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Spatial Analysis Of Human Capital Structures

Abstract

The main purpose of this paper is to analyse therdependence between
labour productivity and the occupational structurehuman capital in a spatial
cross-section. Research indicates (see Fischer)20@3ossibility to assess the
impact of the quality of human capital (measurednbgans of the level of
education) on labour productivity in a spatial csesection.

This study attempts to thoroughly analyse the isasguming that apart
from the level of education, the course of educatmccupation) can also be
a significant factor determining labour productivin a spatial cross-section.

The data used in this paper concerning labour fostecture in major
occupational groups in a regional cross-section esnfrom a Labour Force
Survey. The data source specificity enables thesassent of labour force
occupational specialisation at the regional leveidathe estimation of this
specialisation at the subregional or county level.

An in-depth analysis of the occupational structofehe labour market in
a spatial cross-section is an important theoretiaad practical area of study
necessary for the development of effective laboarket policies and the
education system.

Keywords:labour market, occupational groups, labour produityi
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1. Introduction

The main purpose of this paper is to analyse tteedependence between
labour productivity and the occupational structafdhuman capital in a spatial
cross section. Research indicates (see Fischen #®9ossibility to assess the
influence of the quality of human capital, measurgdhe level of education, on
labour productivity in a spatial cross section.

The study attempts to thoroughly analyse the isascieowledging that it
is not solely the level of education but also tharse of education (occupation)
likewise that may become a significant factor dataimg labour productivity in
a spatial cross section.

This paper uses the data concerning labour forngctate in major
occupational groups in a province (NUTS2) crosdisectaken from a Labour
Force Survey. The specificity of data source ersmbbeassess a professional
specialization of the labour force at a provinc&J$2) level and to estimate
this specialization at the subregional (NUTS3)aurtty (NUTS4) level.

2. Specialisation and localisation by occupation@roups

Analyses of the labour market occupational compwsittilise the Polish
Classification of Occupations and Specialisatiamsgeuous with the international
ISCO-08 classification. The Polish classificatisnai hierarchical framework of
occupational groups which currently identifies 18jon groups, 43 sub-major groups,
132 minor groups, 444 unit groups and 2366 ocaupmind specialisations.

The paper makes use of data from a Labour Forcee$umcross the
provinces as well as the major and sub-major odouga groups. The table
below presents the layout of the classificationhwitames of occupational
groups and their codes.

Table 1. ISCO-08 Code and occupational groups’ narse

ISCO ISCO
08 Major group 08 Sub-major group
Code Code

01 Commissioned armed forces officers

0 Armed forces occupations| 02 | Non-commissioned armed forces officers

03 | Armed forces occupations, other ranks

11 Chief executives, senior officials and legisiato
12 | Administrative and commercial managers

13 | Production and specialised services managers
14 Hospitality, retail and other services managers

1 Managers
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21 Science and engineering professionals
22 | Health professionals
23 | Teaching professionals
24 Business and administration professionals
25 Information and communications technology preifazals
26 | Legal, social and cultural professionals
31 Science and engineering associate professionals
o . 32 | Health associate professionals
3 'Fl)':eocfremzlsci?:;;nd associate 33 | Business and administration associate profesision
34 Legal, social, cultural and related associabéegsionals
35 Information and communications technicians
41 General and keyboard clerks
42 | Customer services clerks
43 Numerical and material recording clerks
44 | Other clerical support workers
51 | Personal service workers
52 Sales workers
53 Personal care workers
54 | Protective services workers

2 Professionals

4 Clerical support workers

5 Service and sales workers

Skilled agricultural, 61 | Market-oriented skilled agricultural workers
6 forestry and fishery 62 | Market-oriented skilled forestry, fishery and hugtivorkers
workers 63 | Subsistence farmers, fishers, hunters and gather

71 Building and related trades workers, excludilegteicians
72 Metal, machinery and related trades workers

; | Craftand related trades 73 | Handicraft and printing workers

workers 74 | Electrical and electronic trades workers

75 Food processing, wood working, garment and ottet cr
and related trades work

) 81 Stationary plant and machine operators
Plant and machine

8 operators, and assemblers 82 As§emblers -
83 | Drivers and mobile plant operators
91 Cleaners and helpers
92 | Agricultural, forestry and fishery labourers
93 Labourers in mining, construction, manufacturind an
9 Elementary occupations transport
94 Food preparation assistants
95 | Street and related sales and service workers
96 Refuse workers and other elementary workers

