (0.006) (0.006)
Municipality*In(emp) -0.005** -0.004* -0.007***
(0.002) (0.002) (0.002)
Potential experience 0.021**  0.024***  0.023**  01a***  0.013***  0.013***
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
Potential experience sqr. -0.0003***  -0.0004*** QDO4*** -0.0001*** -0.001***  -0.001***
(0.0001) (0.0002) (0.00002)  (0.00003) (0.0006) 0@002)
Male*Potential experience 0.023***
(0.001)
Male*Potential experience -0.001***
sqr.
(0.00004)
Municipality -0.045 -0.044*** -0.026 -0.026* -0.04%  -0.044**
(0.031) (0.007) (0.013) (0.013) (0.009) (0.015)
Male 0.141%*  0.143***  0.142*** 0.023*
(0.012) (0.009) (0.009) (0.010)
Constant 8.303** 7.529*** 7 H37**  7.630%*
(2.558) (0.026) (0.026) (0.026)
Observations 37,811 42,782 42,782 42,782 42,782 7822,
R 0.25 0.16 0.16
Log restricted-likelihood 6,629 6,652 6,869
Between individual 0.060*** 0.059*** 0.059%**
variance (0.001) (0.001) (0.001)
Between region 0.0002 0.0002 0.0002
variance (0.0001) (0.0001) (0.0001)
Residual 0.024**  0.024**  0.024***
variance (0.0002) (0.0002) (0.0002)

Note. All specifications include dummies for yeargjustries and the fields of education. Speciitca(5)
and (6) include the fixed effects for regions. Sfieations (2)-(4) were also estimated using thed ef-
fects for the regions instead of the random effbatghe results did not differ. Conclusions areduhon

the Specifications (4) and (6).
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Table 4b. Wage curve estimations for the post-graduates

Dependent variable ) 2) ) 4) (5) (6)
In(monthly wage) GMM Multi-level Multi-level  Multilevel Fixed Fixed
Post-graduates
In(u) -0.017 -0.001 0.0003 0.004 -0.001 -0.0004
(0.011) (0.001) (0.001) (0.001) (0.001) (0.001
In(emp) 0.048* -0.005** 0.003 0.002 -0.004* 0.005
(0.023) (0.002) (0.003) (0.003) (0.002) (0.003
Municipality*In(u) -0.002 -0.002 -0.001
(0.001) (0.001) (0.001)
Municipality*In(emp) -0.011*** -0.010** -0.014**
(0.003) (0.003) (0.003)
Potential experience 0.029*** 0.032***  (0.032*** 022***  0.014**  0.014***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Potential experience sqr. -0.001***  -0.001*** -0DOG* -0.001***  -0.001*** -0.001***
(0.00002) (0.00002) (0.00002)  (0.00003) (0.00003(0.00003)
Male*Potential experience 0.021***
(0.001)
Male*Potential experience -0.0005***
sqr.
(0.00004)
Municipality -0.035***  -0.019** 0.073*** 0.075%*** 0.007 0.062**
(0.007) (0.006) (0.009) (0.009) (0.009) (0.021)
Male 0.086*** 0.101***  0.101*** -0.012
(0.008) (0.009) (0.009) (0.010)
Constant 7.671%* 7.753%+* 7.726%**  7.764%**
(0.044) (0.031) (0.031) (0.031)
Observations 44,813 51,277 51,277 51,277 51,277 2731,
R 0.31 0.18 0.18
Log restricted-likelihood 483 539 737
Between individual 0.073*** 0.072%** 0.072%**
variance (0.001) (0.001) (0.001)
Between region 0.00002 0.0001 0.0001
variance (0.0001) (0.0001) (0.0001)
Residual 0.035***  (0.035*** 0.034***
variance (0.0002) (0.0002) (0.0002)

Note. All specifications include dummies for yeargjustries and the fields of education. Speciitca(5)
and (6) include the fixed effects for regions. Sfieations (2)-(4) were also estimated using thed ef-
fects for the regions instead of the random effbatghe results did not differ. Conclusions areduhon
the Specifications (4) and (6).
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Table 5a. Factors behind the wage differencesfor the graduates

