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This article addresses the issue of econometricoappes and necessary data
support systems for monitoring of youth labor maikePoland. Based on the panel
data of 16 voivodeships for the 26&®2010 period, it is established that higher edu-
cation is the factor behind a decrease in the yan#mployment rate, regardless of
the type of the institutior- public or private. While there is a standard iseerela-
tionship between the output growth and youth unegipknt, it is likely that higher
investment rate has an opposite effect. Our arsmhighlights importance of several
key policy issues to addressing current high yautemployment rate in Poland,
as educational mismatch or job search problemthisnregard, necessary data pro-
cessing framework is outlined.
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1. Introduction

Following the 20082009 world economic crisis, there is a resurgehm t
unemployment of young people (aged-P3) in Poland, similar to other European
countries. The recession has exacerbated longistadi$parities between Europe-
an countries in this respect [3]. While youth un@@yment in Germany has been
falling since the mid 2000s, remained low and stathroughout the economic
crisis in Netherlands and Switzerland, it has riggrabove 45 percent in Spain and
Greece. As remarked by Dietrich [4], “the dangea dbst generation’ is no longer



merely the writing on the wall, but is becomingeaifying reality”. The impacts of

economic crisis on youth unemployment are of camegrleast for two key rea-
sons: 1) missing opportunities which could contigbto output losses and social
unrest, 2) high vulnerability of young people ta teffects of crisis due to low
income, sectoral preferences, weak political infleee low priority for investment

in young people by employers [7, p. vi]. Beyond thegative effects on future
wages and employability, youth unemployment ofterate permanent scars
through the harmful effects on a number of othdcames, including happiness,
job satisfaction and health [10].

Significant cross-country differences in youth upésyment used to be
explained by a number of reasons including the a&fitut system, labour market
institutions and the strength of the national econg3]. It is well recognized that
there are many reasons for youth unemployment: agaonomic situation, train-
ing systems, labour market and employment poligtatification and distribution
of opportunities in society [4], lack of income papt schemes and fiscal incen-
tives, as well as low entrance wages, bad quadibg,j diffusion of non standard
labour contracts, the mismatch between the knowlemltguired through formal
education and the skills required by the labourkeig)i2]. For Poland, it is claimed
that crisis-driven issues (especially the furthecliashe in labour demand and con-
strained spending on labour market policy) are doatbwith structural problems
(low labour demand, problems with the educationesysand labour market transi-
tions, as well as skills mismatches) [9]. As eadyof the end of 1979s, it had been
noticed that of all of the factors involved in theoblem of youth unemployment,
the effects of the minimum wage were most extehsidebated [11, p. 3].

Our aim is to analyse the factors behind youth ypleyment rate in Poland
and outline conceptual features of youth labor mtankonitoring. The structure of
the paper is the following. Section 2 illustrateseyal important analytical issues
in regard to the problem of youth unemployment.ti8ac3 presents data and sta-
tistical model. Empirical results are reported ecttn 4. Discussion of the data
processing system for graduate career path suagyan integral part of youth
labor market monitoring is subject of Section 5. Usaially, a final section con-
cludes the paper.

2. Analytical framework

Although youth unemployment is more sensitive teibess cycle conditions
than adult unemployment, business cycles are rificisat to explain country
differences in the level of youth unemployment [Among countries with low
youth unemployment, such features as a strong dparenticeship system
(Germany), active market policies (Denmark), fldiip of the labour market
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(Netherlands), ‘work for the dole’ programme (Aadit) play a role [3]. In order
to tackle the problem of high youth unemploymenthe U.K., several proposals
are made: policy measures to maximise engagemefdrgé corporates in the
apprenticeship system, stronger employer engageimém design and delivery of
apprenticeship frameworks and training, review ¢herent balance between aca-
demic content and on the job training for all apgiceship frameworks, imple-
mentation of early activation policies to avoid tbearring effects of long term
unemployment, better opportunities for private seon the job training for young
unemployed people, more local control and betteordination between agencies,
authorities and government departments, a guamdupee-time job for six months
for all unemployed young people combined with isfea support from providers,
better integration between school and the laboukebdy allowing young people
to experience a variety of employment opportunities