Source: http://www.ilo.org/public/english/bureaatsisco/isco08/

Location quotients for major occupational groupsparticular provinces
(NUTS2) have been calculated in order to deterthinespecialisation and location
of human capital (of the employed) across occupatigroups (see Table 2).
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Table 2. Location quotient' (LQ) by major occupational groups

in 2011 in Poland

and provinces (NTS2)

0 R%) " - 2| _ »

Sl e | £ 5 |<0|B8|Tu| o ¢ |35

o o ‘& 'S ce|lws|2a|xea = c g

NUTS2 ) o 7} c cxX || 33X | 88X 2 [T

o} S st} 5 Los|2n|l8c| 0o 2 |E3

£ s o > Oz| o2 | 53 B o |23

< o = nel< o
dolncslgskie 0.48 | 0.94 1.06 1.06| 0.99 1.1 1.06
kujawsko-pomorskie 0.87 | 0.75 | 0.97 | 1.05| 1.00
lubelskie 1.02 0.81 0.83 0.93 0.82
lubuskie 098 | 080 | 0.86 | 1.05| 1.03
todzkie 0.98 1.00 0.90| 0.93 1.17 0.98 1.04 0.92 118 1.08
matopolskie 040 | 101 | 1.08| 080/ 089 108 118 1.0 0.89 Q.85
mazowieckie 112 | 1.14 - 1.14 | 1.14| 087 0.90 0.69 | 0.80 | 0.87
opolskie 1.10 | 0.84| 0.77 | 092 | 0.97
podkarpackie 095 | 0.66 | 0.77 | 0.95 | 0.77
podlaskie 0.58 | 0.80 | 0.83 | 0.83| 0.85
pomorskie - 099 | 1.11| 1.16] 0.99
slaskie 0.12 | 1.19 1.09 1.19| 1.13
Swietokrzyskie 0.08 | 1.01 | 0.74 | 0.66 | 0.75 | 0.84 0.99
warmiisko- 092 | 081| 1.09| 087 1.0f{ 0.69 1.18
mazurskie
wielkopolskie 1.08| 086 089 096 103 0.95 116 099 1.19
zachodniopomorski 1.01| 084| 105 104 1.1§ 055 | 1.08 | 1.06 -

(darker shade — localisation (specialisation),téglshade — lack of localisation (specialisation)

Source: author’s own calculations.

A brief analysis of the location quotient tabledsdo the conclusion that
there exists a provincial specialisation in terrheacupation and that there occurs
a concentration of people belonging to major ociopal groups in particular

provinces.

People employed within the Armed Forces occupdtigraip (0) are most
densely concentrated in the Lubuskie, Zachodniopski®o and Warntisko-
Mazurskie provinces (LQ above 2). Conversely, they least prevalent in the
Swigtokrzyskie andlaskie provinces.

L A location quotienfLQ) is an analytical statistic that measuresgiorgs specialisation relative
to a larger geographic unit (see: Ekonometria przesna, Suchecki B. (ed.) C.H.Beck,
Warsaw 2010, p.135).
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In the case of people categorised as employedeimimagers group (1),
clear location does not occur (merely a notableplssirin the Slaskie and
Mazowieckie provinces). Provinces with a lower LQr fmanagers include
Podkarpackie and Podlaskie.

For the professionals occupational group (2) thisSwigtokrzyskie and
Kujawsko-Pomorskie provinces that have the lowé3t Professionals are more
concentrated only in the Mazowieckie province.

Technicians and associate professionals (3) asgraticantly concentrated in
any province. Lower concentrations can only be miksdnSwietokrzyskie province.

Similarly, with clerical suport workers (4) a lowlecation quotient is only true
for theSwigtokrzyskie and Podkarpackie provinces.

In the case of Service and Sales workers (5),mssible to pinpoint areas
with an unusually high or low LQ — it is the occtipaal group characterised by the
most even spatial distribution.

Skilled agricultural, forestry and fishery worke() are conspicuously
concentrated in the following provinces: Lubelskgjictokrzyskie, Podlaskie
(LQ over 2) and Podkarpackie (LQ of 1.76). Convistdbey are least prevalent
in theSlaskie, Lubuskie and Dolstaskie provinces (LQ below 0.5).

Craft and related trades workers (7) are locatati@rOpolskie, Warmsko-
Mazurskie and Kujawsko-Pomorskie provinces. Ihes Mazowieckie and Lubelskie
provinces that have low LQs for this group.

Plant and machine operators and assemblers (8oaentrated in the
Dolnoslaskie, Lubuskie andlaskie provinces, whereas they are less numerous
in the Lubelskie, Podlaskie i Mazowieckie provinces

A high concentration of people belonging to theredatary occupations
group can be observed in the Lubuskie, Zachodniopskie and Opolskie
provinces, while the Podkarpackie province haswall® for this group.

