STATISTIKA 2016 96 (1)

Job and Employee Stocks
and Flows 1n the Czech Republic

Katefina Duspivova' | University of Economics, Prague, Czech Republic
Jana Kramulova? | University of Economics, Prague, Czech Republic

Abstract

The main aim of this paper is to present a comprehensive system of statistical information concerning
the labour market with respect to the theoretical background as well as to the latest trends in the labour mar-
ket statistics. This framework interlinks relations between demand and supply sides of the labour market
as well as stocks and flows. In addition to the generally known indicators of economic activity, the authors define
a new set of employment indicators derived from job creation, job destruction, hires and separations. There
have never been quantified and balanced the demand and supply side stocks and flows in the Czech Republic,
so the pilot results concerning the year 2010 are introduced as well. The systematic approach, based on a wider
use of linked employer-employee microdata combined with other data sources, has the advantages of a higher
information capability as well as of complying with the requirements of the academics.
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INTRODUCTION
The research concerning fundamental relations and processes in the labour market is an important task
for each country. A comprehensive system of labour market indicators enables to identify the point during
the economic cycle that the economy is approaching, so the results support policy-makers in their strategic
choices on the economic policy. A further reason for developing of relevant labour market indicators lies
in the fact that the labour market equilibrium can be achieved through a low labour market turnover or through
turbulences in the form of a high degree of staff turnover. Generally known indicators of economic (in)activity
are usually focused on monitoring stocks, so they provide only a minimum information on structural changes
in the labour market. Contrary to that, a comprehensive system of labour market indicators encompasses a range
of aspects including labour market trends, demographic situation, etc. and can ensure (and in many countries
it actually does) consistent and comparable data on stocks and flows in the labour market. Due to this fact,
the systematic approach is generally recommended and represents current trend in an international context.
A crucial role in the quantification of labour market stocks and flows plays undoubtedly the work
of Davis and Haltiwanger (1989, 1990, 1992, 1999) and Davis et al. (1996, 2006), who were followed by
number of international research teams (Abowd et al., 1996; Albaek and Serensen, 1998; Bruil et al.,
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2010; Centeno et al., 2009; Page, 2010). Nowadays, their approach represents mainstream in the research
of labour market indicators, however, there has not been paid enough attention to link these indicators
with the currently used ones so far. As a result, there exist two independent sets of indicators and it may
appear, at first sight, that there is not a causal link between both systems (i.e. between currently used
indicators of stocks and indicators of flows developed under the research projects).

Therefore, the main aim of this paper is to introduce the system of labour market indicators that
eliminates imperfections of the above mentioned approach. The system will be designed in such a way
to connect stocks and flows in the labour market and to ensure adequate links between supply
and demand sides of the labour market. Moreover, the system will be based on fundamental findings
of the economic theory concerning the labour market functioning in order to be utilizable also for
a verification of theoretical labour market models without further limitations. However, when switch-
ing from an economic to statistical labour market perspective, it will be necessary to deal with so called
adequation problem, i.e. it will be necessary to match economic terms with precisely defined statistical
indicators (see Fischer and Sixta, 2009). Subsequently, the higher information value will be illustrated
with a particular example of the Czech labour market.

The structure of the paper is as follows: section 1 introduces a theoretical framework of the labour
market that will provide a basis for the system of labour market indicators proposed in section 2. Sec-
tion 3 presents data sources and methods used. The main empirical results concerning the Czech labour
market in 2010 are presented in section 4. The last section concludes the paper.

1THEORETICAL MODEL

There is a great deal of theoretical work on the labour market, however, the use of principal findings
and conclusions drawn from the economic theory is usually limited because of fundamental differencies
between economic schools of thought - be it assumptions, conclusions or recommendations.® As for
the labour market statistics, it is essential to focus on various states of the labour market that relate
to labour market transitions as well as to the reallocation of jobs and workers. As far as the systematic ap-
proach to the labour market statistics is concerned, it is important to identify basic relations and transitions
on the labour market. Doing so, one can encounter the above mentioned problem of the inconsistency
of individual economic schools, but fortunately, all of the economic schools respect the law of supply
and demand, and differ in fact in the explanation of the scope and nature of stimuli and motivations of in-
dividual agents on the labour market. Therefore, the labour market functioning can be described as follows.

In the labour market, as in other markets, there are production factors whose utilization adjusts
to the economic cycle. As a factor of production, labour represents human resources involved in the pro-
duction process and is the subject to the law of supply and demand. On the demand side of the labour
market, there create employers new jobs or destruct redundant jobs. On the supply side of the labour
market, there offer workers their labour and are ready to accept the job at least at individuals' reserva-
tion wage rate (def. by Lippman and McCall, 1976), i.e. the lowest wage rate demanded by an individual
worker. When the employer offers less than the reservation wage, the worker leaves the job or does not
even apply for a particular job (Burdett and Mortensen, 1998).

