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Abstract

Research background: Through the cultural progress and socio-econafeielopment in
Poland women have obtained the same rights as mémeilabour market. Nevertheless,
they continuously face discrimination and the diffty, resulting from their traditional role,
in finding or maintaining employment.

Purpose of the article: The main objective of this study was an analysifeafale unem-
ployment and its determinants in Poland in 2016énftbe spatial perspective. The following
research questions were also specified: Is femaenployment dependent on social factors
(do they play the key role)? Are the factors deteimg the level of female unemployment
spatially diversified? Is the GWR model an effeetiool in analysis of female unemploy-
ment?

Methods: The research applied GIS and spatial analysis mdsthluding Geographically
Weighted Regression, which enables the identificatif the variability of regression coef-
ficients in the geographical space. The analysis evaried out based on statistical data
presenting the share of unemployed women in th&imgrage population for 380 Polish
districts (NUTS 4, LAU 1) in 2016.

Findings & Value added: The research results showed that in the period -Z00I% the
female unemployment was getting lower, but it wig$ ligher than men. It was also spa-
tially diversified. Moreover, the determinants effale unemployment were diverse in the
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geographic space and did not have a significanaainpn the variable in all spatial units.
The existence of clusters of districts, charaateriey similar interactions and its strength,
was also confirmed. The results of this analys@ved that non-economic (social) factors
largely affected the level of female unemploymenPbland in 2016. Using GWR enabled
drawing detailed conclusions concerning the deteants of female unemployment in
Poland, it proved to be an effective tool for timalgsis of this phenomenon.

Introduction

Having a job is one of the most important goaldifen Employment en-
sures a position in the society, a good qualityifef a sense of accom-
plishment and security. Through the cultural pregrand socio-economic
development in Poland women obtained the samesrightmen in the la-
bour market. More and more women have higher ettutcaappropriate
qualifications (competences), and show a desirgfofessional develop-
ment. Nevertheless, they continuously face disocr@tmon and the difficul-
ty, resulting from their traditional role, in finaj or maintaining employ-
ment (Drela, 2014, p. 107)

The literature emphasizes the impact of not onnemic, but also so-
cial factors on the situation of women in the labmarket (Musiat-Karg,
2017, pp. 120-139). Women's access to employmembig difficult than
men, due to a perception held by potential empby#rwomen having
many family responsibilities, which cannot be regitad with full-time job.
Unfortunately, the lack of facilities on the labaunarket related for exam-
ple with flexible working hours or the possibiligf working partly from
home, results in some women putting the good ofahely over their own
ambitions and give up work (remain unemployed).

The main objective of this study is an analysisenfiale unemployment
and its determinants in Poland in 2016 from theiapperspective. The
study focuses mainly on social factors that codifdca female unemploy-
ment. The research applies GIS and spatial datgsimanethods, includ-
ing Geographically Weighted Regression, which esmlihe identification
of the variability of regression coefficients iretlyeographical space. The
analysis ware carried out based on statistical degdaenting the share of
unemployed women in the working age population3®0 Polish districts
(NUTS4, LAUL) in 2016. The applied analysis methatlewed to answer
the following research questions: Is female unegmpknt dependent on
social factors (do they play the key role)? Are fihetors determining the
level of female unemployment spatially diversifiddihe GWR model an
effective tool in analysis of female unemployment?
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This study consists of six parts. Section 2 proviliterature review on
female unemployment in Poland. It also presentsctiribution of this
study to the literature. Section 3 presents databsed in the study and
a preliminary statistical data analysis using Gh8 apatial statistics tools.
The fourth section describes the method applietthénanalysis of female
unemployment in Poland — Geographically WeightegrBssion. It also
contains a short review of research based on GWpaiiticular that related
to labour market analysis. Section 5 discusseartiagysis results. The final
section provides a summary and general conclusiad, points further
directions of research.

Literature review

The issue of women’s position on the labour markePoland has been
discussed thoroughly in the literature. There amnerous studies on the
general situation of women in the labour market Foland (e.g.
Siemieiska, 1996; ASM Centrum Baila Analiz Rynku, 2006; Auleytner,
2008; Haponiuk, 2013; Ludera-Ruszel, 2016; WitkoaysR016; Musial-
Karg, 2017; Bieszk-Stolorz, 2017), discriminatiogasst women (Ko-
towska, 1995; Kalinowska-Nawrotek, 2004; KotaczaRp9; Tracz-Dral,
2013,) and the gap between men and women includage inequalities
(Golinowska et al, 2004; Instytut Bada Strukturalnych, 2015; Oczki,
2016; Kopychska & Krynska, 2016).

