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INTRODUCTION

The European Union countries are currently introducing reforms of
social and economic policy due to the aging of society, past experiences of
the world crisis and as a result of the need to rationalise public expenditures.
Development of methods aimed at the optimisation of public expenditures is
a significant challenge for both scientists and policy makers. It is crucial for
entities implementing employment policy in the era of the formation of the
employee labour market and changing the priorities of public intervention.
Public employment services (PES’s) as the units responsible for the
implementation of labour market instruments are the subject of evaluation.
European PES’s have undergone profound changes, and the present situation
is characterised by a combination of reduced budgets, increasing diversity
of target groups and rising demands for accountability and organisational
performance (Ejler, and Sidelmann 2016).
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However, the assessment of efficiency of these units is a multidimensional
problem as it should take into account not only the comparison of inputs and
outputs but also the employability potential of regional labour markets. It is
worth mentioning that various forms of PES activities do not always have
identical goals, therefore, when examining employment effects, it should
be remembered that their efficiency is not only examined in the context of
employment. Additionally, it is not possible to apply simply any available
methods, including all those that prove effective when analysing private
entities. The reason for that is that only some of them reflect the peculiarities
of the public sector.

The authors propose a method of assessment of efficiency of regional
PES’s by selecting statistically significant inputs and outputs as well as the
environmental variable. The Data Envelopment Analysis (DEA) method
was used to identify the best performers in the analysed group of regional
PES’s and to create a ranking in terms of the efficient utilisation of resources.
Regional labour offices from two Polish voivodships representing significantly
different economic conditions (Podlaskie and Mazowieckie provinces) were
selected as decision making units (DMU).

Therefore, to accomplish the set objectives, this article was divided into
three parts. The first one, which is an introduction to the selected topic, touches
upon the essence and measurement of efficiency of Public Employment
Services. The second one is devoted to theoretical considerations about the
selected measurement method — DEA. The last part constitutes the major
portion of the paper and comprises the case study of two chosen Polish
provinces — Podlaskie and Mazowieckie.

Due to the adopted scope of this article, the research methods applied
in the first two theoretical parts include an in-depth analysis of the literature
on the subject and examination of documents. The third, empirical part
constitutes the result of the selected components of the monographic method
and, mostly, econometric analyses, including modelling.

EFFICIENCY OF PUBLIC EMPLOYMENT SERVICES
— DEFINITION AND MEASUREMENT

Public Employment Services have at their disposal a variety of resources
and represent a range of organisational components the aim of which is to
implement labour market instruments and services. As a result these entities
support not only jobseekers but also enterprises seeking employees — Figure 1.
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Figure 1
The main components of PES’s
Resources Organisation Services/Instruments Outcomes/Impact
* competencies/skills, ® processes, * active measures, * impact on citizens
* time, * leadership, * passive supports. seeking job,
* technology, * cooperation, e impact in firms
« finances, * roles/responsibilities, seeking employees.

* networks. e plans.

Source: Ejler, N., and Sidelmann, P. (2016) Application of Process Efficiency Techniques
in PES. Analytical Paper. Luxembourg: Publications Office of the European Union, p. 7.

According to the study by Thuy, Hansen, and Price (2001), four main
functions associated with PES’s can be determined, such as job broking,
providing labour market information, administering labour market adjustment
programmes and administering unemployment benefits. When analysing the
efforts made by PES’s to realise these functions, it is important to distinguish
between two concepts: efficiency and effectiveness.

Drucker defines efficiency as doing things right and effectiveness as doing
the right things (Drucker, and Maciariello 2005). More precisely efficiency is
associated with using the ‘right’ methodologies in order to skilfully manage
resources and thus maximise returns. Effectiveness is about achieving
the ‘right’ outcomes by meeting the demands and expectations of various
stakeholders (Ejler, and Sidelmann 2016: 7).

The efficiency and effectiveness of PES’s are interlinked and cannot be
separated from each other, but to illustrate how the two terms work with
regard to the functioning of PES’s, efficiency primarily concerns the first
three components presented on Figure 1, namely resources, organisation
and services/instruments (i.e. ‘using the “right” methodologies’), whereas
effectiveness is more concerned with the last component, outcomes/impacts
(i.e. ‘achieving the “right” outcomes’).

