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Abstract

This article analyses gender-specific employmetatsrand the gender employment gap in Dutch
municipalities for 2002. The novelty of this anadyss that it takes into account the extent to
which gender-specific education, income and uneympént influence the male and female

employment rates and gender gap. The gender emplaygap narrows with female education,

but widens with higher female to male unemploymditis gap narrows in urban areas and
widens with the care-prone age composition of thmimpal population. Caretaking, be it for

young children or elderly relatives, appears tabamportant factor for female employment in

the Netherlands.
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1. Introduction

The Dutch population, like those in many Westerrropgan countries, is rapidly aging.
Increasing resource transfers to the elderly froemaller working population base will form a
serious challenge for the Dutch government (Ca2€92). To maintain current welfare levels,
participation needs to increase. The aim of thilaris therefore to gain more insight into the
factors that determine participation, particulatgployment, or net participation.

Figure 1 shows the development of the gender empoy gap over the past four decades
in the Netherlands. Throughout the 1970s untilvayf into the 1980s, the female employment
rate was more or less constant around 30%, whdenthle employment rate fell from almost
90% in 1970 to slightly below 70% in 1984. Durirtgst period the gender employment gap
declined from roughly 60 to 40 percentage pointssTvas however entirely caused by a falling
male employment rate. The female employment raaflyrstarted to take off from the second
half of the 1980s onwards from 30% in 1985 to aln@@$6 in 2009. Compared to this, the male
employment rate increased only gradually and is emoyclical in nature than female
employment. During this period the gender employmgap closed further to roughly 15
percentage points in 2009, this time due to theindemale employment.

Insert figure 1 around here

The increase in female participation during thet pdexcades can be attributed to a
combination of factors. On the supply side, womenehbecome better educated, fertility has
decreased, and it is more accepted nowadays thatewaombine paid work with raising
children (e.g. De Graaf and Vermeulen, 1997; OEZIN2). Changes on the demand side of the
labour market also contributed to the increaseeimdle participation. Between 1960 and 2009
the female employed labour force more than trifteth slightly less than 1 million to almost 3.3
million female workers. The shift from a manufaatgrto a services economy in that period and
the tremendous increase in part-time jobs contibtiv the possibility of combining paid work
with raising children, without leaving the labouarket. Henkens et al. (2002) argue that the
increase in female participation is almost comgyetieie to the growth in the number of women
working part-time. According to Statistics Nethads, in 2002 20% of the employed women
worked in small part-time jobs of less than 20 lscumweek, while 47% of the employed women
held part-time jobs between 20 and 35 hours a week.

Despite the increase in female employment, gaader employment gagtill persists.
Until now, thegender employment gdyas mainly been studied at the national levelctvitioes
not take into account that labour markets funcbona regional scale rather than on a national
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scale. The limited spatial range of spatial labhoarket behaviour is clearly illustrated by the fact
that people are only willing to accept a limitedlgl@aommuting time (see for example Van Ham,

2002; Turner and Niemeier, 1997). The literatuso ahows evidence of a gender commuting
gap: women commute over shorter distances and tihas men (Crane, 2007). According to

Elhorst (1996) the national labour market doesexatt. Rather, employers and employees or job
seekers are limited to a small set of overlappégiganal labour markets due to psychological and
geographical frictions (Elhorst, 1996, p.210). Rartnore it is well known that there are

substantial regional differences in labour marketfgpmance. Therefore, our aim is to obtain

more insight into the regional variation of gendpecific employment in the Netherlands and
more specifically regional variation of the gendamployment gap by adopting a spatial

econometrics approach that allows us to take alsm account interrelated labour markets of
neighbouring regions.

Special attention will be paid to the interactidretween male and female participation
and unemployment. It might be that men and womenpeate for the same jobs, but it might also
be that the labour market status (especially wiard to unemployment) of men exerts an
additional worker or discouragement effect on wornerwice versa. We will explicitly test for
this by including female unemployment rates anddisé&ibution of jobs with regard to female-
dominated sectors into the model that explainsetmployment rates of males and vice versa.
Insights into these cross-effects is especiallgvaht for active labour market policy aiming to
stimulate the re-entrance of unemployed workers grmployment and to stimulate a further
increase in the employment rate, especially for em@nd men at older ages which is an explicit
goal of the Dutch labour policy.

The article is organized as follows. In sectionr2 averview of variables determining
employment is presented on the basis of a litezateview. Section 3 provides a description of
the data and the adopted methodology. The empirgsllts of the regression analysis are
discussed in section 4 and 5 presents a summargogetlision.

2. Determinants of employment

This section presents a short overview of studiesabour force participation, especially those
on regional labour markets and female participat®ecause we are interested in the gender
employment gap we use gender-specific employmemgbparticipation rates instead of gross
participation rates, in which the unemployed as® ahcluded. The gender-specific employment
rate ERy,) is defined asER , =100CE,, /P,

s,

whereEgy, is the proportion of men or womeg={ m,{}), aged 15-64, with a job of at least 12
hours in regiom, andPy, is the male or femaleg€{m,f}) potential labour force (i.e. population



between 15-64) in region Regionr refers to place of residence because employmeatatat
measured according to place of residence.