Assuming wage flexibility across two sectersa covered sector, in which
workers receive the minimum wage, and an uncoveeetbr, in which wages are
set by the supply and demand, effects of the minintage are shown in Figure 1
[11, pp. 3-16]. The supply schedule S shows the number of @erwho are will-
ing to work at any given wage, while the demandeddie D characterized the
number of workers who are demanded by employeenatwage. At the initial
equilibrium (p. A), the labor market clears at thage level oM\,. Following an
increase in the minimum wag®\, — W,), there is a decrease in the number of

workers in the covered sector fray to N; in the short run. Assuming greater
labor market flexibility in the long run, employmefurther decreases froiy, to

N, over time, as firms replace some unskilled labprhigher skilled labor and
capital (p. B). Supply effects can work in two directions. Thgher wage in the
covered sector could either attract some workess) fthe uncovered to covered
sector or exert pressure on workers to leave tliered sector and enter the uncov-
ered sector. Another option is leaving the laborkaaand staying voluntarily
unemployed. Avoidance strategies include prolongihgr returning to education
as well as interregional mobility [4].

Initially, potential labor supply at the higher veatgvel isN; (p. C). As the
most likely effect of higher wages is a fall in tatsupply (a leftward shift of the
supply curve tdS), it contributes to a decrease in the unemploymatg in the
covered sector, but the employment stays belovethdibrium level atN; (short
run) orN; (long run). As some workers could enter the unoedaector, it is likely

to increase labour suppl@& - SJ) In the consequence of expansionary labour
supply shift, there is an increase of employmenh@&uncovered sector combined
with a downward wage pressu(wo - Wf) Assuming domination of the covered
sector developments, total employment is likelgdéorease.
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Figure 1. Labor market effects of wage pressure
Source: [11, pp.-316]

Though higher wages create job opportunities iruth@vered sector, univer-
sity graduates could feel it uncomfortable to at¢aps at significantly lower wage
level than on average in the economy. On the dblaed, university graduates
should suffer from worsening of the demand condgi@mn the covered sector.
Combination of both factors implies the inverseatienship between the wage
level and youth unemployment, with an increasé@éytouth unemployment rate to
follow. Such a result is empirically supported. dgia pooled cross-section time-
series data set comprising 17 OECD countries ®ipiriod 19752000, Neumark
and Wascher [8, pp. 22248] established that minimum wages cause employmen
losses among youths, though the employment efééatinimum wages vary con-
siderably across countries. Addressing this is$ineeno and Rodriguez-Palenzuela
[5] develop a model which suggests that obtaininglar unemployment rates for
prime age and young workers requires a certainegegfrwage flexibility.

Choudhryet al. [2] estimate the relationship between financiases and
youth unemployment rate on a large panel of ab@utduntries for the period
19806-2005. It is obtained that financial crises leadirtorease in youth unem-
ployment rate, along with such factors as slow Gpd&wvth and disinflation. Scar-
pettaet al. [10] argue that young workers should be given supm order not to
lose contact with the labour market, including imeosupport to sustain job search,
reduction of the gap between temporary and perntaswniracts and diversifica-
tion of educational choices, with a focus on thguégition of qualifications that are
valued by employers. Bivane al. [1] recommend that schools and businesses
work more closely together in shaping approachesfdecrease in youth unem-
ployment.Among other solutions as universal youth credgxgransion of appren-
ticeships program, a highly targeted wage subsidydung workers is proposed.

326



3. Data and statistical mode

Our baseline regression model accounts for thergem@employment rate
and human capital accumulation:

UN24, = S, + BUN, + BAY, + Bl + 5,109 S, + &, (1)

whereUN24, is the unemployment rate of young people 624 age (in percent),
UN; is the general unemployment rate (in perceh), is the output growth rate
(in percent)];; is the investment rate (in percent of GD&)js the number of stu-
dents per 1000 of populatios; are idiosyncratic errors, which are not correlated
with independent variables.

