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Abstract. This paper studies the spatial distribution of unemployment by
gender, in the counties of Romania, in 2008.The Lorenz curve and Gini index are used
to identify a pattern of spatial concentration of unemployment, differentiated by
gender. Evaluation of gender differencesin unemployment spatial concentration model
shows dignificant differences. There is a greater spatial concentration of
unemployment for female population. Based on results of grouping counties by cluster
analysis applied for unemployment rate, one could explain the gender differences in
spatial concentration correlated with spatial distribution of the workforce and the
characteristics of territorial development of counties in Romania.
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1. Introduction

In the European area, economic activity differsmifigantly among regions
and spatial differences in unemployment are evgheri Currently, there are regions
where there is full employment and regions withessive unemployment, and such
situations coexist even within the same countryrniaay, Italy and Spain are
examples of countries where some regions have uogmpnt rates below 5% while
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other regions have an unemployment level of ove¥.20hese regional disparities
have increased in recent years.

Both theoretical framework and empirical practibattfocus on economic
activity show inequality assessment. More specifiomen and minorities are more
likely to be underemployed or out of the labor &oraltogether compared to their
counterparts (Leppel [2009], Frederiksen [2008lprA& Stier, [1997]; Clogg &
Sullivan, [1983]; Lichter & Landry, [1991]). Thuthe distinctive employment patterns
of women, young and old individuals, and racial attinic minorities require a
different conceptual framework to fully account ftheir market position and
employment well-being.

Some major findings emerge the literature. Firsalgfthere is evidence that
inadequate employment is more common among womam tien (Leppel [2009],
Alon & Stier, [1997]; Clogg & Sullivan, [1983]; Lkter & Landry, [1991]). In
addition, women are also more likely to stay undereyed for longer periods of
time. (Lichter & Landry, [1991]). Second, underemyphent is a spatigghenomenon
in which underemployment rates are highest in netropolitan areas (Findeis,
[1993]; Lichter & Landry, [1991]; Tigges & Tootl¢1993]). Third, unemployment
rates depend on general economic conditions, ajthostudies find that non-
metropolitan areas are less sensitive to economyites than metropolitan areas
(Hamrick, [1997]; Jensen et al., [1999]).

Alon Signal [2004] scrutinizes whether and how exuit cycles shape and
forge gender inequality in employment hardship. basic results shows that men may
be more sensitive than women to economic cyclastheuresults clearly illustrate how
gendered pathways out of underemployment and atieguaployment reinforce and
reproduce the gender stratification in the laborkeia

Détang-Dessendre C. and Gaigné C. [2009] prowdeew empirical
investigation of the role of residential locationiinemployment duration, using spatial
distribution of employment opportunities. They asspatial job search framework that
shows the importance of dissociating the role a¥eat time from physical distance in
unemployment duration. Finally, they find that feorkers living in France large urban
centers, the relationship between location and pieyment duration is insignificant.

Jolliffe D. and Campos N. F. [2005] investigateslenrtemale differences in
the labour market before and during the transifimm central planning to market
economy in Hungary from 1986 to 1998. They findttl@e relative situation of
women improved: the female to male wage ratio €ivels) increased from 73% in
1986 to 80% in 1998.

The process of spatial concentration refers tavdgin which a phenomenon,
in our case unemployment, is distributed in sp@aéginger [2004], Goschin et al
[2008]).

Spatial concentration is a process that dependheimteraction between the
development of each region at a certain time aerdbtisiness profile of each county
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and also on the geographic location of the cour(liesas, [1988], Fujita, M. and
Thisse, J.F., [2004]), generating differences ieraployment by gender.

If, at county level, there is an economic structore businesses favoring
female population, or male population, then we #hoexpect that, in times of
economic crisis, unemployment is more marked faat tbategory of population
employed in the field of activity that is essenf@l one county.

Beneficial effect of spatial concentration on eanim development occurs
when targeting a factor with positive influence;, é&xample investments in productive
activity. For the studied phenomenon, unemploymearicentration reflects the result
of a disturbance in the economic activity. It magié with different intensity and
different effects on the economic development iatien to the structure of regional
economic activity. The concentration of activities certain counties and counties
specialization in certain activities led to natibneobility of labour, differentiated by
gender, according to the profile of activities @iing in the region.