The literature also presents very interesting swdin female unem-
ployment and its determinants in Poland. According Kwiatkowska
(2012), women are one of the groups facing the raesgére joblessness
problems on the labour market, next to young pe@gteto the age of 25),
people with low level of education and long-ternemployed. A relatively
low employment rate in the group of women, with theserved decline in
the unemployment rate in 2000-2010, is explainethbygrowing number
of economically inactive women. The share of worrethe total number
of economically inactive population exceeded 60%him analysed period.
This points to the necessity of professional atitiwaof women and com-
bating discrimination against them on the labourke& Research carried
out by Haponiuk (2013) has shown that unemploynedffects young
women (under 24) the most. An important reasontlfier exclusion of
young women from the labour market is startingmailfa(raising children),
which often cause long-term unemployment. The measby women in
near-retirement age are leaving the labour mask#tdt they need to take
care of grandchildren or look after older family miteers. The persistence
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of traditional family structures based on the ig&rerational solidarity
somehow limits the incorporation of the woman te kabour market. Ac-
cording to ASM (2006), a large group of women, digdly larger than
men, does not work due to the continuation of etimcaNearly 13% of
women remain unemployed because they get benkefitsate sufficient to
satisfy their needs. Nevertheless, Musial-Karg {@0doted that in most
cases, unemployment is not a conscious choice ofempbut the effect of
conditions prevailing on the labour market, limgtithe chances for female
employment. Unemployment among women can haveusesocial conse-
guences, because it is a factor which threatenfathidy's economic status
and stability, which may result in a sense of doeielusion. The overall
economic growth in the country certainly affecte improvement of the
situation of women in the labour market. It affettts greater emancipation
of women through an increase in the level of urkation or education, and
thus a greater interest of women in outdoor a@tisjtwhich in turn trans-
lates into a greater participation of women in lddaour market. However,
it is not enough. Bkas (2013) emphasizes that only a comprehensive ap-
proach to building programs combining family andfpssional life gives
an opportunity to change the poor situation of worme the labour market
to reduce female unemployment, to create a stadés bor the develop-
ment of modern society and to improve the demodcagituation.

This study contributes to the literature by focgson female unem-
ployment and its determinants in Poland from thatiap perspective. It
complements previous research by using GIS andatp#dta analysis
methods including GWR, that provides detailed spanalysis of the phe-
nomenon. Moreover, it fills the gap in the liter&uas there is no example
of the implementation of GWR in the female labouarket analysis in
Poland.

Data bank — preliminary analysis

The purpose of this study is an analysis of fernalemployment form the
spatial perspective at the NUTS 4 level (LAU 1) faftunately, it was not
possible to calculate unemployment rate for wonalere, to the lack of sta-
tistical information on the economic activity ofetipopulation at this level
of aggregation of statistical data. That is whye 8hare of unemployed
women in the working age population was analyzemvéter, it should be
noted that population of workirgge also includes those who have reached
working age (in Poland it is 18 years old) buttowre their education and
are not registered as unemployed. Thereforeyvtriable is underestimat-
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ed. The unemployment rate registered in Polandit62Avas 8.3%, while
the share of unemployment in the working age waddi%men and 6.4 for
women (Figure 1).

The share of female unemployment in the working pgeulation in
Poland has varied considerably since 2003. There haen periods when
the rate has fallen (2003-2008, 2014-2016) anceased (2009-2013).
The highest level of the variable was noticed i026— 14%, in 2016 it
was lower by 7.6 percentage points. Changes téethale unemployment
level were closely connected with the country’s remuic and political
situation. It was strongly affected by the economiowth (2004—-2008),
economic crisis (after 2008), and mass migration gconomic reasons
connected with Poland’s accession to the EuropeaionU(after 2004).
Throughout the analysed period, female unemploymerg much higher
than men (Figure 1). The biggest difference betwaen and women oc-
curred in 2006 — 3 percentage points, and the 1bime2009 — 0.9 per-
centage points. In 2016 it was 1.4 percentage fdinis worth noting that
since 2014 the gap has been getting bigger.

Figure 2 presents the share of unemployed womeheirworking age
population for Polish districts in selected yea2806, 2008, 2010, 2012,
2014 and 2016). In order to compare the level ofalde legends on the
maps differ only by the minimum and maximum values2006 the maxi-
mum value was 25.68%, whereas in 2016 it was 17.68%006 the dif-
ference between districts, characterised by thhdsigand the lowest un-
employment levels, was nearly 22 percentage poivitde in 2016 it was
about 15. On this basis, it can be stated thalethed of female unemploy-
ment in Poland has shown considerable spatial sifiGation throughout
the analysed period, nevertheless the situatiomwahen on the labour
market has improved in the last 10 years. The Isigivemen unemploy-
ment in each year occurred in the northern Polamdontrast, the lowest
values were observed in districts located nearelaities like Warsaw,
Poznan, Krakow, Wroclaw and the Tricities.