The youth unemployment rate is supposed to be digperon the general
unemployment rate > 0), and inversely related to the GDP growth rge<(0).
Investment effects are rather ambiguoGs<¢ 0), as there could be a substitution
away from a less-experienced young labor forceabthe same time it is not ruled
out that investment-induced higher demand for labontributes to a higher
employment and thus to a decrease in the unempiayrate. Assuming accumula-
tion of human capital during university studiesproer of students (or graduates)
should be a factor behind lower youth unemployméso, it is possible that
higher education serves as a sort of buffer inciee of labor market tightening,
which brings about the same inverse relationshtpvden the number of students
and the unemployment rate.

Referring to the theoretical analysis above (Fjgah alternative specification
accounts for the wage effects:

UN24it =V +y1UNit +y2AYit +y3A|0gvvit Y, IOgSut T &, (2)

whereW, is the nominal wage (in zlotys).

In both specifications, educational effects araligw not only by the impact
of the number of students and university gradudtesacross the number of stu-
dents at public and non-public higher educatiofiturttons as well.

Using Poland’'s data on the general and youth uneynmnt rates (Fig. 2),
N andN24 respectively, it is not difficult to illustrate notion by Polakowski
[9, p. 2] that the increase in the level of youttemployment in Poland since 2008
has not been dramatic due to comparatively higklle¥ youth unemployment in
previous years. Similar to other countries, thetgatnemployment rate is on aver-
age much higher than the general unemploymentTats.regularity does not hold
only for Warminsko-Mazurskie, Zachodniopomorskied drubuskie voivodships.
The youth unemployment is on average above 20 pertteough on a downward
trend that has been reversed since the 22089 world financial crisis. Post-crisis
developments are similar for the general unemplayrege.
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4. Empirical results

Our panel data estimates for the youth unemploymetet are presented in
Table 1. All regression models have a coefficidrdeterminatiorR? ranging from
0,68 to 0,71, which is high enough by the standafda typical first differences
specification. Regardless of the estimator usefixed effects (FE) or random
effects (RE), the unemployment rate among youngleeaged 1524 is closely
related to the general unemployment rate. Actualiyincrease of/N; by a per-

centage point is transformed into 0,46 to 0,65 gr@rof the higher youth
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Figure 2. Poland:

general and youth unemployment ratesgingmt), 20082010

Source:
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unemployment rate. As expected, higher output dromate contributes to a de-
crease in the youth unemployment rate. Higher imvest rate is unambiguously
associated with the unemployment among Poland’thydthnis kind of relationship
could be explained by a shift towards higher préiglitg and stronger demand for
skilled labour. As young workers used to be legseernced (even despite a high
level formal education), higher investments arekivay for their disadvantage.

Our important finding is that higher education ifaator behind lower youth
unemployment rate. Such a result does not contrddiect relationship between
the investment rate and youth unemployment, a®ih bases the role of skills as
one of the most important factors is underlinedntyshe total number of students

Table 1. Determinants of the youth unemployment r&tdl24,) — specifications
with number of students and investment rate

Estimators
Independen Model 1 Model 2 Model 3
variables FE RE FE RE FE RE
UN; 0,592 0,515 0,656 0,542 0,464 0,495
(12,06) | (9,57) | (12,08) | (9,50) (8,08) (9,29)
AY, -0,304 | -0,360 | -0,340 | -0,392 -0,372 -0,313
(-5,72) | (-6,05) | (-6,20) | (-6,52) | (-6,36) (-6,01)
Iy 0,341 0,277 0,330 0,260 0,278 0,359
(3,67) (2,69) (3,39) (2,46) (2,70) (3,89)
S -0,221 | -0,133 . . . .
(-4,79) | (-3,05)
P, o o -0,246 | -0,114 o o
(-3,14) | (-1,757)
S\P, B o o B -0,214 -0,404
(-2,96) (-4,96)
N 144 144 144 144 144 112
R 0,68 0,69 0,68 0,69 0,68 0,71