Vilfredo Pareto’s optimality is crucial for the development of the efficiency
theory. According to the Pareto criterion, the economy/organisation produces
effectively, when it proves impossible to improve the economic well-being of
the individual unit without worsening the situation of another entity (Stiglitz
2000: 122).
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In 1957 Michael Farrell divided productive efficiency into allocative and
technical (Farrell 1957: 253-281). Pareto (allocative) efficiency is the concept
that goods most desired by consumers are produced at the lowest cost. Another
type of efficiency introduced by Farrell is technical efficiency (also defined as
technology efficiency). It refers to the conversion (processing) of resources
(inputs) into specified outputs. The evaluation of technical efficiency is
determined by the difference between the result of the relationship outputs/
inputs achieved by a given entity and the result of such a relationship for
the ‘best benchmark’ (which may be theoretically or empirically defined).
Technical efficiency can be expressed as the potential to increase the number
of outputs at a given amount of inputs or the potential of reducing the inputs
used to produce a given quantity of outputs. The technical efficiency level
remains under the influence of the scale efficiency of the analysed entity
and applied non-scale technical efficiency. Technical efficiency is based on
‘technological capabilities’, but it is not connected with the level of prices and
costs (Kozun-Cieslak 2011: 16).

PES’s use a variety of analytical techniques to measure the level of
efficiency of their activity. The most popular methods are the cost-benefit-
analysis, the DEA method and evaluations.

The cost-benefit analysis (CBA) is an analytical technique that is used to
compare different courses of action in order to identify the optimal choice.
CBA compares various alternatives to ascertain which one creates the biggest
benefit (often measured as the highest economic biggest/outcome) at the
lowest cost. CBA makes it possible to compare different positive as well
as negative effects (for different actors) of different courses of action by
measuring them using a common yardstick: most often money (European
Commission 2013: 7-8).

It is mostly used to assess and compare the allocative efficiency of
PES offices in order to identify the outcome objectives most useful when
operationalised to help unemployed people into employment. It is used
to compare the allocative efficiency of different alternatives, it is mostly
aimed at analysing the ability of different active labour market programmes
(ALMPs). In these analyses all the costs and benefits of the transition have to
be estimated in order to calculate the total positive or negative economic sum
of this transaction. Numerous factors have to be taken into account, i.e. both
the costs and benefits of the individual getting a job and the wider societal
impact (European Commission 2013: 9).

A similar technique is the cost effectiveness analysis (CEA) that compares
different alternatives, assessing which creates the highest effect at the lowest
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cost. It is thus necessary within CEA to compare alternatives whose effects
are comparable, i.e. measured in the same way.

The Data Envelopment Analysis (DEA) is a methodological framework
for modelling and thus measuring productive efficiency of production units,
which can be private firms or public service provider offices (Andersson,
Maénsson, and Sund, 2013: 57). The scientific literature on efficiency of PES
offices indicates that DEA is the predominant and the best suited framework
for analysing productive efficiency of PES’s (European Commission 2013: 21).

Evaluation of programmes can be qualitative and quantitative. Quantitative
evaluations are mostly focused on assessing the output or outcome of
a given programme or a way of organising service delivery. Especially when
doing quantitative evaluations it is very important to apply a counterfactual
approach, i.e. comparing citizens or organisations affected by the programme
under study with a similar group of citizens or organisations that have not
been affected by the programme (Ejler, and Sidelmann 2016: 13). Qualitative
evaluations, on the other hand, are better suited for investigating why or how
a programme or a way of organising service delivery works.

DEA METHOD — THEORETICAL ASSUMPTIONS

The indicators most frequently used to measure the effects of active labour
market policy undertaken by PES’s in Poland arouse numerous doubts, in
particular as regards their credibility and the possibility of their comparison
between individual territorial units. For example, the disadvantages of the
employment efficiency rate include, among others: overvaluation resulting
from the methodology of measurement, not reflecting the actual scale of the
problem (in the case of trainings and internships by approx. 25% »Supreme
Audit Office 2015«) or accepting as an indicator of the effectiveness the
number of positions created or retained, not the actual number of the
unemployed who, thanks to the activation, obtained employment. Another
important problem is the inability to take into account the regional specificity
of the territory, e.g. in a situation where only one large employer (offering
most jobs in the given area) operates or large production plants have
closed down. In connection with the above, searching for the alternative
measurement methods, the authors propose DEA as a method of evaluation
of PES efficiency.