Just as each worker sets his or her lowest acceptable wage, employers usually set — with respect
to the worker's contribution to the employer's revenue - their level of remuneration that they are willing
to pay for a particular job. Thesedays almost nobody doubts, that employers can voluntarily keep a higher
wage level compared to an equilibrium wage rate. As for the standard neoclassical model, its assumptions
have already been overcome (see e.g. Cahuc and Zylberberg, 2004; Isard, 1977; Kaufman, 1999; Brown,

3 The theoretical research on the labour market is summarized e.g. by Blau et al. (2006), Boeri and van Ours (2008), Borjas (2010),
Cahuc and Zylberberg (2004), Ehrenberg and Smith (2009), Manning (2003) or Saint-Paul (2000).
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1985; Rutherford, 2001), and employers can keep wage rates at higher levels for rational reasons. In fact,
employers can — thanks to higher wage rates — control the worker turnover (Lane et al., 1996a; Stiglitz,
1974; Schlicht, 1978), the probability of hiring less qualified employees (Malcomson, 1981; Weiss, 1980;
Burdett and Mortensen, 1998; Manning, 1993) as well as staff morale (Calvo and Wellisz, 1979; Rebitzer
and Taylor, 1995; Mankiw, 1998; Shapiro and Stiglitz, 1984).

As mentioned above, employers and employees meet on the labour market and respond to different
impulses. Responses of individuals vary, but in total, they lead to the particular level of employment
and remuneration. Figure 1 shows a theoretical framework of the labour market that is neutral with
respect to all economic schools of thought. This framework interlinks relations between employers
and employees and clearly shows not only the above mentioned relations between employees and em-
ployers, but also labour market transitions as well as job and worker reallocation (namely job creation,
job destruction, hires and separations).

Figure 1 Basic relations and job and worker reallocation in the labour market

TOTAL EMPLOYMENT
and corresponding level of remuneration
EMPLOYEE -

Source: Own construction

As an alternative, the above mentioned theoretical framework can be described in terms of catego-
ries of labour supply and demand. Figure 2 clearly depicts the relationship between supply and demand
in the labour market. As shown in Figure 2, filled jobs on the demand side reflect the situation of em-
ployed persons on the supply side and represent successfully matched jobs and workers. However,
essential information on the labour market is contained in the relation between unemployed persons and
vacancies. The number of job seekers usually exceeds the number of unfilled jobs, so the so-called Beve-
ridge relation is regarded as an important indicator of the labour market dynamics (see e.g. Blanchard
and Diamond, 1989). As for the efficiency of the labour market in terms of matching jobs and workers,
many empirical studies have confirmed the simultaneous coexistence of unemployment and vacancies,
i.e. the reallocation on the supply and demand sides generates delays in matching of both jobs and work-
ers. The (mis)match between jobs and workers can be formalized using a matching function, that plays
a key role in the search and matching theory (see Diamond, 1982; Blanchard and Diamond, 1989, 1990;
Mortensen, 1994; Burdett and Mortensen, 1998; Pissarides, 1985, 2000; Postel Vinay and Robin, 2002;
Kiyotaki and Lagos, 2007).

For the sake of completeness, it should be pointed out that the vast literature devoted to this subject
has used the diagram in Figure 3 (see e.g. Blanchard and Diamond, 1990; Burda and Wyplosz, 1994;
Broersma et al., 2000; Davis et al., 1996, and others). In this diagram, there are shown transitions be-
tween individual categories of economic activity (namely employed and unemployed persons) and per-
sons out of the labour market. For the purposes of this article, persons out of the labour market refer
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Figure 2 Relations between labour demand and supply
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Source: Own construction based on Bruil et al. (2010) and Burda and Wyplosz (1994)

to economic inactive population as well as to all persons leaving the national labour market due to mi-
gration or death. It is obvious that Figure 3 displays only the transitions on the supply side of the labour
market and omits several important aspects of the labour market covered by Figures 1 and 2. To be more
specific, Figure 3 totally ignores the demand side of the labour market or the relationship between job
and worker flows. Using such a labour market diagrams stems most likely from the fact that the litera-
ture on worker flows (i.e. on the labour supply) has developed separately from the literature on job flows
(i.e. on the labour demand). In addition, most models have assumed job and worker flows
to be equal (Burgess et al., 2000). Fortunatelly, empirical research on the relationship between the demand
and supply sides of the labour market has brought the required turnaround because it has explained
some of the labour market specifics as far as labour market functioning is concerned (e.g. Lane et al,,
1996b, confirmed that also expanding economic subjects destroy jobs and contracting employers create
jobs). This appears to be the reason why the synthesis of approaches has taken on greater significance
and the number of comprehensive studies has continually increased (Burda and Wyplosz, 1994; Hamer-
mesh et al., 1994; Lane et al., 1996a, 1996b; Davis et al., 1996, 2006; Burgess et al., 2000, etc.) instead
of studying only the supply side (Pissarides,
1985, 2000; Blanchard and Diamond, 1989, 1990)
or demand side (Dunne et al., 1989; Davis
and Haltiwanger, 1990, 1992).

Figure 3 Basicrelations and transitions on the supply
side of the labour market

2 SYSTEM OF LABOUR MARKET INDICATORS
The system of statistical information concerning
the labour market in the Czech Republic, presented
in this article, complies with both the theoretical
background and latest trends in the labour mar-
ket statistics. The most likely advantage of the new
system is the fact that all the key aspects of the la-
bour market are surveyed and evaluated together.
In addition, the system interlinks relations among

Out of
labour
force

employees and employers. Figure 4 shows all stocks
and flows included into the comprehensive na-
tional system of labour market at the macro level.
Note: E stands for employment, U unemployment. This scheme is based on the national accounting

Source: Own construction based on Blanchard and Diamond (1990), system proposed by Bruil et al. (2010), but it was
Burda and Wyplosz (1994) and Broersma et al. (2000)
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not effective to take over their system as a whole because they abstained from some events and flows
(migration, deaths) for reasons of simplicity. The system proposed in this article extends their model
and handles stocks and flows in the labour market in the wider context. Figure 4 shows mutual interactions
between the supply and demand sides of the labour market (represented by the pale grey area), but also
relations of individual players in the labour market to persons who are staying out of the labour market.
In this article, we distinguish between different states of being out of (un)employment. In the national
context, the stock of persons out of the labour market includes economically inactive population (such
as students, pensioners, etc.) represented by the white area in Figure 4. In the dark grey area, there are
allocated transitions that are not captured by the white area. To be more specific, the dark grey area
covers transitions on account of migration (emigration, immigration) and the natural increase
of population (live births, deaths). As stated by Potizkova (2008), migration plays a crucial role also
in the Czech labour market, so it cannot be omitted from the system.