According to Elhorst (1996) the regional participat rate can be interpreted as the
proportion of people who are willing to work at tb@rent wage, controlling for a broad range of
micro-oriented variables such as taxes and non-wamgene, cost of living and socio-economic
characteristics such as age, education and houkealtaktion. However, he also argues that
studies on regional labour market participationegalty are not confined to the microeconomic
level, but also focus on possible relationshipswbeh labour participation and regional
indicators, which determine the spatial opportusttycture. Similarly Van der Laan and Van der
Bout (1990) argue that regional variation in femgpkrticipation rates is influenced by the
heterogeneity of potential participants in the labmarket and by the regional (labour market)
context. Based on the results of the meta-analygi€lhorst (1996) we adopt an eclectic
approach and develop an empirical model includihg@mmonly used explanatory variables.
The model includes both socio-economic indicatdos, example, measures of population
composition based on the microeconomic model andablas that describe the regional
opportunity structure such as regional unemploymeés. The variables included in the
empirical model are described in the following s&td in more detail, including the theoretically
expected outcomes.

Socio-economic characteristics

Studies explaining labour force participation thgbua micro-economic approach usually start
with the human capital theory (Van Ham and BicB6I06). Assuming that people strive for

utility maximization, labour force participation rtdbe explained in terms of time and income
constraints. Based on the theory of consumer behgvieisure and work are weighed against
each other, resulting in the decision to parti@pat the labour market for a certain amount of
hours, given the wage that is offered (see amohegrstGroot and Pott-Buter, 1993; Corvers and
Golsteyn, 2003; Henkens et al., 2002). An increasegages tends to have a positive effect on
labour supply (Van der Veen and Evers, 1984). Reaplo are already employed will stay in the
workforce and people who are not active on the dabuarket are stimulated to participate,

which can be described as ‘encouraged worker éff@ctly for wages that far exceed average
wage levels will the labour supply curve will beckevards-bending. In view of the fact that the
units of analysis are regions, only average wagelsewill be considered, which implies that a
backward-bending supply curve is not very likelyglier wage levelsare therefore expected to

lead to higher employment rates.

Elaborating further on the human capital theorghbr education results in better access
to high productivity jobs and higher wages and eguoently in higher opportunity costs of
choosing not to work (see among others OECD, 2@#ens et al., 2000). Those who are
higher educated are also likely to search moreiefftly and successfully, and given the higher

opportunity costs of not working they are likely he more career oriented (see among others
4



Siegers and Zandanel, 1981). Furthermore, organimdividual arrangements for required
supporting services such as domestic help and czlrdd is easier for high income earners
(Elhorst and Zeilsta, 2007; Van der Laan and VanBiaut, 1990; Siegers and Zandanel, 1981).
In accordance with these findings, we expect thghdr educational attainmentas a positive
effect on employment.

Another aspect of labour supply that is often ideld in studies of labour force
participation is the age composition of the popatatThe age-specific employment pattern tends
to follow an inverted U curve (Elder and Johns®99; Fitzenberger et al., 2004). Young people
participate less because they are still engagdtieim studies and older people participate less
because they retire early, are more likely to bexdhor disabled, or are unable to find a new job
after having been laid off.

For women, their labour market participation isoaisfluenced by the presence of
children. According to Vlasblom and Schipper (2004itch women have a strong preference to
take care of their own children and the birth dirst child can induce women to withdraw from
the labour force. If women decide to withdraw frahe labour force permanently, the age-
specific employment pattern will take a uni-moda&se. If withdrawal from the labour force is
only temporary, during the child rearing years, &ige-specific employment pattern will show a
bi-modal or M-shaped curve with a clear dip in ggvation between the age of 30 and 35
(Plantenga, 1997; Fitzenberger et al., 2004). Ddipgnon the population composition of a
region, we expect age to have a negative effecermployment when larger shares of the
population are still engaged in education or aoselto retirement. And we expect higher female
employment rates when there is a larger propomiowomen in the age group just beyond the
typical reproduction period.

According to Moen and Yan (2000) caregiving is hotited to taking care of children
but also refers to taking care of other dependeldtives. In a rapidly aging society where
women provide the majority of care, the potentiaréase of, for instance, dependent parents can
have a negative effect on the employment rate oh&mo Although men are undertaking more
household chores and caregiving than in the pasthem continue to do a greater share (Turner
and Niemeier, 1997). These tasks influence fenweopportunities because they take up time
which consequently is no longer available for jtiest require long commuting hours (Pratt and
Hanson, 1991). To take into account the effect athliaking care of children and dependent
elderly persons, we include demographic pressure@ariable in our model. Since women
continue to do a greater share of caregiving, weeeixhigher demographic pressure to exert a
negative effect especially on female employment.

Regional opportunity structure

Several authors have argued that individual laloarket decisions are influenced by regional
characteristics (see for example Elhorst and Zajl2007; Van der Laan and Van der Bout,
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1990). In this section we will discuss the effefcthee opportunity structure of the regional labour
market on employment. Van Ham and Blichel (2006hdothat poor regional labour market
characteristics influence the probability of bemployed as well as the willingness to work.
The characteristics under discussion are unemploymeacancies, sector composition,
urbanization, accessibility to employment and thalability of childcare facilities.