The DEA method is based on the concept of technical efficiency (TE),
which is efficiency of managing inputs (input, legacy or available data) and
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converting them (with the use of various transformation processes) into
outputs (effects, results, products). It is commonly used all over the world
to examine public sector entities (Ruggiero 1996: 553-565), while in Poland
it was also applied to analyse higher education (Nazarko et al. 2008) or
healthcare sector institutions (Kozun-CieSlak 2012).

DEA allows one to identify these entities that most efficiently manage their
inputs (here: support instruments, financial investments, human resources, etc.),
i.e. achieve the best efficiency parameters (measured by the inputs-effects ratio),
and consequently, set the empirical limit of efficiency, i.e. the curve marking the
cap of production capacity for the group of units being surveyed. The production
process, according to the DEA methodology, is any process of transformation
of inputs (understood broadly) into outputs, i.e. both public institutions such
as schools, hospital or offices and business entities which provide services or
manufacture goods may be examined by means of this method.

The concept of efficiency (or productivity) in DEA is the relation of the
weighted sum of results produced by the analysed unit to the weighted sum
of inputs utilised in the process. For a given set of units or objects (which in
the DEA methodology are referred to as Decision Making Units, or DMU)),
the maximum efficiency values of individual objects J are determined with
the use of the following formula (Pawtowska 2005: 36):

Zi — 1 Mrjyrj

maximum efficiency of object J =
i=1 VX

where:

e — weight of effect r of object j,

y,j — effect r of object j,

v;j — weight of input i of object j,

X — input 1 of object j,

with the following limitations:

N
m .. ..
Z,-: 1 ViiXij

Wijp vij = 050 =1,2, . omyr=1,2, ..,

0<J= <1k=1,2,3,..,J

The DEA method is recommended for preparing analyses of efficiency
of those objects whose operations are described by more than one input and
effect, and such units definitely include regional PES’s. It may be applied
even to those units which may not be characterised by the use of efficiency
measures based on financial ratios.
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In the DEA method inefficient units are compared to other, real objects,
not to statistical measuring values, thus the isolation of fully efficient units
within a group of units provides others with important information about
where to seek benchmarks and good practices in the area of operations being
surveyed (Cooper, Seiford, and Zhu 2004). An important benefit of the DEA
productivity models (e.g. BCC, which provides for variable scale effects) is
a more precise definition of the reason for inefficiency of a given unit, which
may arise both from improper use of the desired inputs, resulting in wasting
these inputs, and from performing operations in a non-optimal area of scale
(Cooper, Seiford, and Zhu 2004).

The selection of variables must be complete and must comprise the unit’s
most important inputs and effects of operations. Additionally, according
to the DEA methodology, the optimal ratio of variables in the efficiency
model to the number of objects is 1:3, thus, the recommended number of
variables in the model (input variables — inputs and output variables — effects)
should not exceed a total of 30% of the surveyed objects, because then the
results of the analysis are the most reliable. Therefore, the starting point for
determining the number of variables was a smaller voivodship (province) —
Podlaskie, which comprises 14 poviat administrative units. Hence, 4 variables
were included in the basic model (the methodology allowed 4-5 variables to
be used as the optimal number) and the choice of these variables is justified
by the subject matter and statistics. During the research process, for the
purpose of comparison, another model was constructed as well that contained
the fifth variable — the environment.

The analysis revealed that environment variables significantly affect the
results of actions (technical efficiency results were generally improved). The
results of the analysis also allowed benchmark counties and areas which
need improvement to be identified. Additionally, the obtained results may
constitute the grounds for selecting these factors the change of which may
contribute to the improvement of efficiency more noticeably than in the case
of other variables.

What is important for the study is the fact that the super-efficiency DEA
model was used. It is so because standard DEA provides the classification
of DMUs into two groups — efficient and inefficient. Unfortunately only
the inefficient ones can be ranked. The model does not allow for ranking
efficient DMUs on the efficiency frontier (Bogetoft, and Hougaard 2004:
14-21). At the same time it has a desirable feature of differentiating some
of the efficient DMUs that have identical efficiency scores equal to one
(100%) in the standard DEA model (Xue, and Harket 2002: 705-710). One
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of the methods is a super-efficiency DEA model which makes it possible to
differentiate between the efficient DMUs. The basic idea of this approach
is to exclude the efficient DMUs from the comparison set, so it cannot be
compared against, thus it can obtain a score better or worse than one in the
super-efficiency evaluation (Akbarian 2013).