In our study we want to verify two hypotheses: themployment rate is
distributed differently by gender in Romania, ahd second one: there is a different
concentration of unemployment in territorial prefil

Highlighting differences in spatial concentratiohumemployment by gender
may help to found decisions on development botdsich county and in Romania, and
to build up various development programs in retatmthe specific of an area.

2. Method

In the first part of the study, we present a desiee analysis of the spatial
distribution of unemployment by gender, in the d@s1of Romania, in 2008. Then,
we test the significance of differences in the upleyment rate by gender using
Student T test.

In the second part, we analyze the spatial coratimir of unemployment by
sex applying Lorenz curve and Gini index. A difftguin the analysis of spatial
concentration of unemployment is the unit meastithaphenomenon (Puech, [2003];
Brulhart, Traeger, [2003]). By expressing the phmeoon in absolute size, for
example unemployment in thousands, does not aseareomparability, given the
different dimension, under multiple aspects, of tiitorial units. Therefore, in the
paper, we use the ratio between the unemploymerina county and the total
unemployed in Romania weighted by the ratio betwienlabour force from one
county and the total labour force in Romania, brydge.

In the third part of the paper, we use this weighgroup counties by cluster
analysis. Depending on the composition of eacht@tlusve attempt to explain the
relation of the unemployment spatial concentrabgrgender to structural changes of
economic activity in territorial profile.
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3. Analysis of spatial distribution of unemploymentby gender, in the
counties of Romania

The analysis considers the unemployment rate, leddzlias the ratio between
the unemployment and the labour force, for whicé kistogram is built for each
gender (Fig. 1 and Fig. 2).
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It is noticed that unemployment density functionffeds by gender.
Distribution of counties by female unemployment eraindicates an average
unemployment rate and a dispersion that are loWwen tffor male population. The
average unemployment rate by county, for femaleulaion, is 5.02%, while the
unemployment rate is 7.16% for male population. $tamdard deviation is equal to
2.94% and to 3.88% for female population and majutation, respectively.

The difference between the average unemploymerd kgt gender is
statistically significant (Student test t = - 4.692ig. = 0000, 95% confidence)
(Appendix 1).

A more refined analysis of the distribution of cties on unemployment rate,
by gender or by total, can be achieved using theepéiles. Such distribution can help
us to identify the spatial concentration profile.

Obtaining such a distribution implies the followistgps:

(1) Grouping the counties by unemployment rate;

(2) Finding, based on the distribution obtainedvimnesly, the distribution of
ratios between unemployment for counties by grauuktotal unemployment;

(3) Calculating the descending cumulative ratiasuieemployment by groups
of counties.

Results are shown in Table 1.
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Table 1.Distribution of counties on unemployment rate, unemloyment
rates and descending cumuilad rates, by gender

Unemploy- Female population Male population
ment rate No. of Unemploy- Descen(_jing No. of Unemploy- Descen(_jing
(%) counties ment rate cumulative counties ment rate cumulative
(%): rates (%): (%): rates (%):
(0-1.5] 3 1.067 100.000 1 0.298 100.000
(1.5-3] 8 14.508 98.933 5 4.850 99.702
(3-4.5] 9 16.206 84.425 8 15.822 94.852
(4.5 - 6] 11 23.484 68.219 2 4.037 79.030
(6 —7.5] 3 9.364 44,735 6 10.349 74.993
(7.5-9] 4 11.063 35.371 8 18.234 64.644
(9 -10.5] 2 13.003 24.308 6 17.339 46.410
(10.5-12] 0 0.000 11.305 3 15.335 29.071
(12 - 13.5] 1 6.744 11.305 0 0.000 13.736
(13.5-15] 1 4.561 4.561 0 0.000 13.736
(15 -16.5] 0 0.000 0.000 2 8.399 13.736
(16.5 - 18] 0 0.000 0.000 0 0.000 5.337
(18 — 19.5] 0 0.000 0.000 1 5.337 5.337

Source; Authors calculations from data available on TEMPO-Online, Romanian
National Institute of Satistics (https:/statistici.insse.ro/shgp/

Based on data from Table 1, using the repartitisstridution curve of
unemployment ratios of groups of counties, we ifigrthe spatial concentration
profile of the unemployment. For that reason, wit bhe repartition distribution curve
of female and male unemployment ratio for groupgainties. On the abscissa, we
represented the unemployment rate and on the t¢edivex represented the cumulative
unemployment ratios (Fig. 3 and Fig. 4).