The system of labour market information includes four stocks. On the supply side of the labour mar-
ket, there are three stocks classified, namely Employed (E), Unemployed (U) and economically inactive
persons (N). On the demand side, there is the number of Jobs (J) classified.

Figure 4 System of labour market indicators in the Czech Republic
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Source: Own construction

Above mentioned stocks are very closely related to flows that can be detected only in the labour mar-
ket (i.e. transitions between employment and unemployment) or they refer to economically inactive
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persons or migrants. Figure 4 depicts transitions of employed persons that are denoted as H and S (where
H refers to newly hired employees and S to separating employees), as well as transitions of unemployed
and economically inactive persons denoted as F. Subscripts denote one by one initial and final labour
market status, where

H,. represents transitions from categories X (x = e, m, n, u) to category E (i.e. to the employment),

Sex  transitions from E (i.e. from the employment) to X (x = d, e, m, n, u),

F,, transitions from X (x=m, n, u) to Y (y =m, n, u).

Initial and final categories of the labour market status are used in accordance with indicators men-
tioned above, or they imply events concerning other than current population of a given country, i.e.
M is used for migration and D for deaths.

As for employment, we identified following labour market transitions:

H,,. - immigrants who found a job and became employed,

H,. - unemployed persons who found a job,

H,. - persons out of the labour force who entered the employment,

H.. - employed persons who switched the job,

Sem — employed persons who emigrated,

Sea  — employed persons who were laid off,

Sen - employed persons who left the labour force,

Sea - employed persons who died and

See - employed persons who left the job but moved to another job (without delay).

In Figure 4, there are depicted flows that influence labour market via unemployment. Namely, these
flows are as follows:

F.. - persons currently out of the labour force who entered the labour market and became unemployed,

F,. - immigrants who became unemployed,

Fu - unemployed job searchers who left the labour force,

Fum - unemployed persons who emigrated, and

F. - unemployed persons who died during the given period.

For the sake of completeness, there are depicted flows in Figure 4 that are not directly linked
to the labour market. These flows are as follows:

F,n - immigrants who are out of the labour force,

F.n - newly born,

Fum — persons who were out of the labour force and emigrated, and

F,q - persons who were out of the labour force and died during the given period.

In addition to the labour status transitions, Figure 4 also depicts job-to-job flows (i.e. flows within
the category of employed persons). As Bruil et al. (2010) point out, in adressing labour market flexibility,
the focus should be on all movements of workers into and out of jobs. Thus, omitting job-to-job flows
understates the true magnitude of worker reallocation (Hyatt and McEntarfer, 2012) and the measure
would not count all labour market transitions. Neglecting job-to-job flows leads also to the biased con-
clucions concerning the labour market elasticity because there would not be any information on worker
flows with no job creation and destruction (i.e. on workers who have left their jobs and moved to another
jobs, and at the same time, the old jobs have remained and been filled by other workers).

As for the demand side of the labour market, there were two basic flows identified, namely creation
(JC) and destruction of jobs (/D).

Furthermore, Figure 4 also shows situations when supply and demand sides of the labour market
meet. These situations are depicted in those points where job flows intersects worker flows. To be more
specific, Figure 4 depicts the inflow into employment from unemployment followed by job creation
(point of intersection of lines JC and H,.), destruction of jobs after the workers' deaths (JD and S.a), etc.
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Relations between labour market indicators are shown in Figure 5. In fact, this diagram is a statistical mirror
to the theoretical framework of the labour market shown in Figure 1. Figure 5 depicts the above mentioned
indicators (JC, JD, H, S, E, U) as well as other, derived indicators. On the demand side of the labour market,
there are two indicators described, namely the net change of jobs (A], see below) and job reallocation (JR, see
below). On the supply side of the labour market, there are two following indicators depicted — the net employ-
ment change AE, see below) and worker reallocation (WR, see below). Relations between supply and demand
sides are measured using a ratio of the number of hires to job creation, or a ratio of the number of separations
to job destruction. Using these ratios, it is possible to measure the labour market flexibility, i.e. to conclude,
whether the Czech labour market is flexible or rather rigid in terms of fluctuation. In the case of the above
mentioned ratios with an estimated value higher than 1, the staff turnover is several times higher than would
be required by the demand side of the labour market. In other words, these values indicate the lack of the sta-
bility of workers that has significant negative consequences for staff loyalty, commitment and performance.