per 1000 of inhabitants, the FE estimator bringsualalmost twice as high value
of the coefficient or§ as compared to one obtained the RE estimator.s@hes
feature is observed in specification with the nurmdfestudents at public universi-
ties &P,). However, it is just the opposite for specificatiwith the number of stu-
dents at non-public universities, with the RE eation providing with much higher
estimate of the coefficient d&NP; in comparison with the FE estimator.
Alternative regression model with the nominal wagean explanatory varia-
ble does support previous findings on the genemnaimployment rate and output
growth effects (Table 2). There is strong evidethes the wage growth contributes
to higher youth unemployment rate. It is consisteitih the theoretical framework
of interactions between covered and uncovered Ie@esuming negative net sup-
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ply effects in the former (Fig. 1). If control fevage effects, botlsP, and SNP;
bring about similar results, which somewhat contvagh estimates for specifica-
tion with the investment rate (Table 1). It is worioting that the FE estimator
brings about much higher estimates of the favorabtleation effects on the youth
unemployment rate as compared with the RE estim@ssthe Hausman test
rejects the null hypothesis of the random effeatslehat the 1 percent of statistical
significance for both specifications with investment rate (Table 1) and wage
growth (Table 2), it only strengthens the conclngo significant inverse relation-
ship between the number of students and the yowemployment rate.

Table 2. Determinants of the youth unemployment r&tdl24,) — specifications
with number of students and wage growth

Estimators
In\;jaer[i:);g}ggn Model 4 Model 5 Model 6
FE RE FE RE FE RE
N, 0,524 0,482 0,577 0,512 0,420 0,416
(11,83) | (9,69) | (13,04) | (10,70) (7,82) (7,41)
AY, -0,209 | -0,247 | -0,214 | -0,241 -0,264 -0,277

(-3,49) | (-3,74) | (-3,69) | (-3,82) | (-4,55) (-4,25)
AW,y 21,008 | 16,501 | 17,942 | 15,425 21,059 16,397
(2,76) | (1,967) | (2,44") | (1,907) (2,82) (1,977)

S -0,180 | -0,092 o L o o
(-3,72) | (-2,07)
P, o o -0,355 | -0,214 o o
(-4,97) | (-3,38)
SNPy _ o . - -0,359 -0,194
(-4,33) (-2,71)
N 128 128 128 128 128 128
R 0,69 0,68 0,71 0,70 0,70 0,69

In order to check out robustness of our results téal number of university
graduates is used as explanatory variable acros dpeecifications — with the
investment rate and nominal wage growth (Tablelt3}s further confirmed that
there is a strong direct link between the youth gaderal unemployment rates,
as well as an inverse relationship with output dhovirhe number of university
graduates has a strong and highly significant impacthe youth unemployment.
Such finding only strengthens the conclusion onitpescontribution of higher
education to fighting of youth unemployment. Whitaking use of the number of
graduates as explanatory variable rules out thengstson of avoidance strategies
[4, p. 4], it is a clear indicator of the human @owlation being a useful hedge
against the youth unemployment.
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Table 3. Determinants of the youth unemployment r&tdl24,) — specifications
with number of graduates

Independent Estimators
variables Model 7 Model 8
FE RE FE RE
N, 0,468 0,412 0,447 0,396
(9,98) (8,37) (9,28) (7,85)
AY, -0,318 | -0,335 | -0,271 | -0,289
(-6,98) | (-3,74) | (-4,80) | (-4,71)
A -0,952 | -0,948 | -0,790 | -0,761
(-7,83) | (-7,40) | (-5,07) | (-4,74)
A4 0,354 0,307
(4,28) (3,47) — _
AW 22,190 | 17,142
_ _ (3,06) | (1,907)
N 144 144 128 128
R 0,64 0,65 0,71 0,71

5. Conceptual features of data processing system for graduate career path
surveys

Our results convince that labour market developmenttput and wage
dynamics are important factors of youth unemployiniergeneral and university
graduates in particular. However, these relatigrsicould serve only as general
guidelines for instrumental policies at the reglomad university levels aimed at
minimizing of the youth unemployment. In order tabmrate effective policy
options, a detailed set of individual level dataasbe analyzed. In this respect,
there is a need for the information system basedubomatic processing of gradu-
ate career path surveys. Its main purpose is tafycldoe relationships between
labor market conditions and youth unemploymenthsy use of multivariate data
analysis.