In order to characterize the spatial structureeafidle unemployment in
Poland, the global Moranisstatistic was applied. The values for this statis-
tic fall into the<-1,1> interval, where “-1” means that dissimilar valu#s
the analyzed variable in districts which are nexteach other, and “1”
means that similar values are clustered togethegewwgraphic space. It
examines the global tendency in spatial variationthe sample by con-
cerning hypothesesi,: observed values of the variable are randomly dis-
tributed, hence there is no spatial autocorrelabetween specific loca-
tions, H;: there is spatial autocorrelation. To evaluate digmificance of
that index, the so-called randomization tests adopmed (Le Gallo &
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Ertur, 2003, pp. 175-201). The obtained resultspresented above the
maps in Figure 2 (for the spatial weights matrixtia queen configuration,
the results are statistically significant). Thewes of Moran'sl statistics
range from 0.58 in 2006 (maximum value) to 0.5201.2 (minimum val-
ue). In 2016 it was 0.52. This means that the sbhtmemployed women
in the working age population in Poland was charded by a relatively
high and positive spatial autocorrelation. Thereenspatial relationships
among the districts that affected the female uneympént. Therefore, clus-
ters of districts occurred in the geographic spabaracterised by similar
female unemployment. In 2016, clusters of lowestdie unemployment
(the share of unemployed women in the working agmufation under 5%)
included the districts located mainly in wielkopgaks mazowieckieslaskie
and malopolskie voivodeships. The clusters of idistrwith the highest
female unemployment (the share of unemployed waméme working age
population over 15%) occurred in kujawsko-pomorskigarmisko-
mazurskie and mazowieckie voivodeships.

The statistical database used in this study, eXoephe share of unem-
ployed women in the working age population (UW)ntained eleven po-
tential economic and social determinants preseintddible 1. These fac-
tors were specified on the basis of female laboanket theories presented
in the literature (see: Section 2). Regrettably,allbvariables significant to
the analysis of female unemployment were availdlben Polish public
statistics for a NUTS 4 spatial cross-section. Degae collected for 380
districts (NUTS 4) of Poland in 2016.

All of the explanatory variables showed positivatsd autocorrelation
in 2016, which means that there are clusters dfictis in geographic space
characterised by similar levels of variables, bigh values tend to be geo-
graphic neighbours of high values. The highesteshlf Moran’d statistic
were received for the amount of family allowanaasmber of live birds,
number of economic entities and social assistanceirn, the lowest (but
still statistically significant) values were obtathfor investment outlays in
companies, districts’ budgetary incomes and jolersff Thus, there were
spatial relationships (of different intensities) arg districts that affected
the values of those variables (Table 2).
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Resear ch method

A regional and local unemployment is typically daerised by positive
spatial autocorrelation (Lewandowska-Gwarda, 201h. 133-145;
Khamis, 2012, pp. 17-27; Netrdova & Nosek, 2016, ff1—706; Kantar
& Aktas, 2016, pp. 1-9; Lewandowska-Gwarda, 2018, pp..4Hmrefore,
spatial statistics and econometrics methods andelmaate increasingly
used in analysis of this phenomenon. One of this that enables the iden-
tification of the variability of regression coefiénts in the geographical
space is Geographically Weighted Regression (GWRjs method was
introduced to the economic contextlasal linear regression in 1996 by
McMillen. Than it was extended by Fotheringham, i&xdion and Charlton
(1996, 1997, 2009) and renanBWR.

GWR generates a separate regression equation &br @aservation
(spatial unit — district), which can be expresssdi@lows (Brunsdoret
al., 1996, p. 284):

Vi = Bo(ui, vy) + X B (i, v)xix + &, (1)

where:

y; is the dependent variable,

LS is the coefficients,

Xk is the independent variables,
(u;,v;) are the co-ordinate location Iof
& is the error term.

It results in a set of local parameter estimatesefach relationship
which can be mapped to produce a parameter suafzross the study re-
gion. Along with producing localized parameter mesties, the GWR tech-
nique produces localized versions of all standa&grassion diagnostics
including goodness-of-fit measures (Brunsébal., 1996, p. 284).