It must be pointed out that DEA is not a flawless method. For example,
this method is good at estimating relative efficiency but it means difficulties
when DMU is to be compared with a theoretical maximum. Another of its
drawbacks is high sensitivity to changes in the group of the analysed units
(Berg 2010) — a different set of variables, significantly contrasting values
or addition/removal of one of the units may cause serious changes in the
results of efficiency of individual units, as well as of the entire group under
examination. Nevertheless, this method is recommended to be applied in
public sector entities because of its flexibility in selecting variables for the
model. It is, however, important to ensure that this selection is thorough
and justified in terms of the subject matter and statistics. Several technical
efficiency models may also be constructed to study various areas of operations
of decision-making units and align the results for the purpose of comparison.

TECHNICAL EFFICIENCY OF PES’S — THE CASE STUDY
OF TWO POLISH REGIONS

PES governance structures vary significantly between the Member States.
In Poland PES’s include 338 county and 16 voivodship labour offices, the
Ministry of Family, Labour and Social Policy and 16 voivodship offices,
performing the tasks specified by the law. The entities which are responsible
for the implementation of labour market policy are mainly county labour
offices. They are decentralised and they are managed on the level of local
authorities. These units fulfil all four functions mentioned above but the
increasing pressure is put on the third function by the realisation of active
labour market instruments — both supply and demand oriented.

The efficiency of PES’s in Poland is assessed regularly by the evaluation
of two indicators — employment efficiency and cost efficiency. However, these
measures do not reflect the assumptions of efficiency relating to inputs and
outputs.

The first indicator — employment efficiency (the reemployment rate)
is the ratio of the number of the unemployed who, after completing or
interrupting participation in a specific form of activation, in a period of
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3 months were employed for at least 30 days, to the number of persons who
completed participation in a given form of activation (Ministry of Family,
Labour and Social Policy 2016: 6). Therefore, this indicator can be considered
as a measure of effectiveness and not efficiency.

Whereas, the other indicator — cost efficiency (the cost of re-employment)
is the share of the amount of expenditure incurred on a given form of
activation to the number of the unemployed who, after completing their
participation in a given form of activation, obtained employment for up to
three months (Ministry of Family, Labour and Social Policy 2016: 6). This
indicator concentrates on the inputs without comparison of outputs.

Moreover, current measures of efficiency of regional PES’s in Poland
do not take into account the diversification of counties in terms of their
employment potential (Kobylinska et al. 2016).

Therefore, the authors used the DEA method to create a model of
assessment of the efficiency of regional PES’s by extracting substantively
and statistically significant input and output data as well as the environmental
variable — Figure 2. In the research the BCC model was used.

As the input in the PES’s is rather difficult to control (they follow the
legal regulations and the algorithm of PES financing included in the Act on
the promotion of employment and labour market institutions of 20 April
2004 »with later amendment«), the output-oriented model seemed to be
more appropriate for this study. The hierarchy used in the ranking of selected
DMUs was provided by the application of the super-efficiency extension.

Data for the analysis were collected from the resources of the Ministry
of Family, Labour and Social Policy as well as voivodship labour offices in
Bialystok and Warsaw. The time period of the analysis was determined by the
availability of the data.

The analysis of the Pearson correlation coefficient between variables
allowed for the selection of variables with strongly linear dependence. We
selected two input variables — expenditures on active forms of professional
activation (I,) and the number of employees in key positions in the county
labour office (1,), one output variable — outflow from unemployment due
to starting work (O). Moreover, the uncontrolled input was extracted — the
annual number of vacancies and places of professional activation (UI).

The analysis was carried out for 14 DMUs of Podlaskie province and
39 DMUs of Mazowieckie province.