High regional unemployment rates are an indicatibpoor access to local employment
opportunities (Van Ham and Buchel, 2006). Broersmd van Dijk (2002) clearly show that in
the Netherlands (like most European countries) dakamjustments due to changes in labour
demand mainly take place via changes in the emp@oymates and not via migration of workers
as is often the case in the U.S. In general aipesiffect of unemployment is interpreted as an
additional worker effect and a negative effectnitelipreted as a discouraged worker effect (see
among others Euwals et al., 2007; Elhorst, 19961 ¥er Veen and Evers, 1984). An additional
worker effect occurs when the household income sitopa level that is too low as a result of
long-term unemployment of the main wage earner (whosually male). In this situation, the
partner (usually female) accepts a job offer tontan the household income at an acceptable
level (Lundberg, 1985). A discouraged worker effsaefined as the decision to refrain from job
search as a result of poor opportunities on theuabmarket (Van Ham, 2002). High
unemployment rates increase the competition fos jabd hence the search costs for suitable
jobs. In this context job seekers might get disagaed and decide to stop their search effort.
Especially women were found to be sensitive todiseouraged worker effect (Van Ham, 2002).
In view of our aim to gain more insight into thess-effects of unemployment we include both
male and female unemployment in the empirical moté¢ expect that high rates of male
unemployment exert a positive effect on female eyplent as a result of the additional worker
effect. Furthermore, we expect high rates of fennmlemployment to have a negative effect on
female employment, that is they constitute a dissgement effect. Similarly, high rates of male
unemployment will negatively influence male emplemin a region.

Where the unemployment rate reflects the supplg eidthe labour market, the vacancy
rate gives an indication of the demand for laboua region. When there are mmacancieper
unemployed the likelihood of finding a job is high&/e expect that a higher vacancy rate leads
to higher regional employment shares for both mesh \wwomen. Employment opportunities are
also influenced by the sector composition of emplegt. Due to occupational segregation, these
opportunities differ for men and women. Bowen amkegan (1969, p.479) first introduced the
sector composition of employment “designed to memasstructural differences between
metropolitan areas in the relative abundance adehobs commonly held by females”. Regions
with a relative abundance of so-called female-filgrsectors such as healthcare and education
where more part-time jobs are available and workiogrs are flexible, are expected to show
higher female employment rates.



Another indicator of access to employment oppotiesiis urbanization. Highly
urbanized areas tend to have favourable labourigons simply because there are more jobs
available, which means better opportunities of @ghig a positive job match (Van der Laan and
van der Bout, 1990; De Meester et al., 2007). Meeedarge firm headquarters and government
offices, which customarily employ a large numbewoinen, are predominantly located in highly
urbanized areas (Siegers and Zandanel, 1981). @sthfeet al. (2007) also mention the positive
effect of supporting services in urban areas. Udadion can also be viewed as a substitute for
the degree of emancipation (Van der Veen and Ed®&84; Van der Laan and Van der Bout,
1990). De Meester et al. (2007) found some evidenhtlee emergence of a ‘combination model’
in highly urban areas in the Netherlands, wherbasdominant model is the ‘one-and-a-half
model’. In the ‘combination model’ highly-educate@dmen and equally or less educated partners
divide both paid and unpaid tasks more equally.il&ity, Siegers and Zandanel (1981) argue
that societal opposition against female employneptrobably lower in urban areas. Regardless
of gender, we expect higher levelsunbanizationto have a positive effect on employment rates.

A higher travel-to-work commute duration in a regis an indication of the relative
scarcity of suitable nearby jobs. A shorter commgitime then implies that more suitable jobs
are available at a short distance. Women commagteger distance and time than men (Turner
and Niemeier, 1997; Camstra, 1996; Pratt and Hark@®il). In 2003 Dutch men commute on
average just over 20 kilometres and for women thigbout 12 kilometres (Molnar, 2004).
According to Camstra (1996), women usually work devimours and earn less, which makes
commuting relatively time-consuming and expenskugthermore, since women do a large share
of the unpaid work, their time available for pai@oyment and travelling to and from work is
far less than for men (Hanson and Pratt, 1990). é¥aw Camstra (1996) and Crane (2007) also
found evidence that the gender gap in commutingpis/erging. We expect a negative relation
between a higher averagemmutingduration and employment and we expect this infteeto
be stronger for women because women are more isertsittonger commuting times.

As described in the introduction, during the 19@0d 1980s married women entered and
remained in the labour force throughout their wogkilives, combining work with raising
children. Still, women do most of the houseworkluding taking care of children. Therefore,
access to childcare facilities is expected to Hevemt for the employment opportunities of
women (Van Ham and Mulder, 2005). We expect thgtores with morechildcare facilities
available show higher female employment.