Comparing the two distribution curves and charésties of the distributions
(Fig. 3, Fig. 4 and Table 2), we notice that dmttion of unemployment ratio by
groups of counties on unemployment rate in RomamiaQ08, shows clear differences
between the two populations considered. It is nditedl the point of inflection of the
curves is different for the two populations, fematel male unemployment. Thus, it is
found that for female unemployment, 50% of the upleyed population is leaving in
counties where the ratio between unemployment graaup and counties and total
unemployment is up to 5.84%, while for male unempient, 50% of unemployed
population is located in counties where the ragtwleen unemployment in the county
and total unemployment is over 8.71%.
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Table 2. Characteristics of the distribution of unemploymentratio by groups of
counties on the unemployment rate in Romania, in Zi8

Female Male

population | population
Mean 6.49 8.85
Median 5.84 8.71
Std. Deviation 3.43 4.23
1*' Quartile 3.84 5.66
2" Quartile 5.84 8.71
37 Quartile 8.85 10.91

The ratio of female unemployment in counties wharemployment rate
exceeds the overall county median is equal to 68.1#hd the ratio of male
unemployment corresponding to median is 79.03%.0AI§5% of female
unemployment is in counties with unemployment rateap to 8.85%, while 75% of
male unemployment is in counties with unemploymeaties of up to 10.91%.
Therefore, female unemployment is more concentrateccounties with a low
unemployment rate, while male unemployment is cotreéed in counties where
unemployment rate is above average.
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4. The evaluation of the unemployment spatial conagration, by gender

The degree of unemployment spatial concentratiogording to the
distribution of the labour force can be assessewjube Lorenz curve and Gini index.
Lorenz concentration curve [Lorenz, MO, 1905] agghlto the study of spatial
concentration of unemployment is the graphical espntation in a system of two
rectangular axes, of the points of coordingpsy), wherep; is the cumulative ratio of
the labour force ang is the cumulative ratio of unemployment.
In the paper, the cumulative ratigsandp; were determined by the values of
the ratio (& ), where:
g
s is the unemployment ratio between the unemployrirettie county "i"* and
the total unemployment,
_ no. unemployment county i
no. total unemployment
a, is the ratio between labour force in the couiityhd the total labour force,
_ labour force county i

'~ total labour force

The values ofy si p; are presented in Appendix 2, and Lorenz curveshier
two categories of population, male and female,baift using SPSS (Jaba, E., Grama
A., [2004]) and are presented in figures Fig. 5 @&nd
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It is noticed that up to the Percentile 50 andratte Percentile 90, the two
concentration curves almost overlap. Between the Percentiles, the concentration
curve for female population is placed below the cemtration curve of the male
population. There is, therefore, a higher concéintiaof female unemployment than
for male ones.

The quantification of the degree of concentratisrachieved calculating the
Gini index. It is used as a standard measure fodystg the degree of spatial
concentration (Krugman, [1991]).

In the paper we used the Gini index as an expnessfocorrespondence
between the cumulative unemployment ratjp &nd the cumulative labour force ratio
(p), for the two categories of population, male asmhdle.

For the calculation of the Gini concentration indea applied the triangles

method (E. Jaba, [2002]), using the relatlonshlpf Z(p|q|+1 Pis1li ) -

After calculations, we obtained the Gini |ndex dguea0.34 for the female
population, and the Gini index equal to 0.31 fog thale population. These values
indicate a higher concentration of female unempleytthan of male unemployment.
It is noticed that the Gini concentration index egses the same results obtained by
Lorenz curve.

The results from the two processes, Lorenz cureeGini index, validate the
assumption that unemployment is distributed diffélgeby gender, and that there is a
different concentration of unemployment in terigbprofile.

We consider it necessary to test whether the degfeeoncentration of
unemployment by gender is uniform or differentiabydgroups of counties based on
the specific activity profile of each county.