Tables 1 and 2 present values of basic statistical indicators — the average,
standard deviation, the coefficient of variation and the Pearson correlation
coefficient for selected variables.
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Figure 2

Model of technical efficiency of regional PES’s in Poland

Inputs

Uncontrolled Input
Annual number of vacancies
and places of professional

Expenditures on active forms
of professional activation (I,)

»

>

»

>

Number of employees in key
positions in the county labour
office (I,)

Source: own study.

activation (UI)

Output

»

Processes

>

Outflow from unemployment
due to starting work (O)

Table 1

The basic statistics of variables included in the model of technical efficiency
— Podlaskie province

. Pearson correlation
Variable | Average Standard Coefficient coefficient values
deviation of variation ps
I, 8,589.14 6,033.18 70% 0.97
L, 20.86 20.98 101% 0.96
Ul 1,987.43 1,547.68 78% 0.97
(0] 2,630.29 3,040.53 116% 1.00

Source: own study.

The variables selected for the model listed in Podlaskie voivodship in 2014
were characterised by a high level of volatility. In addition, the input variables
and the uncontrolled input variable correlate positively and statistically
significantly with the output variable — Table 1.

As in the case of Podlaskie voivodship, the variables selected for
Mazowieckie were characterised by a high level of volatility. The input vari-
ables and the uncontrolled input variable correlate positively and statistically
significantly with the output variable — Table 2.
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Table 2

The basic statistics of variables included in the model of technical efficiency
— Mazowieckie province

. Pearson correlation
Variable | Average Standard Coefficient of coefficient values
deviation variation
(0]
I, 10,692.69 7,689.71 72% 0.88
I, 24.74 25.79 104% 0.86
Ul 3,356.28 7,130.48 212% 0.90
(0] 3767.77 4,674.10 124% 1.00

Source: own study.

In the first step, technical efficiency for both voivodships was calculated
taking into account two controlled input variables I, and I, and the output
variable O. Next, the relationship between the obtained TE scores and the
influence of the environment represented by the variable UI (the annual
number of vacancies and places of professional activation) was assessed using
the Pearson correlation coefficient. The correlation occurred to be positive
(0.46 for Podlaskie province and 0.28 for Mazowieckie province). Therefore,
it was statistically justified to include the variable expressing the impact of
external conditions on the efficiency scores.

Tables 3 and 4 present the result of the analysis carried out using the
Frontier Analyst Application software. It is organised in descending order,
so the best performers in terms of technical efficiency are ranked at the top.

Efficiency scores obtained from the BCC-DEA model for Podlaskie
province show that among the fourteen studied PES’s, six units turn out to be
the best practices. Siemiatycki county reached the rank of technically efficient
when the uncontrolled variable was included. The remaining eight PES’s
exhibit varying degrees of inefficiencies. The inclusion of the environmental
variable (UI) improved the scores of technical efficiency. The distributions
of results for both models (without inclusion of UI and with Ul variable) are
presented in Figure 3. It can be observed that the groups with lower scores
contain a smaller number of units in the second model (with UI), while the
groups with higher scores (more than 90%) comprise more units if UI is
included.
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Table 3
Ranking of PES technical efficiency in Podlaskie province in 2014
DMU ) TE .TE Super:efficiency

(without UI) (with UI) (with UI)
Hajnowski 100.00% 100.00% 1,000.00%
Moniecki 100.00% 100.00% 1,000.00%
Sejnenski 100.00% 100.00% 1,000.00%
Siemiatycki 64.80% 100.00% 1,000.00%
gizi;’ssttglfk‘ with c. 100.00% 100.00% 328.10%
Suwalski with c. Suwalki 100.00% 100.00% 165.60%
Bielski 81.70% 93.40% 93.40%
Zambrowski 88.20% 88.20% 88.20%
Kolnenski 53.40% 86.70% 86.70%
Augustowski 86.00% 86.00% 86.00%
Wysokomazowiecki 75.00% 76.20% 76.20%
Lomzynski with c. Lomza 68.70% 68.70% 68.70%
Grajewski 68.60% 68.60% 68.60%
Sokolski 54.30% 54.30% 54.30%

Source: own study based on Frontier Analyst Application software calculation.

The mean technical efficiency score with the uncontrolled variable
amounting to 87.3% indicates good resource management by Podlaskie
PES’s. However, the result implies that these entities still have 12.7% of
room to improve their operating efficiency on average.