3. Data and methodology

Data

The aim of this article is to obtain more insightoi the regional variation in gender-specific
employment rates and the gender employment gagrgop is considered employed when he or
she works for at least 12 hours a week. Going Iy ¢hterion, it implies that part-time jobs
covering 12-35 hours a week are included, whileppeearho are looking for a job or temporarily
recovering from an injury or illness are excludebhe gender employment gap is defined as the
difference between the male and the female employmate. In order to obtain a better
understanding, we also estimated a model for the o the number of employed women vis-a-
vis employed men, which is used to operationaleegender employment gap.

We have analysed employment rates for the year 20@i2e spatial level of Local Area
Units’ or municipalities. We focus our analysis on 20G%ause data on the provision of
childcare in municipalities are available only tbat year. ldeally we would have liked to base
the analysis on all 496 municipalities in 2002 andr a range of subsequent years. However the
required data are not consistently available fbmalnicipalities and over a period of several
years, in part due to the large number of explagatariables included in the empirical model.
Especially data for education and childcare are awatilable for small, predominantly rural
municipalities. For 2002, the male employment ratavailable for 392 municipalities and data
on the explanatory variables for 295 municipaliti®@se female employment rate for 2002 is
available for 377 municipalities, and the explanatwariables for 298 municipaliti€s The
empirical model of the male employment rate is éfeme estimated for 295 municipalities and
for the female employment rate for 298 municipeditiwhich accounts for 80% of the Dutch
population. There is a slight bias in the modelwaims larger municipalities. Most of the
excluded municipalities are near the eastern amndhsem borders. This means that possible
disturbance posed by border regions with respedhéospatial dependence structure of the
remaining municipalities will be relatively smallve have also estimated the models without
childcare and education, thus allowing the inclasiof all municipalities for which the
employment rates are available. There were no fgigni changes in the results other than a
smaller adjusted RMoreover the spatial dependence structure didmange significantly.

! In this respect, we follow the Dutch definitiontb labour force comprising employed persons wifbb of at
least 12 hours a week and persons searching actored job. The common international definitionedmot include
restriction on the number of hours, but consid#ér®bs regardless of weekly hours. The main redsothe hours
restriction is the fact that persons who work astel2 hours a week regard employment as their azivity,
whereas persons with smaller jobs usually haveratiaén activities. Hence, this definition is closeithe concept
of labour market participation.

2 The basic components of the NUTS regions conéisbcal Administrative Units or LAU. LAU 1 is formreNUTS
level 4 and LAU 2, used to indicate municipalitissformer NUTS level 5.

® These different numbers are related to the fattttte Labour Force Survey, which lies at the hefitis analysis,
is a relatively small survey where information indely-populated areas will compromise the confidbty and
reliability of these results. We have chosen th&imam number of observation to be able to specifyenand
female employment rate models.
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Figure 2 shows the regional variation of female amale employment rates and the
gender employment gap at the municipality levels lbbvious that there is considerable spatial
variation in participation rates as well as diffgr@atterns for males and females respectively.
For men the employment rate ranges from 63% inmntbaicipality of Groningen up to 90% in
Boskoop, with the average lying at 78%. For wontenaverage is much lower at 52% and there
is substantial regional variation; ranging from 34@6Laren up to 70% in Ouder-Amstel.
Municipalities with relatively high rates of emplognt are more or less located in the centre of
the Netherlands, for both men and women. Howevigh land low rates between male and
female employment often do not occur in the samaiapalities; the correlation coefficient is
only 0.24? The difference in employment shares between mehveomen, i.e. the gender
employment gap, appears to be the smallest in npatittes around the larger cities. Heemstede
has the smallest difference in participation: feery 100 men, there are 88 women who work. In
Laren the figure is only 45 women. On averagelierNetherlands as a whole for every 100 men
that work, 67 of their female counterparts do thee.

Figure 2 should be inserted around here

The considerable variation in employment rates,ctwhbecomes visible at a lower
regional scale, strongly supports the relevancesmaller units of analysis, in this case
municipalities. However, employment in a particuraunicipality could also be affected by
neighbouring municipalities because of spilloved &me possibility of commuting. Therefore we
will consider spatial dependence among municigsliti

The occurrence of spatial dependence can be tbsteadlculating Moran’d (Anselin,
Syabri and Kho, 2004). The value of Morah'depends on a spatial weights matrix in which the
supposed spatial dependence is specified. Sincassa@me that particularly the labour market
situation of the adjacent municipalities exertssidarable influence we usegaeen’s contiguity
matrix for the analysis. A first-order queen contiguity represented by a row-standardized
weight matrix W, wherew; =1 if municipalites share a common border or vertd 0

elsewhere. We have considered alternatives to-didstr queen contiguity, including second-
order contiguity and inverse distance. The resaffitmined with first-order contiguity proved to

provide the best fit, which can be explained by fidet that short distance commuting is most
common in the Netherlands.

A spatial lag of the labour market can be calculated using wWesghts matrix, which
means a weighted average of the employment ratesemfhbouring municipalities. This

* The bivariate correlation matrix is available ugequest.