Dependent variable ) (2) 3) 4) (5) (6)
In(monthly wage) GMM Multi-level ~ Multi-level  Multilevel Fixed Fixed
Graduates
Immigrant -0.007 -0.003 -0.002 -0.001
(0.030) (0.020) (0.020) (0.020)
Swedish speaking -0.065 -0.012 -0.012 -0.009
(0.1712) (0.010) (0.010) (0.010)
Married -0.004 -0.019** -0.019** -0.004 0.002 0.002
(0.029) (0.006) (0.006) (0.006) (0.006) (0.005
Cohabitant -0.002 -0.005 -0.005 -0.010 -0.002 2.00
(0.008) (0.006) (0.006) (0.006) (0.005) (0.005
Married*Male 0.086** 0.094*** 0.094*** 0.056***
(0.028) (0.008) (0.008) (0.009)
Cohabitant* Male 0.027 0.022* 0.021* 0.025**
(0.016) (0.008) (0.008) (0.008)
Children < 7 years -0.007 -0.012* -0.012* -0.016**  0.001 0.001
(0.008) (0.005) (0.005) (0.005) (0.004) (0.004
Children < 7 years*Male -0.002 0.004 0.005 0.013
(0.012) (0.007) (0.007) (0.007)
After studies -0.032* -0.043**  -0.043***  -0.045***  -0.038***  -0.038***
(0.014) (0.009) (0.009) (0.009) (0.010) (0.010
After unemployment -0.020***  -0.025***  -0.026***  -@M29**  -0.021***  -0.021***
(0.006) (0.004) (0.004) (0.004) (0.004) (0.004
After entrepreneurship 0.004 -0.038* -0.037* -0.041 -0.056** -0.056**
(0.104) (0.018) (0.018) (0.018) (0.020) (0.020
After parental leave -0.039***  -0.039***  -0.039*** -0.036***  -0.035***  -0.035***
(0.007) (0.004) (0.004) (0.004) (0.004) (0.004
After homemaking -0.035 -0.027** -0.027** -0.025**  -0.033*** -0.033***
(0.018) (0.008) (0.008) (0.008) (0.009) (0.009
After other position -0.141**  -0.155**  -0.154**  -0.147**  -0.175**  -0.174***
(0.029) (0.017) (0.017) (0.017) (0.018) (0.018
Job change -0.028 -0.028***  -0.029***  -0.027**  Q27***  -0.026***
(0.025) (0.003) (0.003) (0.003) (0.003) (0.003
Metropolitan area -0.074 0.066*** 0.086*** 0.083***  0.055** 0.058**
(0.510) (0.0112) (0.0112) (0.0112) (0.020) (0.020
University area 0.026 0.003 0.012* 0.012 0.001 8.00
(0.055) (0.005) (0.006) (0.006) (0.007) (0.008
Municipality* Metro- -0.070***  -0.069*** -0.020
politan area
(0.010) (0.010) (0.014)
Municipality*University -0.023* -0.023* -0.006
area
(0.009) (0.009) (0.013)

Note. All specifications include dummies for yeargjustries and the fields of education. Specifrat5)
and (6) include the fixed effects for regions. Sfieations (2)-(4) were also estimated using thed ef-
fects for the regions instead of the random effbatghe results did not differ. Conclusions areduhon
the Specifications (4) and (6).
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Table 5b. Factors behind the wage differencesfor the post-graduates