The level of technical super-efficiency scores shows that the most
distinguished PES’s, which can be treated as benchmarks in Podlaskie
voivodship, are Hajnowski, Moniecki, Sejnenski, Siemiatycki counties.
Biatostocki county (with the capital city included) and Suwalski county (with
Suwaltki included) represent lower super-efficiency scores.
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Figure 3
The distribution of technical efficiency scores for Podlaskie province
5
3 3
2
0 0 1 . 0
<50% 50-59.9% 60-69.9% 70-79.9% 80-89.9% 90-99.9% 100%

OTE (without UI) ETE (with UI)

Source: own study.

Table 4
Ranking of PES technical efficiency in Mazowieckie province in 2014
DMU TE (without UI) | TE (with UI) S“p(‘;i'tel:fg}‘)’“cy
Grodziski 100.00% 100.00% 1,000.00%
Poviat Warsaw 100.00% 100.00% 230.10%
Radomski with c. Radom 58.80% 100.00% 220.30%
Ciechanowski 95.40% 100.00% 111.20%
Wolominski 77.50% 100.00% 111.20%
Legionowski 74.80% 91.10% 91.10%
Zyrardowski 90.50% 90.70% 90.70%
Poviat Plock 69.40% 86.00% 86.00%
Nowodworski 84.30% 85.90% 85.90%
SS(‘)Z‘;‘;E;';‘;(:““ 62.80% $5.00% 85.00%
Garwolinski 68.90% 84.20% 84.20%
Siedlecki with c. Siedlce 62.00% 83.40% 83.40%
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Super-efficiency

DMU TE (without UI) | TE (with UI) (with UI)
Pruszkowski 81.40% 81.40% 81.40%
Miawski 56.60% 80.40% 80.40%
Minski 66.70% 79.30% 79.30%
Plocki 56.20% 79.00% 79.00%
Plonski 75.60% 78.50% 78.50%
Sokotowski 77.70% 77.70% 77.70%
Gostyninski 71.80% 76.90% 76.90%
Sierpecki 74.20% 76.50% 76.50%
Piaseczyniski 76.00% 76.00% 76.00%
Makowski 75.70% 75.70% 75.70%
Warszawski zachodni 65.80% 73.90% 73.90%
Wyszkowski 71.00% 73.10% 73.10%
Szydlowiecki 43.70% 71.90% 71.90%
Otwocki 69.10% 71.40% 71.40%
Przasnyski 60.40% 69.30% 69.30%
Sochaczewski 65.30% 68.90% 68.90%
Kozienicki 62.70% 68.10% 68.10%
Przysuski 51.60% 65.40% 65.40%
Zwolenski 63.20% 65.40% 65.40%
Wegrowski 56.50% 64.40% 64.40%
Biatobrzeski 63.20% 63.20% 63.20%
Grojecki 59.10% 59.80% 59.80%
Zurominski 57.40% 59.20% 59.20%
Ostrowski 53.40% 56.50% 56.50%
Pultuski 51.20% 53.20% 53.20%
Lipski 36.80% 48.70% 48.70%
Losicki 39.30% 40.10% 40.10%

Source: own study based on Frontier Analyst Application software calculation.
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Efficiency scores obtained from the BCC-DEA model for Mazowieckie
province show that among all studied PES’s, five units turn out to be the best
practices. Three of them (Radomski with Radom included, Ciechanowski,
Wotominski) reached the rank of technically efficient when the uncontrolled
variable was included. The remaining thirty four PES’s exhibit varying degrees
of inefficiencies. Figure 4 presents the graphical comparison of the TE score
distribution for both models — with and without the uncontrolled variable.
The improvement of scores is noticeable in the shift of results towards higher
scores. In the group of the best performers (TE = 100%) the number of
participants increased more than twice (from 2 to 5) when the uncontrolled
variable was included in the model.

Figure 4
The distribution of technical efficiency scores for Mazowieckie province
12
9 9
3
<50% 50-59.9% 60-69.9% 70-79.9% 80-89.9% 90-99.9% 100%

OTE (without UT) ®TE (with UT)

Source: own study.

The mean technical efficiency score with the uncontrolled variable
amounting to 75.9% indicates worse than intuitively expected resource
management by Mazowieckie PES’s. The result implies that these entities
still have as much as 24.1% of room to improve their operating efficiency
on average. At the same time, it is noticeable that in many counties in
Mazowieckie voivodship the introduction of the environmental variable
affected the results.