5. Grouping of counties based on the unemploymenate

For grouping counties we used cluster analysisciidse as grouping variable

the ratio (8.) calculated above and shown in Appendix 2. THi® ishows the relation
3
between the number of unemployed population antbtt@ur force. Cluster analysis is
performed using SPSS 13.0.
The dendrograms resulted are presented in Appéndird Appendix 4.
For female population, counties are grouped inforsa cluster of counties

which recorded low levels of the ratio repoio (a small percentage of unemployed
g,

women in comparatively to labour force) andexond clusterof counties with high
levels of this ratio (high percentage of unemployemmen comparatively to labour
force).
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The first cluster consists of 2 sub-clusters-f), each in turn consisting of
two subgroups, and the second cluster is also csedpof two sub-clusters (H,),
differentiated by the level of female unemploymant the size of the female labour
force, namely:

- A4, sub-cluster formed, on the one hand, of the ¢esimif Bihor, Satu-Mare,
Baciu and Vrancea with the lowest number of unemploged a large volume of
labour force, and of counties of Bis&iNasaud, Cluj, Botgani, lai, Suceava, Gata
Arges, Giurgiu, Teleorman, Bucharest, Olt, Timivith a number of unemployed
higher than counties in the first subgroup, butwiite most important human resource,
having the largest amount of labour force;

- A,, sub-cluster formed, on the one hand, of the d¢esiraf Murg, Nean,
Braila, lalomita, Dolj, Cara-Severin and Vaslui with the highest number of
unemployed within the first cluster, but with anpiontant female human resource, and
of the counties of MaramuweSilaj, Alba, Harghita, Sibiu, Tulcea, lIfov, Mehedin
Valcea, Arad, who recorded a small number of uneygad and the lowest level of
female labour force for the first cluster;

- B1, sub-cluster composed of counties of@raand Glarasi, which recorded
the highest number of unemployed women and a lgel kgf female labour force;

- B, sub-cluster consisting of the counties of Covadhiazau, Constata,
Dambovia, Prahova, Gorj, Hunedoara, which recorded a laugeber of unemployed
compared to counties in the first cluster correlatith a relatively low level of labour
force.

For male population, the results show two clusters.

The first cluster consists of a homogeneous grofigaomnties (Giurgiu,
Bucharest, OIt, Timgi Dolj, Alba, Arge, Suceava, k, Botosani, Cluj, Bistria-
Nisiud, Vrancea, Bam, Satu-Mare, Bihor) recording a low level for male
unemployment and an important human resource.

The second cluster is different of the first clustg a higher unemployment
rate and heterogeneity shown by outlining 2 sulstehg (C1-C2):

- C1, sub-cluster composed of counties sBva Gorj, Vélcea that have a
relatively large number of unemployed and an imgursize of labour force;

- C2, sub-cluster formed firstly of the counties@dnstare, Prahova, Arad,
the first two counties recording the highest numdfarnemployed and the highest size
of male labour force in Romania, at the county lleaed of the counties Cirasi,
Covasna Buau, Timis, Hunedoara, Gafia Teleorman, Murg Neam, Briila, lalomita,
Carg-Severin, Maramuke Silaj, Harghita, Sibiu, Tulcea, llfov, Mehedinwith a
lower unemployment compared to the other countiethis sub-cluster, but with a
larger workforce.

An analysis related to the type of activity prewgjlin the counties within the
previously identified clusters explains the exiseerof differences in the counties
concentration by the unemployment rate due to mdiffees in the territorial economic
development. The main economic activity profile ame county or another has
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involved an employed population predominantly n@demale, respectively. During
the transition period, characterized by transfoiomast directly targeted towards
business activities, the impact on the employedifadipn in the county was imminent
and thus a differential in concentration of unempient in territorial profile occurred,
and a shift of the labour force from areas affettgdnemployment.

6. Conclusions

The main finding of our analysis is that there significant differences in the
spatial concentration of unemployment by gender.

Differences in unemployment in territorial profisge manifested directly in
times of crisis. Most of the unemployed represategory of population in the areas of
activity, prevailing at the territorial level, affeed by the crisis. If the county prevails
in activities where women or men respectively acenimhant, we expect that the
unemployment, for one gender or another, haveititeebt weight.

However, it should be noted that different levels regional economic
development has led, over time, to effects on depwmiomic dimension of the
counties. Considering this hypothesis, the degréesmatial concentration of
unemployment was assessed according to the labmg distribution by gender.