Figure 5 Stocks and flows on the demand and supply sides of the labour market and the links between them
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Source: Own construction

Stock indicators, namely the number of employed, unemployed and economically inactive persons,
are currently very well covered by the labour market statistics. These indicators are commonly known
and quantified on the basis of internationally accepted recommendations, so we decided not to pay more
attention to them.* Similarly, we will not further discuss the relation of vacancies and unemployed per-
sons, because this issue has already been deeply analysed by Galus¢ak and Minich (2007). Instead, we
will focus on indicators that are not commonly used in the Czech Republic. It should be noted that many

of these indicators have not even been defined in the Czech Republic.’

Description of methodology, indicators as well as links to corresponding international recommendations or European
regulation for LFS is accessible in CZSO (2014b). On business statistics, which is a source for information on the average
gross wage in the Czech Republic and average registered number of employees, focus Eurostat (2010) and CZSO (2014a).
With labour costs, as an integral part of business statistics, deals Eurostat (2011). Methodology of ISPV describes MPSV
(2013). Methodology of national accounts is described in CZSO (2012). Issues connected with registered unemployment
follows up CZSO (2014b), evidence of vacancies then MPSV (2012).

5 The basic indicators (H, S, JC, JD, AE, JR, WR) have already been used for other purposes by Duspivova (2011) and Dus-
pivova and Spacil (2011). These indicators are an integral part of the system of labour market indicators, and therefore
will be defined also in this article.
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More formally, labour market indicators are as follows:

Consider an economic subject s holding a job j with an employee e in the subset of economic subjects
o (industry, region, etc.) in the time period t. The number of employees (E) of the subject s in the time

period ¢ is defined as follows (1)
PO _ z": o®

the net employment change in the economic subject s is defined as (2)
AE(I) _ E(l) _E(ffl) .
Total number of jobs (J) in the economic subject s is defined as (3)

=3 J0.

and the net change of jobs (A]) in the economic subject s is defined as (4)

A] 0 _ Ji (t) -] (t 1)

Basic indicators of job and employee flows are defined as follows:

hires (H) in all of the economic subjects in the subset 0 according to Davis et al. (1996) as

n
HY =Y e, where (e, € s(”)/\(emi g s,

i=l

separations (S) from all of the economic subjects in the subset 0 according to Davis et al. (1996) as

50

SW = z es(;) , where (e. es"")A (e, & s®y,
job creation (JC) in the subset of economic subjects as (7)
(0 _ : (1) : (t-1)
jC, Z jis where (jo, €SI, &),
job destruction (JD) in the subset as (8)
(t) () . (t-1) : ()
JD, Z]m,where (o, €5 Ay, €57).
As for hires, there can be applied the identity based on Figure 4 (9)
H(I) — H(f) +H(f) +H(I) +H(f)
as well as for separations (10)
) _ ¢ (1) (1) (1) (1)
S =80 +80 +80 +80 +8L.
Total number of jobs can be calculated using the following formula (11)

J=Tu+Tv>
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where ]y identifies filled jobs and ]y vacant jobs.
In addition to the basic indicators defined above, there can be other comprehensive indicators derived,
namely total employment change (AE,) is defined as (12)

A =100 DY < HY 5, a2)
worker reallocation (WR) according to Davis et al. (1996) as (13)

WRY =+ 1)
and job reallocation (JR) defined by Davis et al. (1996) as (14)

JRY =JCY +ID. (14)

Relationship between individual indicators can be expressed using ratios mentioned in relation
to Figure 5, i.e.

R*=% (15)
S
R =5 (16)

Furthermore, it is possible to quantify indicators that assess labour market dynamics from a different
perspective. For example, excess job reallocation (EJR) defined according to Davis et al. (1996) as (17)

ERY =R -|AES|=JC & + D) -|jC ) ~/D )| (17)

provides a measure of the job reallocation beyond the minimum change in employment. In other words,
this indicator says about job changes that are not necessary to accomodate the net employment change
and, put simply, occurred unnecessarily. As another example may serve an indicator defined according
to Bassanini and Marianna (2009) in the form of excess worker reallocation (EWR) (18)

) (18)

s0

) _ (t) O — g (1) (1) (t)
EWRso _WRSD _|AE50 | _Hso +Sso _|Hso =S

that measures worker flows, that occurred beyond the minimum necessary to achieve the net employ-
ment change.

Then we can define an indicator of worker flows in excess of job flows, that is usually called churning (CH).
This indicator provides a measure of worker flows not related to job flows, and can therefore approximate
the worker flows in stable jobs. Churning can be defined in accordance with Burgess et al. (2000) as

CH;' =WR] -JR] (19)

or according to OECD (2009) as
CH! =EWR!"” ~EJR " (20)

so ?

where the following identity holds according to Haltiwanger et al. (2012)
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HY -JjCy =80 -DY. (1)

According to Tornquist et al. (1985), to convert time-t measures to rates, we divide the corresponding
figure by the average of employment at t and ¢ -1, i.e.