The level of technical super-efficiency score shows that in Mazowieckie
voivodship only Grodziski county represents the group of the most
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distinguished PES’s and can be treated as a benchmark. The poviat of Warsaw
(the capital of Poland), Radomski with Radom included, Ciechanowski and
Wotomifiski counties represent lower super-efficiency scores.

CONCLUSION

Improving efficiency and eliminating expenditure on ineffective services
is a key objective for PES’s. Therefore, it is important to develop appropriate
methods for assessing the efficiency of these entities. Such a method should
take into account PES’s resources, the results of their activity, as well as the
impact of environmental factors.

The conducted analysis shows that the use of the DEA method is justified
when testing the PES efficiency, and the results obtained by this method
should better reflect the actual use of inputs in relation to the produced
effects. What is more, it would be also valuable to create benchmarking
based on DEA (a ranking comparison of poviats with similar features)
instead of comparing very diverse poviats across the whole country or even
the voivodship.

The DEA method is a way to measure efficiency of PES’s, including
inputs and outputs and also the environmental variable. In the paper, one
of the models of technical efficiency evaluation was presented but a number
of alternative input and output measures are possible under the DEA
framework, which mitigates or modifies the specific findings of this study.

The conducted study proves the importance of taking into account
environmental variables in assessing the efficiency of PES’s (which improved
the efficiency of the analysed units). Moreover, in some counties, both
in Podlaskie as well as in Mazowieckie province, the inclusion of the
environmental variable ensured full technical efficiency as in these regions
the potential of labour demand strongly determines the activity of PES’s.

PES’s in Podlaskie voivodship are relatively better at managing their
resources than in Mazowieckie voivodship — the mean technical efficiency
score in Podlaskie amounted to 87.3% as compared to 75.9% in Mazowieckie.

The obtained results show a clear necessity to continue research in the
field of technical efficiency and to deepen the studies aimed at determining
the reasons for the diversity in the level of effectiveness observed in PES’s
located in the analysed counties.
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THE ASSESSMENT OF TECHNICAL EFFICIENCY
IN PUBLIC EMPLOYMENT SERVICES
Summary
The authors propose a method of assessment of efficiency of regional

PES’s by selecting statistically significant inputs and outputs as well as the
environmental variable. In the final DEA model variables which show the
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positive correlation and statistically significant relationships between input
variables and outputs (effects) were selected. Among the environmental
variables the one with the strongest relationships with output variables
was chosen. For the purposes of the resource management assessment of
PES’s an analysis of technical relative efficiency of two Polish provinces was
conducted using the Data Envelopment Analysis (DEA) method. These
provinces represent a different labour market situation as Podlaskie is one of
the peripheral regions and Mazowieckie voivodeship has the best economic
indicators in Poland. The analysis has shown that the environmental variable
has a significant impact on PES performance (overall improvement in technical
efficiency results). The results of the analysis also enabled the identification
of benchmark PES’s, the identification of areas requiring improvement and
the selection of changes that will contribute to improving efficiency more
prominently than for other variables.

Key words: DEA; technical efficiency; public employment services; labour
market policy

OCENA EFEKTYWNOSCI TECHNICZNEJ
W PUBLICZNYCH SEUZBACH ZATRUDNIENIA

Streszczenie

Autorki proponuja metod¢ oceny efektywnoSci lokalnych PSZ
poprzez wyodrebnienie danych wejSciowych i wyjSciowych oraz zmiennej
Srodowiskowej. W modelu z wykorzystaniem metody DEA, zostaly wybrane
zmienne wykazujace pozytywna korelacje i statystycznie istotng zaleznosc¢
pomigdzy naktadami i efektami. SpoSrod zmiennych Srodowiskowych zostata
wybrana ta, ktora wykazuje najwyzsza zalezno$¢ wobec danych wyjSciowych.
W celu oceny gospodarowania zasobami przez PSZ zostala wyznaczona
ich efektywnoS¢ techniczna przy uzyciu metody DEA. Do analizy zostaly
wybrane powiaty z dwoch polskich wojewddztw, ktore odznaczajg sie¢
odmienng sytuacja na rynku pracy — Podlaskie stanowi region peryferyjny, za$
Mazowieckie osiaga najlepsze poziomy miernikow ekonomicznych w Polsce.
Analiza wykazala, iz zmienne Srodowiskowe majg istotny wplyw na efekty
dzialania (uzyskano ogo6lng poprawe wynikéw efektywnosSci technicznej).
Rezultaty analizy pozwolity rowniez na identyfikacje powiatow wzorcowych
(benchmarkdéw), wyodr¢bnienie obszaréw wymagajacych poprawy oraz
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wytypowanie tych, ktorych zmiana przyczyni si¢ do polepszenia efektywnoSci
w sposoOb bardziej wydatny, niz w przypadku pozostatych zmiennych.