New system of electronic university graduate susvay the key element of
monitoring of youth labour market should meet salvepecific requirements,
which enable its effective implementation. Firsghatecture of electronic system
should be based on principles of cloud computingy Aigher education institu-
tion, which declares its interest in participatimgthe system, should be able to
make use of resources provided with the supplighefsystem, with no need to
invest in the new equipment. Access to all servatesild be given via Internet.

Second, it is necessary to make use of advancgstise& methods in a user-
friendly way. Necessary instrumental tools for ntoring of youth labour market
in Poland and multi-functional analysis of relevdata in the segment of universi-
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ty graduates is provided by the OLAP (On-Line Amiall Processing) system.
Its main part is the database containing compretemsformation on university
graduates (Fig. 3).

Graduate surveys are supposed to provide with atatass four dimensions:
1) personal (academic degree, sex, average scoye 2tinstitutional (type of
higher education institution, department, field sbfidy), 3) competence (defini-
tion), 4) geographical (country, region, town). Bua comprehensive dataset
allows multi-faucet aggregation and analysis oflé@bpr market success measured
by the wage or job satisfaction levels and/or (Bativeness of job search strate-
gies. Using various search queries, it is posgiblebtain answers for such ques-
tions as the average wage of graduates from teahaid economic universities
or across fields of study. Assuming flexible dat#barganization, the number of
analytical questions to be answered is quite l&&jag dependent on current and
strategic goals of university managers and goventhizgthorities.

An important component of the automated data pedgsystem is the mod-
ule of monitoring of labor market competences etgudy employers. As gradu-
ates are asked to define their subjective peroeptiad the level of acquired and
required competences, it provides with an oppotyuni study phenomena of over-
and under-education. On the other hand, employetaa possibility to define
their preferences for workplace competences, imatuglans for future activities.
Combining with information imported directly fromast popular job search por-
tals, it allows defining competence gaps acrossrlabarket segments. Such in-
formation should be helpful for higher educatiostitutions in defining fields of
study and subject curricula in order to minimaliitéerences between higher edu-
cation and expectations of employers.

DIM_GRADUATE

D
DEGREE DIM_COMPET
AVERAGE_GRADE COMPETENCE_GROUP
SEX COMPETENCE_NAME
BIRTH_DATE :B“CT—QUEST -
PROF_STATUS AVOUNT

MONTHS

OCCUR

ID_UNIVERSITY
DIM_UNIVERSITY ID_TIME DIM_GEOGRAPHY
D ID
UNIVERSITY COUNTRY
FACULTY REGION
FIELD cITY
SPECIALIZATION

Figure 3. Information content of university graduate cane&th monitoring
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6. Conclusions

Using regional panel data for the 26010 period, it is established that the
youth unemployment rate is decreased by higherubgowth and improvement
in the general unemployment. On the other handydnigvage growth and invest-
ment rate are factors behind higher young unempboymate. Given importance
of labor market developments, output and wage dicsgias well as job search
strategies as instrumental determinants of yougmphoyment, formulation and
implementation of effective policies require deystent for the information sys-
tem based on automatic processing of graduatergaaéie surveys. New system of
electronic university graduate surveys as the Kegnent of monitoring of youth
labour market should be based on the architectdoad computing, with any
higher education institution being able to make afseesources provided with the
supplier of the system, with no need to investhia hew equipment. Also, it is
necessary to make use of advanced statistical aieiha user-friendly way.
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