GWR is a tool that is increasingly used in socio®enic research, es-
pecially in research related to healthcare, enwramtal protection, the real
estate market, poverty and migration. The methodlse used in labour
market research, including the analysis of unemplayt. Salvati (2015)
developed a local-scale analysis of Okun’s lawdoort-term changes in
district production and unemployment rate in 686olar market areas in
Italy (2004—2005) based on a GWR. The analysisltseesighlighted the
spatial patterns characterising Okun’s law at twall scale. The elasticity
of district income to unemployment rate showediapaariations that were
higher in dynamic rural districts around metrogoiitareas. The highest
model performance was found in areas in northemh southern Italy.
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However, the classical Okun negative relationslgfwien district product
and unemployment rate was mainly observed in nortltaly, while the
reverse pattern was identified primarily in southdtalian districts.
Lewandowska-Gwarda (2018) used GWR in the analykiecal unem-
ployment in Poland in 2015. Based on this reseatretas noticed that the
determinants of unemployment were diverse in tregggphical space, as
a result of political, economic and cultural difaces among individual
parts of the country. The results of this analysafirm the significant
impact of districts’ budgetary incomes on unemplepinrates in spatial
units located in the north-eastern and south-wegtarts of the country. In
turn, capital investments exerted the strongestiente on the fall in un-
employment in districts located in the warminskozorakie, podlaskie,
lubelskie and swietokrzyskie voivodeships. Expamditon social assis-
tance has an almost nationwide impact on the risthe unemployment
rate, which is very important conclusion for sogalicy in Poland.

Results and discussion

Several attempts were made to build the model iisgrfemale unem-
ployment in Poland in 2016, taking into accountyheous forms of func-
tions and the different sets of explanatory vagapbased on the analysis
of correlation between variables, collinearity iretmodel, Akaike Infor-
mation Criterion and coefficient of determinatigkpart from the lack of
statistical data, the biggest problem in the anslgtfemale unemployment
was the fact that some of the listed potential rdeiteants were highly cor-
related with each other, which is a common probierthe analysis of re-
gional or local unemployment (Elhorst, 2003, pp9+M8). The highest
correlation was observed between wages and othiables, as well as the
number of marriages and divorces. On the other hdwedlow correlation
coefficient among dependent, and some independangbles resulted in
lack of statistical significance in the model. Tiiggest surprise was the
lack of impact on the female unemployment varialdesh as: districts’
budgetary incomes (which is an economic developnmesdsure at the
local level), number of job offers and amount ahily allowances. Even-
tually, the model took the following form:
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UW; = Bo(uy, v;) ,Eiﬁ1(ui,vi) ,Iiﬁz(uirvi) . Diﬁa(uiﬂ’i) .

| LBF ) g pBsim) e (2)

where:

[ is the absolute term,

[is the structural parameters,

(u, v;) are the longitude and latitude of districts’ cerds,

E;isthe number of economic entities per 10.000 people,

l; is the capital investments in enterprises pertaapiPLN,

D, is the number of divorces per 1.000 people,

LB; is the number of live births per 10.000 people,

SA is the budgetary expenditure of municipalities &émgns with district rights on
social assistance per capita in PLN.

UW is the share of unemployed women in the working ggpulation,
& is the random element.

To compare the results obtained based on the GWiReInihe parame-
ters of the global model, that produce just ondfimient for each variable,
were also estimated. The global model took th@Wahg form:

UW; = By EP* - 177 - DP3 - LBP+ - 54V - i 3)

The parameters of the global model were estimasetyuOLS. The es-
timation of GWR model parameters used an estingat@n by the follow-
ing formula (Charlton & Fotheringham, 2009, p. 2):

B’ = [XTW(u;, v)X] ' X"W(u;, v)Y, (4)

where:

W(u;,v) is the square matrix of weights relative to thasipon of (i,v;) in the
study area,

X™W(u;,v)X is the geographically weighted variance-covariamoatrix (the
estimation requires its inverse to be obtained),

Y is the vector of the values of the dependent bégia

The W(u;,v;) matrix contains the geographical weights in gading
diagonal and 0 in its off-diagonal elements.

Although there are several options for the estiomatmethods of
bandwidth in GWR models, the bi-square type kerhgiction was
employed because it fitted the best to the modelortler to select the
optimum bandwidth, Corrected AIC was employed. Baaedwidth where
this statistic exhibit the smallest values is jutige be optimal. Table 3
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presents the measures of goodness of fit usednpa@ both models. All
measures indicate that the GWR model has a markusdter fit with the
empirical data. The value of AIC declined from Z13in global model to
157.36 in GWR. The value of adjusted Rproved as well, increasing
from 0.51 in OLS to 0.70 (average value of adjustedl ) in GWR. As
Yu (2006) noted, GWR will usually produce bettettifig models than
global OLS. It often provides a stronger result Having accounted for
spatial heterogeneity of the relationship betwebe tependent and
independent variables. Nevertheless, there isastijliite high unexplained
variation, which must be addressed in future stidie

Figure 3 presents detailed information on adjufeih GWR model —
for each localisation (district). The map showd tha model has a poor fit
with data for districts located in the central awith-eastern parts of the
country, particularly in the lodzkie§wigtokrzyskie, lubelskie and pod-
karpackie voivodeships. The model most accuratebcdbes the studied
phenomenon in the northern part of the countrythadistricts located in
the pomorskie, zachodniopomorskie, wielkopolskied akujawsko-
pomorskie voivodeships. The map clearly indicaltes the model properly
describes the studied phenomenon for a majorigpafial units.