—0 _EJ+EJ” (22)
2 b
hence individual rates are as follows (using lower case letters for the rates):
)
2 (1) ]C S0
JC =— > (23)
E
D (t)
jdl =2, (24)
E S0
etc.
3 DATA AND METHODOLOGY

The system of labour market indicators, proposed in the previous chapter, will be more data demanding
in comparison to the generally known basic set of labour market indicators. In order to be able
to make meaningful conclusions on the labour market dynamics, the indicators of the supply side should
be consistent with indicators of the demand side (Davis et al., 1996). Consistent measurement of individ-
ual processes in the labour market requires ideally an integrated data source that links the both popula-
tions of workers and employers (Burgess et al., 2000). As for the Czech Republic, development of such
an integrated data source, that will incorporate data about persons as well as economic entitities, is lim-
ited because of the complicated legal situation from the perspectives of data treatment and their poten-
tial linkage. This is the reason, why individual indicators depicted in Figure 4 will be estimated using
the combination of the following data and data sources:

- the labour force survey (LES) (in particular CZSO, 2010, 2011d, 2011e);

- transition probabilities according to CZSO (2011b);

- stocks and flows of population (CZSO, 2011a, 2011c, 2014c);

- job and worker flows in the wage sphere (Duspivova and Spacil, 2011);

- vacancies according to the Ministry of Labour and Social Affairs (MPSV) statistics;

- statistics of job applicants from EU and the European Economic Area managed by the MPSV;

- foreigners employment statistics managed by the MPSV and

- data on valid trade licences granted to foreigners by the Ministry of Industry and Trade

of the Czech Republic (MPO).

Because of lack of relevant microdata, we will exploit the internal consistency of data on stocks
and flows at the macro level. Doing so, we will use the most suitable available data for each indicator.

All the figures presented in the next part are the annual measures and the reference year is 2010. This
period was chosen intentionally because for another period, there is no information available on labour
market transitions based on the LFS and grossed up to the universe (CZSO, 2011b).

The measurement unit of indicators of the supply side of the labour market is a physical person
(i.e. each person is alloted to one stock only). In order to be able to compare supply and demand sides
of the labour market, it is necessary to precisely define a job. Usually, a job is defined as an agree-
ment between an employee and an employer (Burda and Wyplosz, 1994; Davis et al., 1996; Pissarides,
2000; methodology of national accounts SNA 2008 according to UN, 2009). Using such a definition
of the job would provide the biased information on the Czech labour market because the LFS category
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of employed persons contains apart employees (i.e. those persons who are directly linked to the jobs
in terms of the above mentioned definition) also self-employed persons and employers. In accordance
with Bruil et al. (2010), the definition of the job will be broadened to job vacancies as well. Job vacancies
are an important part of the labour demand, because of the information on vacancies we can, among
others, evaluate achieving of the labour market equilibrium. So, the total number of jobs at the macro
level will be defined as the sum of:

— jobs created by employers (see the usual concept of the job),

- jobs created by self-employed and employers for themselves (on the basis of a notional, fictitious

agreement) and
- job vacancies.
The following is the description of our construction methods.

3.1Labour supply
Stocks
Stocks on the supply side of the labour market at the beginning and end of the period were set as follows:

— EM12010 112010 112010 yere get according to the LES results in the 1st quarter of 2010 (CZSO,
2010). As for the population aged 15 and older (population 15+), the difference between
the number of population on 1 January 2010 according to the demographic statistics (CZSO, 2011a)
and the LFS amounts to 0.01% of persons. We consider this difference as negligible for the above
mentioned purposes;

— EPL122010 31122010 NBLIZ2010 yere set according to the LES results in the 4™ quarter of 2010 (CZSO,
2011e). As for the population 15+, the difference between the number of population
on 31* December 2010 according to the demographic statistics (CZSO, 2011a) and the LFS amounts
to 0.05% of persons. In this case, we also consider this difference as negligible.

Flows according to the labour market status
Worker flows according to the labour market status were derived from both transition probabilities pub-
lished by CZSO (2011b) and an assumption that flows between the 3™ quarter of 2009 and 3" quarter
of 2010 are comparable to those between the 4™ quarter of 2009 and 4™ quarter of 2010. In fact, we as-
sumed that transition probabilities in the 4™ quarter of 2009 equaled to probabilities in the 4" quarter
of 2010. Transition probabilities in 2010 were obtained by multiplying of all transition matrices in individ-
ual quarters (see Table 1). The flows between individual labour market statuses were estimated as follows:
- H2'was estimated as the transition probability Unemployed - Employed multiplied by U'*-2*°;
— H2'" as transition probability Economically inactive > Employed multiplied by N*'-2°'7;
§2019 as transition probability Employed - Unemployed multiplied by E™!2°'7;
as transition probability Employed > Economically inactive multiplied by
- E2%'9 a5 transition probability Economically inactive > Unemployed multiplied by N'--201°;

~ Fa" as transition probability Unemployed - Economically inactive multiplied by U217,

2010 1.1.2010
Sen E ;

Table 1 Transition probabilities by the labour market status between the 3™ quarter 2009 and the 3 quarter 2010

Q32009/Q3 2010 Employed Unemployed Ec. Inactive
Employed 0.925 0.025 0.050
Unemployed 0.478 0.342 0.180
Ec.inactive 0.056 0.022 0.922

Source: Own calculation based on CZSO (2011b)
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Migration
Flows connected with migration were estimated using data on cross-border migration according to age
and sex (CZSO, 2011c) with an assumption that distribution of emigrants and immigrants according
to the labour market status is identical with those of the Czech population. Individual flows were esti-
mated as follows:

S ©

was estimated as a number of emigrants multiplied by the specific employment rate according
to age and sex in 2010;

- H2" as a number of immigrants multiplied by the specific employment rate according to age
and sex in 2010;

- E2'% a5 a number of emigrants multiplied by the share of unemployed persons according to age
and sex in 2010. To check the robustness in terms of accuracy of our accounting system
and to prevent underestimation on the basis of the demographic statistics, we compare this
estimate with the number of job applicants moving abroad, that were registered by the MPSV;

~ F2'% as a number of immigrants multiplied by the share of unemployed persons according to age
and sex in 2010. In this case, we compared our estimate based on the demographic statistics with
the number of newly immigrated job applicants registered by the MPSV during all quarters of 2010;

— F2'% as a number of emigrants multiplied by the share of economically inactive persons according
to age and sex in 2010;

- E2° 35 a number of immigrants multiplied by the share of economically inactive persons according
to age and sex in 2010.