An analysis of location quotients reveals thataterprovinces specialise in
specific occupational groups — the Mazowieckie ipi®/in the occupational group of
professionals (2); the Dolélaskie andSlaskie provinces in plant and machine
operators and assemblers (8); the Lubelskie, Puoaillde, Podlaskie and
Swigtokrzyskie provinces in skilled agricultural, fargsand fishery workers (6); the
Kujawsko-Pomorskie and Warfisko-Mazurskie provinces in crafts and related
trades workers (7) as well as Armed Forces ocansafD); the Opolskie province in
crafts and related trades workers (7) and elemente&cupations (9); the
Zachodniopomorskie province in elementary occupati(®) and Armed Forces
occupations (0); the Pomorskie province in Armedc&® occupations (0). The
todzkie, Matopolskie and Wielkopolskie provinces,tbe other hand, do not possess
occupational groups whose LQ exceeds 1.2 andabkispecialisation.
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3. Labour productivity and occupational structure

The next step involved conducting a comparativdyarsof the relation
between labour productivity (measured by means fs& Value Added per
employed person) and the occupational structurth@femployed in terms of
major occupational groups across provinces. Théysisawas based on 2011
data due to the availability of regional accoursaerning Gross Value Added.

Figure 1. Gross Value Added (GVA) per employed peos in 2011 NUTS2 (Poland=100)

(69.9;86.3)

B 86.3;1027) 1 7
B 1027;119.) d
I

119.1;135.5)

Source: author’s own calculations.

The highest level of Gross Value Added per emplgyeidon (in relation
to the country’s average) in 2011 was reported azdivieckie (exceeding the
country average by 35.3%). Other provinces with adue higher than the
national average are Doklgskie,Slaskie and Pomorskie.

At the other extreme, with levels of GVA per emgdyperson considerably
below the country’s average were the Lubelskie kBigmhckie Swictokrzyskie and
Podlaskie provinces.
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Figure 2. Share of Professionals (in %) and LQ (NU$2) in 2011

I (13 16)
I (6:19)
922
(2225

Source: author’s own calculations.

The highest share (of people employed) in the catiopal group of
professionals (2) in 2011 was also recorded inMbaeowieckie province (LQ at
1.42). A high share of specialists (exceeding tbentry’s average) was also
reported in the Pomorskiglaskie, Matopolskie and Doldtaskie provinces.

A lower share (well below the country’s averagepebple employed as
professionals was recorded in all provinces wittoaspicuously lower level of
Gross Value Added per employed person (Lubelskimdk&packie,
Swietokrzyskie, Podlaskie) but also in the Kujawsko-Reskie and Opolskie
provinces.
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Figure 3. GVA per employed person in 2011 NUTS3 (Rmd=100)

[ 60;82) (19) T

I (52:104) (30) ha 0
B (104;126) (13)

I 126;149)

Il (145;170) (0

Hl 170;192) 2)

Source: author’'s own calculations.

An in-depth analysis of the level of Gross Valuedad per employed
person in the spatial cross-section indicatesttiehighest positive divergences
from the country’s average are found in the Legi@agoéw subregion (copper
mining area), the Warsaw subregion (capital citifje Tychy subregion
(automotive industry), the Ciechandw-Ptock subreg{petroleum industry).
Values exceeding the average can also be obsenadtsubregions functioning
as metropolitan areas.

The lowest level of GVA per employed person is fibum the following
subregions: Przendly Krosno, Putawy and Chetm-Zaii where agriculture is
the dominating element of the region’s economy.

The assessment of the strength of the correlatbme®en the occupational
structure of the employed and labour productivitghe provincial cross-section
was conducted using the Pearson correlation coaific
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Figure 4. Correlation coefficients (share of majoioccupational groups-GVA) NUTS2 in 2011

1,0

0,0 -

-0,5

-1,0

Source: author’'s own calculations.

The highest positive value of the correlation coefht determined for
Gross Value Added per employed person and the sbiathe population
employed in particular major occupational groupghim provincial cross-section
was obtained for the major occupational group aféasionals (2). High values
(of statistical significance) of the correlationetfwient were also observed for the
following occupational groups: managers (1), teabns and associate professionals
(3), clerical support workers (4).