Correlations between exogenous variables usedeinmtbdel are weak
(correlation coefficients do not exceed 0.45). Ehare, therefore, grounds
for arguing that there is no issue of collineatityboth models, neither
GWR nor global. In the global model, VIF (Varianicdélation Factors) do
not exceed 1.5 for all variables, therefore it banconcluded that there is
no issue of collinearity Nevertheless, collinearity is potentially moreaof
issue in GWR because its effects can be more prmealwith the smaller
spatial samples used in each local estimation,ifatie data are spatially
heterogeneous in terms of its correlation structsmame localities may
exhibit collinearity, while others may not (Wheegl2007, pp. 2464-2481).
Fortunately, the GWR tool in ArcMap solves this lgeom and simply do
not present the results when there is either globs&dcal multicollinearity
in the modél. Based on the results of the study, it can bedtdtat there is
no issue of collinearity in both models (global &4/R).

! The general rule of thumb is that VIF of 5 andabis not good for regression model
because it might render other significant variabEgundant (Akinwandet al, 2015, pp.
754-767).

2 In case of collinearity (global or local), the gram shows an error no 040038, that
stands for: “results cannot be computed becaussewére model design problems” and
indicates ways to deal with the problem.
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Table 4 shows the values of the regression coeffisiobtained on the
basis of the GWR and global models. In the globatieh one parameter
was obtained for each explanatory variable. INGW¢R model, the number
of parameters (for each variable) equalled the raundb districts, hence
Table 4 shows the minimum, maximum and median wlBased on the
obtained results, it can be seen that the parashetatues fluctuated
around the median of the GWR model coefficientthanglobal model. The
minimum and maximum values, however, indicate gdativersity of pa-
rameters in analysed districts. Therefore, the alotodel does not reflect
the complexity of the phenomenon being studied.

Figure 4 presents the values of the regressiorficesfts and the statis-
tical significance (Student’s t-statistics) for baamnalysed spatial unit (dis-
trict). The maps presenting significance figuresadly show that parame-
ters were not statistically significant for eacltdton. This is a further
proof of the diversity of the relationships amoihg wvariables within the
geographic space. The maps showing the parametdugs reveal that the
variables affected one another with varying intgnsi the different dis-
tricts. The phenomenon of clustering coefficientsimilar values in the
geographical space also occurred in that case.

The GWR model of female unemployment in Poland0d& contains
only two economic variables. A negative correlati@ween the number of
economic entities and female unemployment was wbden the northern
and western parts of Poland. The highest impactnetised in the groups
of districts located in the pomorskie, lubuskiendélgskie, kujawsko-
pomorskie and wielkopolskie voivodeships. New eanicoentities create
new jobs, therefore their impact on reducing theraployment is clear and
obvious. A negative correlation was also obsenetveen the investment
level and the analysed variable, mainly in the moift Poland. The highest
impact was noticed in the districts situated ndiyan the podlaskie but
also in the podkarpackie voivodeship. The situatiothe labour market to
a large extent depends on the level of investnaat$e by enterprises. The
number of new jobs depends on the volume and typevestments. New
development-oriented investments contribute toeased demand for la-
bour. On the other hand, current replacement imsts enable already
existing jobs to be maintained. It should be emizealsthat not all invest-
ments contribute to creating or maintaining jobs, they increase the
productivity of workforce (Bremondt al, 2005, p. 134). However, greater
workforce productivity enables enterprises to ofgenamore effectively,
hence, making them more competitive, which improxeployment in the
long run.
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The model shows that there was a strong impacb@akvariables on
female unemployment in Poland in 2016. A positigerelation was no-
ticed between the number of divorces and femalenpteyment, mostly in
the eastern part of the country. The highest impas noticed in the dis-
tricts located in the podlaskie voivodship. Thesmafor this can be the
fact that it is hard to reconcile responsibilit@snected with rising a child
and work for a single woman. In addition, womerenfteceive financial
support from former husbands. It should be emphdsihat this relation
occurred in less developed areas. Emancipationoofiem in this part of
Poland is weaker than in the west of the countrjn the biggest cities like
Poznan, Wroclaw or Krakow. A negative and very rggraorrelation oc-
curred between the number of live births and thalysed variable. The
coefficients are statistically significant for 288&tricts. The highest impact
was noticed in the groups of spatial units situdatedhe wielkopolskie,
lubuskie and zachodniopomorskie voivodeships. ®rild increases the
awareness of parents, who must provide care anchare likely to work
even below their qualifications. The second impart@ason for this de-
pendence is the fact that in Poland a common peaddi to hire pregnant
women, who after a short period of the employmemtog sick leave,
where salaries and benefits are paid by the stapesitive correlation was
also observed between the amount of social assestand female unem-
ployment. The highest values of coefficients weoticed in the districts
located in zachodniopomorskie, wafisiko-mazurskie, mazowieckie and
kujawsko-pomorskie voivodships. Unemployment adsgraiffects social
conditions and causes the loss of livelihood anaifications, as well as
increased crime and social pathology. Thus, thie tan intervene in the
labour market using instruments of the so-calledsp& labour market
policy, which are usually connected with financssistance. Excessive
protectionism does not solve the problems as it awmgribute to a further
fall of the society’s activity in the labour markethich results in increased
unemployment.