Specific rates and shares according to age and sex were computed on the basis of the LES results

(CZS0, 20114d).

Demographic change

The numbers of employed, unemployed and economically inactive persons, who died during the period,
were estimated according to the data concerning both the natural increase of population (CZSO, 2014c)
and the LFS. We had to make an assumption that the distribution of dead persons according to the labour
market status is identical with those of the Czech population. $2'° was estimated as a sum of the num-
ber of dead persons in 2010 according to sex and age groups multiplied by the specific employment rate
according to age and sex in 2010. The latter one was based on the LFS results (CZSO, 2011d). Fx{'* was
estimated as a sum of the number of dead persons in 2010 according to sex and age groups multiplied by
the share of unemployed persons in the Czech population in corresponding sex and age groups. F2'° was
estimated as a sum of the number of dead persons in 2010 according to sex and age groups multiplied by
the share of economically inactive persons in the Czech population in corresponding sex and age groups.

F2910 was estimated as the number of live births in 2010 (see CZSO, 2011c).

Job-to-job flows
Stocks and flows of employees were estimated using the percentage share of employees in the category
of employed persons. This share was 82% in 2010 (CZSO, 2011d).

Besides the flows quantified in the wage sphere (Duspivova and Spacil, 2011), it was necessary
to estimate the flows of employees who changed their jobs and remained employed.

The estimate of H2! proceeds from the total number of hires H*°'%. H2°!% was estimated as a sum
of hires in the wage sphere and the minimum number of hires in the salary sphere. As for the latter,
it equals to the number of jobs created in the salary sphere in 2010. Then, the individual flows concerning
hires (based on the above mentioned percentage share of 82%) were subtracted from the total number
of hires, i.e.
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HZOIO — H2010 _HZOIO _H2010 _HZOIO. (30)

ee me ne ue

The estimate of Si'? proceeds from the total number of separations $*°'. $2°!% was estimated

as a sum of separations in the wage sphere and the minimum number of separations in the salary
sphere. As for the latter, it equals to the number of jobs destroyed in the salary sphere in 2010. Then,
the individual flows concerning separations (based on the above mentioned percentage share of 82%)
were subtracted from the total number of separations, i.e.

SezeOIU — 82010 _ SeZUOIO _ SEZ:IO _ Sj:lm _ S:§10 . (31)

Furthermore, the following identity was used

Hezeom _ Sezeow ; (32)
because an employee, who left one economic entity (and therefore is covered by SZ'°), passed into
another economic entity (and therefore is covered by H2''%). The system was therefore necessary to bal-
ance in such a way to keep the identity (32). This identity was achieved by increasing S2° by 136 thou-
sand persons. This balancing adjustment was carried out by separations because of the lower quality
of the primary data source available for the salary sphere.

The above mentioned job-to-job flows of employees were further increased by the sum of persons
changing their economic status from an employee to self-employed, and vice versa. The number
of these transitions was estimated as the number of persons in individual category at the beginning
of the period (CZSO, 2010) multiplied by the corresponding transition probability according to Table 2.
The transition probabilities in Table 2 were calculated using the same methodology as well as assumptions
as in the case of probabilities in Table 1. So, the job-to-job flows were increased by the number of employ-
ees who switched to self-employed persons (25 thousand persons) and by the number of self-employed
persons who became employees (21 thousand persons) in 2010. Since both flows relate to the transitions

within the category of employed persons, they were added to hires and separations in the same amount,
and therefore no other balancing adjustments were needed.

Table 2 Transition probabilities by the economic status between the 3" quarter 2009 and 3™ quarter 2010

Q3 2009/ Q32010 Employee Self-employed Without work
Employee 0.906 0.006 0.088
Self-employed 0.025 0.923 0.052
Without work 0.094 0.013 0.893

Source: Own calculation based on CZSO (2011b)

Balancing

Finally, there were worker and job flows balanced with respect to the stock information concerning
the labour market in the Czech Republic. As for our accounting framework, three stock-flow equations

were used, namely:

31.12.2010
E =

_ pr1.1.2010 2010 2010 2010 2010 2010 2010 2010 2010 2010
- E +HIT|€ +Hn€ + HLlE +Hee _SSE _SEU _Sen _Sem _Sed >

(33)

25



ANALYSES

31.12.2010 __ 1.1.2010 2010 2010 2010 _ 2010 _ 2010 _ 2010 _ 2010

U =U +S, +F, +F., H., F. F. Fg (34)
31.12.2010 __ 1.1.2010 2010 2010 2010 2010 2010 2010 2010 2010

N =N +S., +F,. +F. " +F ~ -H.  -F.  —-F_ =~ —-F. . (35)

During the balancing, we used additional data on the total number of the Czech population on 1*Jan-
uary 2010 and 31* December 2010. In an ideal case, the change in a stock should equal inflows minus
outflows. As for the Czech population, this simple accounting rule does not hold because of the problems
concerning recording of the cross-border migration in the demographic statistics.® Balancing adjustments
of the stocks of employed, unemployed and economically inactive persons were carried out because
the initial stocks were based on the LFS results (i.e. they referred to individual quarters, not to specific
dates, e.g. to 1* January 2010 or 31* December 2010). Balancing adjustments are provided in Table 3.