® According to Statistics Netherlands in 2002 memeerage commuted 20 kilometres to work and wongen 1
kilometres.
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weighted average ospatial lag is used to calculate Moran’s which is defined as
I :[Zizj W, 7, Qj/so]/[zi ziz/N] withz, = x —m,: deviations from mean, N is the number

of observations and, = Z i Z ; W; 1 the number of neighbour pairs (Anselin et al0420

Operationalization of the explanatory variables

The majority of the data are obtained from Stafsstiletherlands and are supplemented by data
on sectors derived from the LISA business redistexremployment and vacancy data provided
by the Centre for Work and Income (CWI), and datahe provision of childcare services from
Deloitte Consultancy.

For thewage levelwe use gender-specific average disposable incoamgly income
after tax deductions, for men and women aged 15otael who received an income during the
entire year. The advantage of using disposablemecabove the gross wage is that the latter does
not reflect the purchasing power correctly becaages and social security contributions differ
per household, income and industry.

Educationis measured as the gender-specific proportiohagd¢ who are lower educated
in the total population. Lower education refersoonpleted primary education and a lower level
of secondary education. Ideally we would have preteto include data for the proportion of
higher educated in a municipality but due to thalten number, data for the higher educated are
only available for a considerably limited number ratinicipalities because of confidentiality
regulations of Statistics Netherlands.

Agefor men is measured as the proportion of men diogsetirement, aged between 50
and 60. And age for women is measured as the pgropoof women beyond the typical
reproduction period, aged between 40 and 50. Te iato account the effect of providing care
for children and others, such as the elderly we atslude thedependency ratiawvhich is

measured as:No.of persons: 20+ No.of persone 65, . We have also distinguished between the
No.of person20-65yearsofage

so-called ‘green’ (of those below 20 years) an@yg(those above 64) pressure. However, a test
on the equality of the estimated coefficients othbeffects could not be accepted at any
reasonable significance level. That is why we cargiwith the overall demographic pressure.

To measure regional labour market conditidhg, regional unemployment ratBowen
and Finegan’s (1980hdustry mixand thevacancy-unemployment (VU) rat@e included in the
empirical model. Since male unemployment and femialeour market behaviour may
theoretically affect each other crosswise throudditaonal and discouraged worker effects,
gender-specific unemployment rates are includethénmodel. The percentage of unemployed

® For more information about the LISA data, see whsa.nl.
" Childcare data collected by Deloitte Consultansyehalf of the Ministry of Social Affairs.
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men or women is measured as the share of unempioybeé gender-specific labour force. The
employment data are measured by place of residence.

The industry mix indicator formulated by Bowen dfidegan (1980) measures the extent
to which the regional sector structure i.e. indasttomposition is favourable for women in terms
of the availability of jobs. The indicator predidtse expected share of female jobs in a region
based on the regional industry mix combined withnhtional ratio of males and females in each
secto® Following Elhorst (2008) we measure the predicaib of female employment to total
employment as:

6 Er,m+f En,f
HA O % S S
Mix =100 Z rmef Cpnmef
s=1 otal s

whereE refers to employmensto sectorf to femalesm to malesy to region anah to country.

The VU ratio has the drawback that not all vacaeiee reported and a lot of vacancies
are filled without any public announcement. Neveless, this drawback can be partly
circumvented by adding the rate wbanization measured as the average address density of a
region. As discussed earlier, urbanization candes sxs an indicator of job opportunities within a
municipality. Other regional variables includedie empirical model arehildcare facilitiesand
commuting The provision of childcares measured by the availability of day-care féedi for
children aged 0-12, i.e. the number of day-caréssdmd after-school-care facilities times®1.7
over the number of children aged 0-12 in a munlitypaCommuting duratioms measured as the
average commute-to-work duration, i.e. the avetmge people commute to and from work.

Table 1 provides an overview of the descriptivéistias of the variables included in the analysis.
An overview of the definitions of the variables atite data sources can be found in the
Appendix.

Table 1 should be inserted around here

Model specification and spatial dependence

Moran’s | is first calculated and it suggests spatial depeod only for the female, not male,
employment rate. In the specification analysis of empirical model we take this possible
spatial dependence into account by testing what kinspatial structure will best fit the ddfa.

8 In this study jobs are concentrated in 6 sectehich are all included in the industry mix: agrituk,
manufacturing, finance business and other servilisibutive services and hotels, healthcare araip
administration and education.

° One slot consists of 10 units (five days per wieles two segments; morning and afternoon) and isverage
occupied by 1.7 children. Based on oral informapoovided by Deloitte Consultancy.

2 The specification analysis is conducted with tiadistical package GeoDa (Anselin, 2003).
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We test whether our specification either can beesgnted by a spatial autoregressive (SAR) lag
structure, i.e.

pW)y=a+pX +& 1)
or by a spatial moving average (SMA) structurelandrror process, i.e.
y=a+pX+AW)e (2)

In these specificationy,is the dependent variable (gender-specific empéntmate) X refers to
the vector of explanatory variables, comprising foeio-economic and regional opportunity
variables defined earlier andrepresents the error process. In additigfvV)= 1-ngo,-W,j and
,1(W)=1-Zj/1,-V\/, in which W reflects the spatial lag, which is determined by spatial weight
matrix W defined earlier.