Conclusions

On the basis of analysis results, it was noticed $ince 2013, female un-
employment in Poland has been getting lower. In62@ie share of unem-
ployed women in the working age population was 6,88vertheless, it is
always higher than men. Since 2014, the gap betwesnand women has
been getting bigger. In 2016 it was 1,4 percenfagets. The level of fe-
male unemployment in Poland has shown considesgiziéal diversifica-
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tion. The highest values of variable occurred ia ttorthern Poland. In
contrast, the lowest were observed in districtatied near large cities like
Warsaw, Poznan, Krakow, Wroclaw and the Tricities.

The main objective of this study was an analysiseafale unemploy-
ment and its determinants in Poland in 2016, fromdpatial perspective.
Based on the analysis results, it was demonstthtgdhe determinants of
female unemployment were diverse in the geograpbgace, and did not
have a significant impact on the formation of asaty variable in all dis-
tricts. The existence of clusters of districts elaéerised by a similar inter-
actions and its strength has been confirmed.

The results of this analysis confirm that non-ecenito(social) factors
largely affected the level of female unemploymenPbland in 2016 (the
model in which most variables have a social charatscribed the studied
phenomenon on average in 70%). The number of inthsbhad an almost
nationwide impact on the female unemployment. Tigldst occurred in
the groups of spatial units located in the wielkski@, lubuskie and
zachodniopomorskie voivodships. In turn, expenditom social assistance
exerted the strongest influence on the analysadbtarin districts situated
in the zachodniopomorskie, watieko-mazurskie, mazowieckie and
kujawsko-pomorskie voivodships. Moreover, the numbk divorces af-
fected the female unemployment mostly in the eagiart of the country.

GWR proved to be an effective tool for the analysfidemale unem-
ployment. The GWR model had a considerably beitewith empirical
data than the global model. It enabled the drawindetailed conclusions
concerning the spatial diversification of femaleemployment determi-
nants in Poland. However, the model did not shofficgent goodness of
fit to data for all analysed spatial units (e.g. disstricts located in the cen-
tral and south-eastern parts of the country).

In 2016, a family-oriented and pro-demographic “Hars00 plus” pro-
gram was introduced in Poland. According to dathliphed by Central
Statistical Office in February 2018, female ecormmctivity is currently
the lowest in nineteen years. Therefore, an impbrséage of further re-
search will be an analysis of the impact of thema 500 plus” program
on female unemployment and indication parts of ¢bantry where this
impact is the strongest. Another direction for Hiert research will be an
attempt to take into account space-time data irelp@WR model, which
will describe not only female unemployment diffdials in geographic
space, but also over time.

195



Oeconomiaopernicana9(2), 183-204

References

Akinwande, M. O., Dikko, H. G., & Samson, A. (201%jariance inflation factor:
as a condition for the inclusion of suppressoralag(s) in regression analysis.
Open Journal of Statistic§(7). doi: 10.4236/0js.2015.57075.

ASM Centrum Bad&i Analiz Rynku Sp. z 0.0. (2006piagnosis of the situation
of women on the labor market in Poland. Women'$egmional activation sys-
tem: Working womarRetrieved fromwww.kobietapracujaca.on®6.03.2017).

Auleytner, J. (Ed.). (2008Multifaceted diagnosis of the situation of womethi@
labor market Warszawa: MPiPS.

Bieszk-Stolorz, B. (2017). The impact of genderrontes for registered unem-
ployment exit in PolandEquilibrium. Quarterly Journal of Economics and
Economic Policy12(4). doi: 10.24136/eq.v12i4.38.