Table 3 Balancing adjustments of the labour market indicators in the Czech Republic in 2010

Indicator Result of which balancing adjustment
[thousand persons] [thousand persons]
y1-1:2010 431 8
3112:2010 355 8
N11:2010 5228 -27
31122010 5286 31
Ha0 72 57

Source: Own calculation

3.2 Labour demand

Job stocks

JH12010 was estimated as the sum of employees, employees with a second job, employers, own-account
workers, family workers and members of producers' cooperatives (all in physical numbers of persons)
according to the LFS (CZSO, 2010) and vacancies in the 1% quarter of 2010. PL122010 s estimated as a sum
of employed persons and employees with a second job according to the LFS (CZSO, 2011e) and va-
cancies in the 4™ quarter of 2010. Job stocks were further adjusted using data on job flows (see below)
to hold the equation

] 31.12.2010 _ ] 112000 JC 2010 -JD 2000 (36)

Balancing adjustments were carried out to initial job stocks (+18 thousand jobs) as well as final job
stocks (+17 thousand jobs).

Job flows

Estimates of JC?°!° a JD*°!° came out from an assumption that in the salary sphere, there is the lower
level of flows compared to the wage sphere. Nowadays, no survey is available in any country similar
to the Czech Republic that would focus on differences in the level of job and worker flows in the wage
and salary spheres. Generally, the salary sphere is considered to be more stable part of an economy
and is characterized by both the lower level of job flows and the higher stability of employees. That

6 The demographic statistics defines external migration as a change of a permanent stay of the person from the Czech Republic
to abroad or from abroad to the Czech Republic (CZSO, 2001). Therefore, migration is not recorded if any change in perma-
nent stay does not occur.
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is confirmed e.g. by Pisani-Ferry (2003) who stated that the public sector participated in job creation
in the French economy by only 15% during the period 1996-2001. We suppose, with regard to Pisani-Fer-
ry (2003), that the wage sphere participated in job reallocation by 90% and salary sphere by 10%. Taking
into consideration, that employment in the salary sphere was in 2010 more or less stable,’ the job real-
location in the salary sphere is divided into created and destroyed jobs in the ratio of 1:1 (see Table 4).

Table 4 Estimates of job flows in the Czech Republicin 2010

Indicator Result share on reallocation

[thousand jobs] [%]
JCR' 394 _
JDE" 184 -
JRZ10 578 2
]RSZSOIO 64 10
JCR° 32 _
JDE 32 _

Note: WS means the wage sphere, SS the salary sphere.
Source: Own calculation

In accordance with the definition of the job, there were estimated job flows that were connected with
transitions of persons among economic statuses (above all with self-employed persons). Jobs were created
in two cases — if an employee became self-employed (25 thousand jobs) or if a person out of the labour
force became self-employed (56 thousand jobs). Jobs were destroyed in cases when a self-employed be-
came an employee (21 thousand jobs) or left the labour market (43 thousand jobs). The estimates were
based on the numbers of persons in individual categories according to CZSO (2010) and transition
probabilities in Table 2.

Job flows were further adjusted in order to hold the equation (17). Since the difference between hires
and separations amounted to 90 thousand persons, it was necessary to carry out the balancing adjust-
ment concerning job flows in the amount of 136 thousand jobs. Due to this fact, the number of destroyed
jobs was increased by 136 thousands.

4 STOCKS AND FLOWS IN THE CZECH LABOUR MARKET

Figure 6 summarizes job and worker flows in the Czech labour market in 2010 as constructed
by the system proposed in the previous chapters. Stocks and flows are balanced at the macro level
and the units of measure are thousand jobs and thousand persons (i.e. each person is alloted to one stock
only). Table 5 presents job and worker flows expressed as rates using denominator (22).

Figure 6 (and analogously Table 5) offers a new perspective on the Czech labour market dynamics.
First, job flows involved 18.9% of jobs (jr*°'%) and worker flows 39.0% of employed persons (wr**'?)
in the Czech labour market in 2010. Second, the flows between labour market statuses appear to be par-
ticularly large. In 2010, 51.4% of unemployed persons found a job (i.e. the flow from unemployment
to employment was related to 51.4% of unemployed persons), and otherwise put, 4.1% of employed per-
sons represent the inflow from unemployment to employment. On the contrary, 2.5% of employed persons
became unemployed and these persons accounted for 30.8% of the unemployed. From the Czech labour
market perspective, there is also the migration important because 1.5% of workers immigrated in 2010.