We note that the spatial lag structure of (1) @&jdafe related since the SAR structure in
(1) can be rewritten as an SMA model with an inérag. Conversely, the SMA specification in
(2) can be rewritten in an infinitely lagged SAResfication. The same holds for the
combination of both in a spatial autoregressive impaverage (SARMA) model, which is why
this latter specification will not be further expa. We test whether model specification (1) or
(2) best fits the data concerning the female empkt rate and the male employment rate,
respectively. Next, we will consider the implicatgofor the gender gap model.

4. Results

Given our numbers of observation, we set the nurabspatial lags in (1) and (2) equal to 1, i.e.
j=1. In testing for the spatial structure in the misdf the male and female employment rate in
table 2, the presence of a spatial error structutte a single lag cannot be rejected for the female
employment rate. For the male employment rate erother hand no significant spatial structure
could be identified. The gender employment gapindef as the ratio between the male and
female employment rates, follows the same spatiat®ire as for the female employment rate,
which is confirmed by the usual LM tests.

Hence, specification (2) is chosen to conductanalysis for female employment while
for male employment no specific spatial structuit e imposed on the model. The estimation
results of table 2 for female employment and thedge employment gap indeed show a positive
significant effect ofA. The definition of the gender employment gap ieplithat an obvious
adaptation would be to specify the gender gap mabsa in terms of the ratio of the gender-
specific variables, i.e. income, education and ysleyment. Testing whether this improves the
model revealed that only the ratios of female tolemeducation and unemployment rates
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improved the gender gap model as explanatory viesdbFemale and male income are included
separately.

The adjusted Rfrom the OLS regressions shows the lowest explai@e@nce for men
(0.38), a substantially higher share for women 9p.dnd the best fit for the ratio (0.53).
Therefore we can conclude that this model is adedioa explaining a large part of the variation
in employment by gender as well as the gender gmpat gap? Let us proceed with a
discussion of the results according to the diffeidraracteristics we have distinguished for the
explanatory variables.

Table 2 should be inserted around here

Socio-economic characteristics

We find that only femaldisposable incomkas a significant positive effect on the female
employment rate and the gender employment gap. Mliajgsable income has no significant
effect. Hence, municipalities with higher levelsfefmale disposable income show a narrower
gender employment gap. These results could inditetefor women the substitution effect is
larger than the income effect whereas for men irecamd substitution effects compensate each
other.

Municipalities with a relatively larger share ofder educatedvomen have lower female
employment. This is in accordance with the classieanan capital theories where higher
education has a positive influence on labour mapketicipation. Higher educated women are
more career-oriented and have better access ttabloer market than lower educated women.
For the gender employment gap we find that muniities with a high ratio of low educated
females to low educated males have a wider gemdplogment gap than vice versa. This is also
in line with human capital theory.

As expected, we found a positive significant relatbetween the proportion of women
aged40-50 and female employment and a negative sagmifirelation between the proportion of
men aged 50-60 and male employment. The effecthofl@er proportion of women aged 40-50
on the ratio of female to male employment is alsositvely significant. This means
municipalities with a larger share of women in &ge group 40-50, an age group just beyond the
typical reproduction period, have higher leveldeshale employment, also resulting in a smaller

1 Comparing the Schwarz selection criterion of a el@dth no ratio (SC=-818) with a model with alf¢e
variables taken as ratios (SC=-808) is not an ingmreent, while a model with only ratios of femalenale
education and unemployment (SC=-824) is.

2 According to Anselin and Bera (1998), th&iRknot suitable to measure the fit of the modebbise unlike the log
likelihood it does not take the spatial autocotietaof the residuals into account. Since the tesefithe OLS
estimations do not differ substantially from theuks of the spatial error estimations we can athaethe model
provides a good explanation of the variation irtipgration.
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gender employment gap. As discussed in sectidme2age-specific employment pattern of Dutch
women resembles an M-shaped curve. Our resultsosupie second rise in the employment
curve that takes place after the dip during chéliding ages. This follows from the fact that

taking care of children becomes less time-consurasithey grow older, which enables women
to return to the labour market. For men we find thanunicipalities with a larger share of men

in the age group 50-60 the male net participatsoliower. Men close to their retirement age more
often retire early, which negatively affects thelenemployment rate.

Related to age and family formation we found a ifiggmt negative relation between
demographic pressurand female employment. Municipalities with a largkare of children and
elderly, i.e. higher demographic pressure, showelofgmale employment rates. Demographic
pressure exerts no significant effect on male eymént and a negative significant effect on the
gender employment gap. A high share of childrenelaterly people widens the gender
employment gap. These results confirm earlier saidhowing that Dutch women prefer to take
care of their children themselves instead of makisg of formal childcare facilities (Vlasblom
and Schippers, 2004).

Regional opportunity structure

The relation between net participation andemploymentappears to be highly complex.
Encouragement, discouragement and competitionglaje and men and women are influenced
differently. Results indicate that high male uneoyptent has a significant negative effect on the
employment rate of men. The same holds for thecefié female unemployment rate on the
female employment rate. These negative relationsfiroo the theoretical notion of the
discouraged worker effect, i.e. refraining fromoé search due to perceived poor opportunities
on the labour market.