Bremond, J., Couet, J. F., & Salort, M. M. (199ictionnaire De L'Essentiel En
EconomieLIRIS.

Brunsdon, C., Fotheringham, S., & Charlton, M. @P9eographically weighted
regression: a method for exploring spatial nonstetiity. Geographical Analy-
sis 28(4). doi: 10.1111/j.1538-4632.1996.tb00936.x.

Charlton, M., & Fotheringham, A. S. (2009). Geodriaplly weighted regression.
White paper. National Centre for Geocomputationid\al University of Ire-
land Maynooth Retrieved fromhttp://gwr.nuim.ie /downloads/GWR_White
Paper.pdf (15.03.2017).

Drela K. (2014). Discrimination against women ore tRolish labor market?
Ekonomiczne problem ustug, 114

Elhorst, J. P. (2003). The mystery of regional upkxyment differentials. Theoret-
ical and empirical explanationslournal of Economic Suryel7(5). doi:
10.1046/].1467-6419.2003.00211.x.

Fotheringham, A. S., Charlton, M., & Brunsdon, @9%7). Measuring spatial
variations in relationships with geographically ghgied regression. In M.
Fischer & A. Getis (Eds.)Recent developments in spatial analysisndon:
Springer Verlag.

Golinowska, S., Gwarska-Nowak, B., & Zarzycka, A. (2004). Work from
a gender perspective. In S. Golinowska (EEOr. the sake of work. Report on
social development Polan@/arszawa: CeDeWu.

Haponiuk, M. (2013). The situation of women on ldegor market in Poland. In M.
Kietkowska (Ed.).Labor market in the face of demographic chand¥arsza-
wa: Instytut Obywatelski.

Instytut Bada Strukturalnych. (2015Pay inequalities of women and men. Meas-
urement, trends, explanatiansRetrieved from http://ibs.org.pl/app/ up-
loads/2016 /05/ IBS_Nierownosc_Placowa _raport(p€f03.2017).

Kalinowska-Nawrotek, B. (2004). Forms of discrintioa against women on the
Polish labor markeRuch Prawniczy, Ekonomiczny i Socjologi¢czay

Kantar, Y. M., & Akta, S. G. (2016). Spatial correlation analysis of mp®y-
ment rates in TurkeyJournal of Eastern Europe Research in Business and
Economics1(9). doi: 10.5171/2016.136996.

196



Oeconomiaopernicana9(2), 183-204

Khamis, F. G. (2012). Measuring the spatial coti@aof unemployment in Irag-
2007.Modern Applied Sciencé(1). doi: 10.5539/mas.v6nlpl7.

Kotaczek, B. (2009). Discrimination against woman é@mployment.Polityka
Spotecznas(6).

Kopycinska, D., & Kryaska, E. (2016). Wage inequalities between men an-w
en in Poland — a justified differentiation or aceepwage discrimination of
women? Economics and Sociology(4). doi: 10.14254/2071789X.2016/9-
4/14.

Kotowska, I. E. (1995). Discrimination against wamia the labor market in Po-
land during the transition to a market econoi@gcial Politics: International
Studies in Gender, State & Societ{l)2 doi: 10.1093/sp/2.1.76.

Kwiatkowska, W. (2012). Unemployment in problem gpe on the labor market
in Poland. Acta Universitatis Lodziensis, Folia Oeconomiz&8

Le Gallo, J., & Ertur, C. (2003). Exploratory sphtilata analysis of the distribu-
tion of regional per capita GDP in Europe, 1980-5l9%apers in Regional
Science82(2). doi: 10.1111/j.1435-5597.2003.tb00010.x.

Lewandowska-Gwarda, K. (2012). Spatio-temporalysisalof unemployment rate
in Poland. Comparative Economic Research. Central and Easteunope
15(4). doi: 10.2478/v10103-012-0031-9.

Lewandowska-Gwarda K. (2018). Geographically wetdhtegression in analysis
of unemployment in Polandnternational Journal of Geo-Informatior,7(1).
doi: 10.3390/ijgi701001.

Ludera-Ruszel, A. (2016). The situation of womerhi@ labor market in Poland in
the light of existing labor law provisions concemithe working timePrze-
glgd Politologiczny, 4doi: 10.14746/pp.2016.21.4.11.

Musiat-Karg, M. (2017). Women on the labor markeanalysis of conditions.
Czasopismo Naukowe Instytutu Studiéw Kobiec3(&).

McMillen, D. (1996). One hundred fifty years of thmalues in Chicago: a nonpar-
ametric approachJournal of Urban Economi¢s40(1). doi: 10.1006/juec.
1996.0025.