Dependent variable ) (2) 3) 4) (5) (6)
In(monthly wage) GMM Multi-level ~ Multi-level  Multilevel Fixed Fixed
Post-graduates
Immigrant -0.098***  -0.109***  -0.106***  -0.101***
(0.014) (0.019) (0.019) (0.019)
Swedish speaking -0.004 0.004 0.004 0.002
(0.009) (0.011) (0.0112) (0.010)
Married -0.014* -0.021***  -0.020*** -0.009 0.013* 013*
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006
Cohabitant -0.019** -0.016* -0.015* -0.019** -0.008 -0.007
(0.007) (0.006) (0.006) (0.006) (0.005) (0.005
Married*Male 0.134***  (0.124*** 0.124*** 0.089***
(0.009) (0.009) (0.009) (0.009)
Cohabitant* Male 0.050***  0.034*** 0.033*** 0.036**
(0.010) (0.009) (0.009) (0.009)
Children < 7 years -0.037***  -0.045***  -0.045***  -@47*** -0.010** -0.011**
(0.005) (0.005) (0.005) (0.005) (0.004) (0.004
Children < 7 years*Male  0.046***  0.063*** 0.063***  0.070***
(0.007) (0.007) (0.007) (0.007)
After studies -0.083***  -0.073**  -0.074**  -0.075*  -0.056***  -0.056***
(0.009) (0.007) (0.007) (0.007) (0.007) (0.007
After unemployment -0.073***  -0.060***  -0.061***  -@D64***  -0.045***  -0.045***
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005
After entrepreneurship -0.219**  -0.188***  -0.188** -0.188***  -0.178*** -0.179***
(0.021) (0.018) (0.018) (0.018) (0.019) (0.019
After parental leave -0.076***  -0.076***  -0.076*** -0.074***  -0.072**  -0.072***
(0.005) (0.004) (0.004) (0.004) (0.004) (0.004
After homemaking -0.092***  -0.097**  -0.098***  -0.08***  -0.114**  -0.115***
(0.008) (0.007) (0.007) (0.007) (0.007) (0.007
After other position -0.152**  -0.168**  -0.172*** -0.167***  -0.180**  -0.181***
(0.022) (0.018) (0.018) (0.018) (0.019) (0.019
Job change -0.009**  -0.022***  -0.025***  -0.023**  (0.022***  -0.022***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003
Metropolitan area 0.037**  0.035*** -0.020* -0.016* 0.040* -0.015
(0.007) (0.007) (0.008) (0.008) (0.020) (0.010
University area -0.020**  -0.024*** 0.042%** 0.038*=* -0.023** 0.045***
(0.007) (0.005) (0.0112) (0.011) (0.007) (0.012
Municipality* Metro- -0.094***  -0.093*** -0.048***
politan area
(0.009) (0.009) (0.012)
Municipality*University 0.001 -0.001 -0.009
area
(0.009) (0.009) (0.0112)

Note. All specifications include dummies for yeargjustries and the fields of education. Specifrat5)
and (6) include the fixed effects for regions. Sfieations (2)-(4) were also estimated using thed ef-
fects for the regions instead of the random effbatghe results did not differ. Conclusions aredzhon
the Specifications (4) and (6).
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APPENDI X Descriptions of the variables

Variable

Description

In(monthly wage)

In(u)

In(emp)

Potential experience
Male

Municipality
Immigrant

Swedish speaking
Married

Cohabitant

Children < 7 years
After studies

After unemployment
After entrepreneurship
After parental leave
After homemaking
After other position
Job change

Metropolitan area

University area

In(yearly wage income in 2004 psiworking
months in a year)
In(number of unemployed graduates or post-
graduates/number of population aged 15-64 with {
certain level of education), monthly average ireary
by TE-Centre regions, separately for graduates ar
post-graduates
In(number of employed graduates or posthgages
searching for a new job/number of population age
15-64 with the certain level of education), mownthl
average in a year by TE-Centre regions, separate
for graduates and post-graduates
Potential work experienceséolmtion year — the
year of the graduation)
Male, dummy
Job is in the municipality sector, dom
Birth country not Finland, dummy
Mother tongue Swedish, dummy
Married, dummy
Cohabiting, dummy
Children under 7 years, dummy
Movement to a wage earner from finflet studies,
dummy
Movement to a wage earner fum@mployment,
dummy
Movement to a wage eamoen £ntrepreneurship,
dummy
Movement to a wage earnen fneaternity or pa-
rental leave
Movement to a wage earner fronmgsor under 3-
year-old children at home
Movement to a wage earnegraifbt a wage earner
for other reasons, dummy
Job-to-job movement (or a new contoa¢heé same
job) during the observation year, dummy
Job is located in the Helsinktnoyolitan area,
NUTS4-level, dummy
Job is located in a university aNidTS4-level,

he

nd

o

y

dummy

31