We also find that cross-effects are important: mgdle unemployment has a significant
positive effect on the female employment rate d@dame holds for the effect between female
unemployment and male employment rates. This aosfithe theoretical notion of the additional
worker effect: if more men are out of a job therittpartners, most likely women, will start
working and vice versa. Our results show that theSects can also be identified at the
aggregated level of municipalities. Concerning gleeader employment gap, we find a negative
effect of the ratio of female to male unemploymehience, a higher female to male
unemployment ratio discourages women to work, theveidening the gap and vice versa.

A positive significant relation was found betwegnbanizationand female employment
and the gender employment gap. Hence, the gendalogment gap is smaller in urban areas.
There is no significant relation between male emplent and urbanization.

A favourable industry mix for females appears toehao significant effect on either
female employment or the gender gap. It appeatsate a slightly negative effect only on the
male employment rate. So instead of females béingfifrom a favourable structure, it appears
that males are disadvantaged by such a structure.
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There were no significant effects of th& ratio, childcare andcommutingin either of
the models. A possible explanation for the laclanfeffect of childcare on female employment
rates might be the limited scale of childcare psmn in the Netherlands. Te Riele (2006) shows
that less than 20% of the households with childyennger than 12 years resort to formal
childcare. An alternative explanation might be tbeation of childcare facilities. Before the
Childcare Act of 2005, childcare facilities werebsidized by municipalities, while a preference
for non-profit organizations was commonly foundsmaller municipalities (Noailly et al., 2007).
Since the level of use is usually lower in theseltan municipalities, added stimulus to use
childcare facilities apparently has not yet resiite a significant increase in participation rates.
A final explanation is the fact that particularbmer educated women benefit from an increase in
these facilities. Higher educated women with yoehgddren will keep working or search for
work in any case. These high-income female workars afford to pay for childcare, thereby
mitigating the possible participation-enhancingeeff of childcare facilities for all female
workers. Since municipal data on female employnbgrievel of education are not available, we
are unable to test this assumption.

The possible lack of a commuting effect may beteeldo the fact that data on gender-
specific commuting duration are not available.

Spatial dependence

Last but not least we attempt to provide an expgianafor the spatial error term. This
parameter indicates that there is an unobservesttefff neighbouring municipalities on the
municipal gender employment gap. One way to idenhfs effect is to add a spatial lag to the
explanatory variables of the model and test whetey of the variables in neighbouring
municipalities exert influence on a particular maipality’s own gender employment gap. We
experimented with several specifications, but incase did we find a significant effect of
surrounding municipalities. Another way to identifys effect is to make use the fact that a SMA
model with one lagged error term can be rewrittea AR model with in theory infinite spatial
lags. Estimating a SAR(1) specification insteadwf SMA(1)-specification of table 1 also gives
no further interpretation of the spatial error @Ess.

5. Summary and conclusion

Since the early 1980s, the Netherlands has expedea sharp increase in female labour market
participation. This rise led to an additional botstnarrowing the gender employment gap.
However, this gap has not closed yet; the levelsetfas well as gross participation continue to
be lower for women. This is not just a Dutch pheeoon, and it also occurs in many other
European countries, such as the United Kingdom,nizegk and Germany. In the international
literature little attention has been given to tleader aspect of regional variation in participation
rates at the level of municipalities. Given theidgpaging population, the aim of this research
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was to provide more insight into the determiningtdas of regional differences in employment
between men, women and specifically the gender @mpgnt gap by performing an analysis of
gender-specific employment rates at the municipéitel for 2002.

From a visual inspection of maps depicting the @yiplent rates at the municipal level it
is clear that there is considerable spatial vamatnd that this pattern differs for men and
women. Variation in the gender employment gap mlediyet another pattern; regions with low
male employment do not necessarily have low fenestgloyment. To explain the gender-
specific regional variation in employment ratesoanbination of explanatory variables consisting
of socio-economic characteristics and the regiaortunity structure were included in a
spatial econometric model of the municipal gendapleyment gap. The results indicated that
the model is capable of explaining a significantt paf the variation in net labour market
participation. The results also indicated that clamprocesses of crosswise effects between men
and women occur.

Some of the results were as expected; we found alesngender employment gap in
urban areas and in line with human capital theonynicipalities with a high ratio of low
educated females to low educated males exhibitd@mgender employment gap. Other results
were however quite unexpected. The provision ofdchre facilities made no significant
contribution to closing the gender employment dapaccordance with theoretical expectations
we found strong cross-effects of gender-specifienyployment on the gender employment gap.
These could be interpreted as complex processesnoburagement, discouragement and
competition between men and women. A higher fentalenale unemployment ratio has a
negative effect on the gender employment gap imglg discouragement effect.