7 According to CZSO (2011b), the average registered number of employees in the 1 quarter of 2010 in the salary sphere amounted
to 742.7 thousand persons and 747.3 thousand persons in the 4™ quarter of 2010.
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Figure 6 Stocks and flows in the Czech labour market in 2010 (thousand persons, thousand jobs)
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Furthermore, Table 6 shows some keynote indicators of labour market dynamics that are of crucial impor-
tance for the social policy. To be more specific, the transitions between unemployment and economic inac-
tivity may indicate, for example, that unemployed persons opt out from searching for a job. In 2010, 19.3%
of the unemployed left the labour force, and vice versa, 20.9% of economically inactive persons became
unemployed. Table 6 expands the analysis and shows the most important rates calculated with the denom-
inator (22), i.e. the average number of employed persons (E*19) as well as with the denominators defined
as the average number of unemployed (U 219 and economically inactive persons (N 2019 in fand ¢-1.
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Table 5 Job and worker flows rates in the Czech Republic in 2010
Indicator [%)] Indicator [%] Indicator [%]
h2010 41 52010 0.2 wr?010 39.0
2o 25 5210 05 o 189
h2010 43 2010 20.4 ewr?10 372
5210 49 $2010 186 ejr?? 17.1
n2010 10.5 je2omo 10.4 ch*1° 20.1
52010 10.5 jarore 8.5 R* 2.0
h2010 15 A1 18 R 22

Note: Differences in sums are caused by rounding.
Source: Own calculation

Table 6 Comparison of job and worker flow rates in the Czech Republic in 2010 according to different denominators

Rate Denominator

[%] 2010 U 2010 N 2010
B30 4.1 514 _
52010 25 308 -
h2010 43 - 40
52010 49 - 46
ﬁ‘zl?lo _ 19.3 1.4

2010 - 209 1.6
B, 2010 15 - -
s l0 02 - _

Source: Own calculation

Figure 6 shows also the flows within the category of employed persons (i.e. the job-to-job flows) that
experienced 10.5% of workers. In 2010, the job-to-job flows accounted for 465 thousand workers who left
their job and found another. A detailed analysis revealed that 21 thousand self-employed persons became
employed and vice versa, 25 thousand employed persons became self-employed.

Due to the natural increase of population (live births, deaths) the number of employed persons
decreased by 0.5%.

In Figure 6, we provide stocks and flows concerning jobs as well. As for stocks, the number of jobs exceeds
the number of employed persons because a person may work in several jobs. In 2010, there were 10.4%
of jobs created and 8.5% of jobs destroyed, so the net change in the number of jobs equals 1.8% (see Table
5). In fact, job flows may be even higher because any flows within firms have not been taken into account
in this study. According to Hamermesh et al. (1994), accounting for simultaneous creation and destruc-
tion of jobs may increase economywide job flows by up to 15%. The same applies for worker flows as well.

Table 5 demonstrates several interesting facts about job and worker flows and their relations. The ra-
tios defined in (15) and (16) indicate that the number of hires was two times higher than the number
of jobs created in 2010, and the number of separations was more than two times higher than the number
of jobs destroyed, respectively. The worker flows were much larger - by a factor of 2 - than the job flows.
The pattern of excess turnover can be further detailed using both excess job reallocation (ejr*°'’) and ex-
cess worker reallocation (ewr?°1). The evidence in Table 5 shows that worker flows exceeded the job flows
in 2010, i.e. there was a vast amount of labour reallocation in the Czech labour market. About 17.1%
of the jobs changes took place but these changes were not needed by firms to reach the desired employment
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level. As for worker flows, 37.2% of workers moved beyond required adjustment in the employment level.
This is a clear evidence of significant levels of churning (ch**'°) in the Czech labour market in 2010, be-
cause 20.1% of the worker flows arose from permanent jobs. Otherwise put, 20.1 % of worker flows were
not associated neither with creation nor destruction of jobs. This result is consistent with the measures
of job-to-job flows (i.e. flows within the category of employed persons), namely #22'° and s2%'°. The sum
of both measures of job-to-job flows (10.5 and 10.5% respectively) corresponds with the level of churning.

CONCLUSION

The main aim of this paper was to present a new system of statistical indicators concerning the labour
market in the Czech Republic with respect to the theoretical background as well as to latest trends
in the labour market statistics.

First, a theoretical framework of the labour market was introduced. This framework interlinks relations
between employees and employers, characterizes the processes associated with demand and supply sides
of the labour market, and what is more, it is neutral with respect to all the economic schools of thought.

Then, there was the new system of statistical information concerning the labour market proposed.
The most likely advantage of the new system is the fact that the system interlinks relations between
employees and employers and all the key aspects of the labour market are evaluated together. The sys-
tem proposed in this article extends current models and handles stocks and flows in the labour market
in the wider context. Moreover, it provides new evidence on labour turnover caused by the natural
increase of population as well as by migration. In addition to the generally known indicators of economic
activity, we proposed new indicators of job creation, job destruction, hires, separations, job reallocation
and worker reallocation. Furthermore, we defined aggregate indicators that allow us to assess labour
market dynamics from a different perspective, namely excess worker reallocation, excess job realloca-
tion and churning.

There have never been quantified the indicators concerning job and employee stocks and flows
using integrated data source in the Czech Republic, so the pilot results were introduced in this paper.
The worker and job flows were balanced with respect to the stock information concerning the labour
market, so the measures of job and worker flows shed better light on employment dynamics. Conclu-
sions that can be drawn from the proposed system have an essential importance also for the economic
policy — actually, in 2010 the changes in the labour market were associated with 18.9% of jobs and 39.0%
of workers in the Czech Republic.

The system brings a new insight to the dynamics of the labour market compared to the general-
ly known basic set of labour market indicators. It is obvious that implementing the new system, we
could prove some hypotheses that were impossible to prove before. The systematic approach, based
on a wider use of linked employer-employee microdata combined with new indicators, has the advantages
of a higher information capability as well as of complying with the requirements of the academics. Pro-
vided that sufficient data are available, it is possible to construct a consistent set of all relevant indicators
at the macro level in a full time series.
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