A statistically significant negative correlationtwiGross Value Added
per employed person is present for those employdtthinwthe skilled
agricultural, forestry and fishery workers group. (6

An in-depth analysis across the major occupatiagr@ups confirms

a strong negative correlation (of statistical digance) for occupational groups
associated with agriculture: market-oriented sdillegricultural workers (61)
and subsistence farmers, fishers, hunters andrgash@3). On the other hand,
a noticeable positive correlation was observedHerfollowing groups: business
and administration professionals (24), informati@md communications
technology professionals (25), administrative aondthmercial managers (12),
science and engineering professionals (21), infdbomaand communications
technicians (35), General and keyboard clerks (4é&yal, social and cultural
professionals (26), business and administratiorocia® professionals (33),
protective services workers (54), customer servidesks (42), science and
engineering associate professionals (31).

The chart below presents the values of correlatimefficients —
statistically significant at the 5% level of signdnce (darker shade) and values
ranging from 0.2 to -0.2 (lighter shade).
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Figure 5. Correlation coefficients (share of sub-njar occupational groups-GVA) NUTS2 in 2011
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Source: author’'s own calculations.

4. Conclusions

The analyses conducted have confirmed the cowalalietween the
occupational structure of the employed and thelle/6&ross Value Added per
employed person in the provincial cross-section.

The highest influence on labour productivity in tiardar regions in this
sense is exerted by the share of people employiihvwhe occupational group
of professionals (2). A positive influence (of &#ctal significance) has also
been observed for the following occupational groupanagers (1), technicians
and associate professionals (3), and clerical stppwkers (4).

The highest negative correlation was obtained k& share of major
occupational group of skilled agricultural, forgsand fishery workers (6).

The share of people employed within the major oatiopal groups of
Armed Forces occupations (0), service and salekes®I(5), crafts and related
trades workers (7), plant and machine operatorsaasdmblers (8), elementary
occupations (9) is not significantly correlated lwiGross Value Added per
employed person.
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The analysis of correlations across the sub-magmugational groups
facilitates the identification of areas capablegeherating superior effects of
labour force use. It is possible to indicate thastanding labour productivity is
mainly owed to the work of specialists and suppgrtiroups. The aforementioned
areas of high labour productivity comprise manageni@ccupational groups 12,
24), engineering (occupational groups 21,31), I6dcgpational groups 25, 35),
business support (occupational groups 26, 33, 2154).

The results of analysis indicate that the highedtolr productivity
regions are characterised by a high share of emp@ayin the following areas:
management (staff, managers), engineering (engnedCT (computer
scientists) and business services (lawyers, adirdtitn, customer service,
security), which can be an important indication édiucational policy (fields of
study), labour market policies and supporting gageeurship.

The obtained results indicate a spatial diversitiabour productivity and
the occupational structure of the employed. Infriguresults are also to be
expected from detailed analyses, e.g. across dimuglasub-groups (identification
of occupational groups generating high labour petidity) or across subregions
or counties (spatial analysis). However, due tortsige of statistical data,
especially in the case of spatial analysis, suctergure is currently a tough
challenge. An attempt at estimating the occupatistracture of the employed
populations across subregions (NUTS3) and coufié&sT S4) is the next step
to be taken in this field.
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Streszczenie

PRZESTRZENNE ANALIZY STRUKTURY KAPITALU LUDZKIEGO

Gtéwnym celem opracowania jest analiza zZatéci produktywnéci pracy
i struktury zawodowej kapitatu ludzkiego w przekmjzestrzennym. Badania wskaz{gor.
Fischer 2009) na niiwos¢ oceny wptywu jakai kapitatu ludzkiego mierzonego poziomem
wyksztalcenia na produktywsigpracy w przekroju przestrzennym.

W opracowaniu podfo proke pogkbionej analizy problemu zakltadaj ze poza
poziomem wyksztalcenia zngmym czynnikiem gdicujgcym produktywn&@ pracy
w przekroju przestrzennym pediy kierunek wyksztatcenia (zawdéd).

W opracowaniu wykorzystano dane dajgezstruktury pracuicych wedtug wielkich
grup zawodowych w przekroju wojewddzkim pocjmelz Badania Aktywidc Ekonomiczne;
Ludndici (Labour Force Survey). Specyfikadia danych pozwala na ocespecjalizacii
(lokalizacji) zawodowe] sity roboczej na poziomi@jewodzkim oraz szacowanie tej
specjalizacji na poziomie podregionalnym lub poawatm.

Pogkbione analizy struktury zawodowej rynku pracy weRraju przestrzennym
stanowgy wany teoretycznie i praktycznie obszar bédaieziedny dla prowadzenia
efektywnej polityki rynku pracy i systemu edukaciji

Stowa kluczowerynek pracy, grupy zawodowe, wydajhpracy