In order to fully understand these processes nesearch is needed using panel data or
longitudinal data which are not available at thisment. Longitudinal data would allow us to
adopt a life course perspective that provides msigto the different life stages a person goes
through and the related decisions with respectdrkwprovision of care, education or retirement.
A multi-level analysis that combines regional daith individual data can provide more insight
into the interaction between micro behaviour anatnmavariables at the regional level. It will
however be quite difficult to gather municipal d&ta a range of years that contains this amount
of detail.
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Appendix. Descriptives variables

Variables Measured Origin

Employment Men or women with a job for at least 12 hours dupatential gender- Statistics

rates specific labour force (three year averages) Netherlands (CBS)
Based on survey of
labour force (EBB)

Disposable Includes people over 15 with a year-round salatgratax deductions CBS

income (gender-specific)

Education Number of lower educated as a percerttbte potential labour force of CBS

Age composition

Demographic
pressure
% unemployed

that municipality (gender-specific)
The proportion of women aged 4Qq&ter childbearing years) out of theCBS
total female population.
The proportion of men aged 50-60 (close to retirgneut of the total
male population
The share ofdependentchildren and elders over the share amfive CBS
population (20-65)
Unemployed jobseekers as a percertfigke labour force (gender-CWI: Unemployed
specific) Jobseekers / CBS:
labour force

Vacancies  per The number of vacancies in 2002 per unemployed r€entor Work

unemployment
ratio
Industry Mix

Urbanisation
Child care
facilities

Duration
commute-to-
work

and Income (CWI)

Er m+f En f LISA
' =100* Z rm+f Enm+f business  registry
=1 Bota based on

where E = employment, s = sector, f = females, meates, r = region and adaptations from
n = country. In this study jobs are captured ine6tsrs, which are all 45t3 of the Dutch
included in the industry mix; agriculture, manutatg, finance poard of trade
business and other services, distributive servaes hotels, healthcare
and public administration and education

Average adress density CBS
Number of day care slots and after school caresst@t7 (average Deloitte consultancy
number of children per slot of 10 day segments) tive number of 0-12 3
year old children in that municipality
Commute duration per person per day CBS

3 This data was collected for the Dutch ministrsotial affairs and employment
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TABLES AND FIGURES

Table 1. Descriptive statistics

Mean  Standard deviation Min-Max

Dependent variables

Employed women (%) 52,1 5,78 37,6 - 68,0
Employed men (%) 77,6 4,48 63,0 - 90,0
Gender employment gap

(employed women / 100 men) 67,3 7,49 46,7 - 87,9

Explanatory variables

Urbanisation (address density) 1091,9 753,84 1688
Vacancies per unemployment ratio 2,37 1,29 0,3t 10
Industry mix 35,85 4,53 25,4 -50,9
Unemployed men (%) 5,69 2,89 1,5-16,8
Unemployed women (%) 7,66 3,64 2,3-22,3
Disposable income men 2277 2,21 18,5 - 38,3
Disposable income women 13,69 1,18 11,7 - 18,2
Lower educated men 24,5 5,6 11,6 - 44,9
Lower educated women 27,1 59 12,1-50,4
Proportion women aged 40-50 1543 1,17 12,4 - 20,6
Proportion men aged 50-60 1455 1,32 9,9-17,6
Demographic pressure 63,88 5,79 455 -84,8
Childcare facilities 0,24 0,13 0,01-0,84
Commute-to-work duration (day) 11,64 2,38 7,3 4121,
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Table 2. Estimation results for models of femald arale employment rates and the gender employnagningDutch municipalities in 2002

Female employment rate Male employment ratle Gender employment gap (=ratio female vs. male eympént rate)

Tests on spatial dependence Tests on spatial dependence
LM test on Spatial AR (SAR 0.001 2.155 LM testSpatial AR (SAR 3.295
LM test on Spatial MA (SMA) 4.655 0.165 LM test on Spatial MA (SMA 4.412
Model specification Model specification
coefficient z-value| coefficient t-value coefficient z-value
Constant 46.57 6.5183 101.4 19.46 Constant 0.678 8731.
Female income 0.694 1.840 Female income 0.020 3.166
Male income 0.042 0.280 Male income 0.006 0.197
Female aged 40-5D 0.986 3.965 Female aged 40-50 0.008 2.404
Male aged 50-6( -0.551 -2.875 Male aged 50-6( -0.001 -0.382
Demographic pressure -0.206 -3.905 -0.080 -1.657 Demographic pressure  -0.003 -3.853
VU ratio 0.153 0.744 -0.111 -0.652 VU ratio 0.001 0.325
Industry mix 0.032 0.454 -0.156 -2.712 Industry mix 0.001 0.727
Urbanisation 0.002 3.879 -0.001 -1.015 Urbanisation 1.4E-05 2.024
Childcare facilities -0.116 -0.059 -2.331 -1.259 Childcare facilities -0.010 -0.383
Commute duration 0.076 0.590 0.099 0.889 Commute duration 0.001 0.418
Female lower educated -0.241 -4.928 Ratio of female vs. male
Male lower educated -0.083 -2.219 lower educated -0.087 -5.163
Female unemployed rate -1.431 -7.166 0.488 2.948 Ratio of female vs. male
Male unemployed rate 1.216 4.493 -1.352 -6.106 myheyment -0.115 -9.409
A 0.603 12.73 Iy 0.581 11.92
Log likelihood -837.7 -785.1 Log likelihood 448.8
Observationg 298 295 Observationg 283

7 p<0.01," p<0.05, p<0.10
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Figure 1. Gender employment gap (male and femaj#gayment rate)in The Netherlands 1970-

2009
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Figure 2. Employment rates for Dutch municipalit2&92
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