In Romania in 2008, regional economic developmenfiuénces the
distribution profile of unemployment, by gender, dgunties or by total. Analysis of
this distribution elation to the distribution ofettabour force by gender shows a higher
spatial concentration of female population. If welge the outcome of research in
terms of strategies for a harmonious developmenhwhan resources, then, an
excessive specialization, which, by tradition, eigsl only the male or female labour
force, can cause important imbalances for thosenuamiies.
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Appendix 1

Paired Samples Test

”

Paired Differences

95% Confidence
Interval of the
Std. Error Difference

hean Std. Deviation hean Lower Upper 1 df Sig. {2-tailed)

Pair Rata somajului populatiei

1 feminine (%) - Rata
somajului populatiei
rasculing (%)

-2.14286 296007 45675 -3.06528 -1.22043 -4 692 41

oo
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Appendix 2
Female population Male population
Coun
v = p o N P 4
Bihor 0.21 1.27 .19 0.46 1.43 .30
Bistrita-Nasaud 0.51 2.91 .53 0.79 3.93 .95
Clyj 0.68 5.48 1.07 0.26 6.94 1.84
Maramures 1.00 9.18 2.33 1.30 8.44 2.35
Satu Mare 0.15 12.38 3.74 0.55 11.26 3.51
Salaj 1.03 15.61 5.24 1.05 14.87 5.14
Alba 0.84 25.91 10.43 0.64 17.41 6.30
Brasov 2.71 27.64 11.31 2.33 20.00 7.71
Covasna 1.69 31.04 13.10 1.10 21.22 8.39
Harghita 0.97 33.86 14.75 1.40 24.40 10.18
Mures 1.23 35.21 15.57 1.36 33.83 15.49
Sibiu 1.11 36.60 16.50 1.46 37.66 17.87
Bacau 0.34 39.75 18.63 0.56 39.45 19.01
Botosani 0.59 41.98 20.23 0.54 42.45 20.96
lasi 0.74 46.26 23.39 0.71 46.29 23.67
Neamt 1.46 50.51 26.59 1.36 47.97 25.00
Suceava 0.53 52.37 28.14 0.65 50.42 27.28
Vaslui 1.26 54.06 29.60 1.38 52.73 29.56
Braila 1.40 55.35 30.76 1.25 53.99 30.89
Buzau 1.66 56.48 31.78 0.93 55.00 31.95
Constanta 2.13 57.93 33.19 1.75 56.96 34.09
Galati 0.72 59.96 35.23 1.24 58.12 35.36
Tulcea 1.10 61.46 36.78 1.20 59.55 37.01
Vrancea 0.21 62.28 37.65 0.21 61.24 38.99
Arges 0.75 63.12 38.57 0.45 62.34 40.32
Calarasi 2.95 65.18 40.85 1.39 65.19 43.84
Dambovita 1.63 69.46 46.05 0.98 67.14 46.28
Giurgiu 0.61 71.47 48.52 0.34 68.80 48.37
lalomita 1.26 73.47 51.04 1.25 70.63 50.73
Prahova 2.02 74.90 52.84 1.61 72.84 53.60
Teleorman 0.66 76.81 55.26 1.17 75.19 56.80
Bucuresti 0.50 78.71 57.93 0.56 77.58 60.05
lIfov 1.07 81.07 61.38 1.05 79.47 62.65
Dolj 1.21 83.11 64.63 0.62 81.38 65.31
Gorj 1.80 85.19 68.03 2.81 83.20 67.86
Mehedinti 0.90 87.34 71.62 1.15 85.32 70.95
Olt 0.44 88.35 73.31 0.41 89.03 76.91
Valcea 0.91 89.67 75.69 2.40 91.02 80.13
Arad 0.86 93.18 82.78 1.62 94.54 86.28
CarasSeverin 1.27 95.96 88.69 1.29 96.92 91.83
Hunedoara 1.59 98.46 95.44 1.09 98.10 94.67
Timis 0.47 100.00 100.00 0.30 100.00 100.00

Source: Calculated from data available on TEMPO-Online, Romanian National Institute of

Satistics (https://statistici.insse.ro/shgp/
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Appendix 3 — Dendogram for cluster analysis on fenia population
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Appendix 4 — Dendogram for cluster analysis on malpopulation
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