Stowa kluczowe: DEA, efektywnos¢ techniczna, Publiczne Stuzby Zatrudnie-
nia, polityka rynku pracy

OLIEHKA TEXHUYECKOW S®®EKTUBHOCTU
B I'OCYOAPCTBEHHBIX CIIYXXBAX 3AHATOCTU

Pesiome

ABTOpBI IpeIIaratoT METO OleHK! A((HEKTUBHOCTH JIOKAIBHBIX PSZ myTem
HU3BJICUYCHUS BXOJAHBIX U BBIXOAHBIX JAHHBIX U HepeMeHHOﬁ Opr)KaIOHlCﬁ CpCabl.
B momenn, ucnons3yromeit metoq DEA [MeTon oxBaTa qaHHBIX |, OBLTH BEIOpAHBI
MepeMeHHbIe, KOTOPBIE TTOKA3aIH TOJIOKUTEILHYI0 KOPPETISAINIO U CTATUCTHYECKA
SHAYMMYIO B3aUMOCBA3b MCKY BbIXOJAHBIMU JAHHBIMH U KOHCYHBIMU PE3yJibTaTa-
mu. Cpeu IepeMeHHBIX Cpellbl BIOpaHa Ta, KOTOpask BRISBIISET CaMyIO BBICOKYIO
3aBHCHMOCTh OT BBIXOJHBIX JaHHBIX. UTOOBI OICHUTH yNpaBICHUE PecypcaMu
PES, ux texunueckast 3¢dekruBHOCTD OblIa OIpeaesieHa C UCIOJIb30BaHHEM
metona DEA. I anann3a Obut BEIOpAHBI TOBATHI U3 ABYX MOJIBCKIX BOEBOJICTB,
JUTSL KOTOPBIX XapaKTepHa oco0asi CUTyaIwst Ha peIHKe Tpyaa — 31o [lommsckoe Boe-
BOJICTBO, KOTOPOE MPECTaBIseT cO00M mepudepuiinbii pervoH, u Ma3soenkoe,
KOTOpOE€ JIOCTHUIVIO JIY4IlUX YPOBHEW HSKOHOMMUYECKHUX Tokazareneid B [losblie.
AHanu3 Tmoka3ai, 4To NepeMeHHBIE CPellbl OKa3bIBAIOT CYIIECTBEHHOE BIIHSHUC
Ha pe3yJbTaThl AeATeIbHOCTH (OBIIO JOCTUTHYTO OO0IIee yIydlIeHHe MoKa3aTeaen
TEXHUYCCKOH dPPEKTUBHOCTH). Pe3ynpraTsl aHaan3a MO3BOJIMIN TaKXKe HICHTH-
(urupoBaTh 00pa3IOBbIC TTOBATHI (KOHTPOJIBHBIE ITOKA3aTEIH ), BHIICIUTh PETHO-
HBI, HYXKJIQIOIIMECS B YIyYlICHUN CHTYAIMH, U BBIOPATh T€, M3MEHEHHE KOTOPHIX
OyIeT cIocoOCTBOBATH MOBBIMICHHIO 3P PeKkTHBHOCTH Oosee 3PpPeKTUBHBIM 00pa-
30M, Y€M B CIIydae IPYTUX MepeMeHHBIX.

KirroueBbie croBa: DEA [MeTon oxBara maHHBIX |, TeXHUYIeCKas d(H()EKTUBHOCTE,
TocymapcTBeHHBIC CITYKOBI 3aHSITOCTH, MOJMTHKA 3aHSITOCTH HA PBHIHKE TPyaa
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