Netrdova, P., & Nosek, V. (2016). Spatial patteoisunemployment in Central
Europe: emerging development axes beyond the Blaeaia.Journal of
Maps 12(4). doi: 10.1080/17445647.2015.1063467.

Oczki, J. (2016). Gender pay gap in PolaBkonomia M¢gdzynarodowa, 14doi:
10.18778/2082-4440.14.01.

Rekas, M. (2013). Mothers and their return to theotaimarket after childbirth in
research resultStudia Ekonomiczne Uniwersytet Ekonomiczny w Katumh,
161

Salvati, L. (2015). Space matters: reconstructowgllscale Okun’s law for Italy.
International Journal of Latest Trends in FinancadaEconomic Sciences
5(1).

Siemieiska, R. (1996). Gendered perceptions: women inatheur market in Po-
land.Women's History Review(4). doi: 10.1080/09612029600200 130.

Tracz-Dral, J. (2013)Discrimination in employment due to gend&varszawa:
Kancelaria Senatu.

197



Oeconomiaopernicana9(2), 183-204

Siemieiska, R. (1996). Gendered perceptions: women inatheur market in Po-
land.Women's History Review(4). doi: 10.1080/09612029600200 130.

Tracz-Dral, J. (2013)Discrimination in employment due to gend&varszawa:
Kancelaria Senatu.

Wheeler, D. (2007). Diagnostic tools and a remediathod for collinearity in
geographically weighted regressidnvironment and Planning,8910). doi:
10.1068/a38325.

Witkowska, D. (2016). Comparison of women’s sitaatin the labour market in
the former GDR and PolandComparative Economic Research,(29 doi:
10.1515/cer-2016-0017.

Yu, D-L. (2006). Spatially varying development manlsms in the Greater Bei-
jing area: a geographically weighted regressiorestigation.Annals of Re-
gional Science4((1). doi: 10.1007/s00168-005-0038-2.

198



Annex

Table 1.Potential determinants of female unemploymentataird

J;?:b?; Symbol Description of the variable

§ Bl districts’ budgetary incomes per capita in Polikttyz(PLN)

o E number of economic entities per 10.000 people

S | capital investments in enterprises per capita iN PL

o JO number of job offers per 10.000 people of econoltyigaoductive age
W average wages in PLN
C children aged 3-5 years per one place in a preedettucation center
D number of divorces per 1.000 people
FA amount of family allowances per 1.000 people

= LB number of live births per 10.000 people

S M number of marriages per 1.000 people

K A budgetary expenditures of municipalities and towwith district rights

on social assistance (division 852) per capitaliN P

Table 2. Values of Moran’d statistics for potential determinants of the shafre

unemployed women

* statistically significant

in the working age populationdh&

Variable Moran’s Statistic | =

Bl 0.14*
c 0.23*
D 0.29*
E 0.46*
I 0.11*
FA 0.53*
JO 0.18*
LB 0.51*
M 0.29*
A 0.38*
w 0.21*

Source: own elaboration in ArcMap.



Table 3. Diagnostic statistics for GWR and global models

GWR model Global model

Akaike Information Criterion 157.36 243.31
AdjustedR? 0.70 0.51
Residual Sum of Squares 17.29 39.70

Table 4.Regression coefficients in GWR and global models

. GWR model Global

Variable _— . .
Minimum  Median Maximum model

Constant -9.59 6.42 18.91 4.31*
Ei -1.66 -0.38 0.16 -0.49*
li -0.43 -0.10 0.31 -0.11*
Di -1.27 0.14 1.49 0.16*
LB -2.62 -1.26 0.24 -1.12*
SA -1.17 0.54 2.46 0.58*

* Statistically significant

Figure 1. The share of unemployment in the working age patmn by gender
(in%)
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Figure 2. The share of unemployed women in the working agpufation in

Polish districts
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Figure 3. Local adjusted Rin the GWR model

= 0,61 - 0,70
0,71 - 0.80
M more than 0.81

Source: own elaboration in ArcMap.

Figure 4. Values of coefficients and t-statistics in the G\WiRdel

Coefficients t-statistics

E; -the number of economic entities per 10.000 people

.“o*;%:‘?-;%?
e

-
BE S
& aﬂ*&%@%
DS ‘k&, ST
RS X
e
»:

Rk
,Qa?@f:@gm%
G Lo T
e LM
Ef N (A i

Source: own elaboration in ArcMap.



Figure 4. Continued
t-statistics
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Figure 4. Continued

Coefficients t-statistics

SA - the budgetary expenditure of municipalities sowns with district rights on social
assistance per capita in PLN

Source: own elaboration in ArcMap.





