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EWA KUSIDEL *

Convergence of Regional Human Development Indexes in Poland

Abstract

The subject of convergence became popular in Poland upon its accession to
the EU in 2004. Since then Poland has been a beneficiary of the cohesion policy —
a regional policy of the European Union aimed at increasing the level of
economic, social, and territorial (spatial) cohesion. While the economic aspect is
a very thoroughly researched area of convergence studies, the social aspects are
less often covered by specialist literature. This is the issue raised in this paper
which, along with separate measures of social convergence, constructs a region
HDI measure to evaluate the social cohesion of Poland’s reQidfedues of
regional HDIs in Poland were not known and required calculation, which
allowed for drawing conclusions about the standards of living of inhabitants in
specific provinces. In general, it was possible to determine that HDIs are rising in
all regions, which means, simultaneously, an increase in the standards of living of
the provinces’ populations. At the same time, however, that growth was
accompanied by increasing divergences in the HDI distribution among regions
(sigma-divergence). The study of convergence of specific HDI components also
allowed to note that HDI divergences are mainly caused by increasing economic
inequalities between regions in Poland (measured by the Gross Domestic Product
Index), and inequalities in education (measured by the Education Index).

" Ph.D., University of £6d, Faculty of Economics and Sociology, Department of Spatial
Econometrics

L In this article regions (provinces) are understood as the NUTS 2 territorial units, i.e. Polish
voivodeships.
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1. Introduction

The term ‘convergence’, as used in this articlegmyed from neoclassical
concepts of the growth theory (the 1950s and 196@s¢re convergence meant
a process of evening out per capita incomes amangitkies or regions.
Convergence was most thoroughly researched workdimidhe 1980s and 1990s,
while in Poland the subject of convergence becaamilar only upon Poland’s
accession to the EU in 2004. Since then Polandbbkas a beneficiary of the
cohesion policy — a regional policy of the Europé&hmion that strives to increase
the level of economic cohesion, i.e. convergenceo@® hand, according to some
politicians and economists convergence is an egdegtitcome of integration,
while on the other hand, numerous research studest doubt on the
effectiveness of the cohesion policy. The doubéraainly based on two facts:
the inability of supported regions to grow on thewn after external assistance
ceases to be provided, and the presence of evidemieming that interregional
cohesion, being a standard until the late 1970ss a¢hmt occur anymore. These
facts pertain to economic convergence, verifiedhenbasis of economic activity
measures, the most frequent being GDP per capitaetkr, the cohesion policy,
carried out within the framework of the EU regiopalicy, has broader aspects:
economic, social, and territorial (spatial) chéEhis means that cohesion policy
aims to raise the levels of not only economic bisb asocial and territorial
(spatial) convergenéeSocial convergence means decreasing the diffeseirc
human and social capital, and the standard ofdivBpatial cohesion is increased
by eliminating barriers to the accessibility of iats, especially peripheral ones,
through better communications and connections eétitrally located ares

This article focuses on the issue of social corsecg, which is measured
by means of indicators describing the standardvofd. In her 2010 article, the
author proved that convergence occurs among presindth respect to variables
that characterize the labour market (convergenoearaing the labour market is
much faster than that for data describing econagroevth). This article strives to
examine a more general indicator characterizingstaedard of living, i.e. the

2 When convergence is discussed, its definitionirgisrom the growth theory is most
commonly assumed — i.e. economic convergence ¢tetldn decreasing disproportions in measures
based on the gross domestic product), althoughsthee of convergence may also concern many
other spheres of life. For example the PWN Encyabojia (1999, p. 392) defines the term of
development convergence as convergence of evoariiatevelopment and the convergence theory
as a concept of political science popular in thest/ife the 1960s and 1970s and advancing a thesis
that socialist and capitalist societies are grdgllmcoming similar.

3http:/Mmmw.funduszeeuropejskie.gov.pl/slownik/Strtolityka_spojnosci_Unii_ Europejskiej.aspx
% This type of convergence is examined in an arbgl&usidet, Gérniak (2012).
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Human Development Index — HDI. To that end, anngttewas made to estimate
regional HDIs in order to apply them in determiniwtyether the standards of
living of the population in specific regions arecbming similar (convergence), or
the opposite (divergence). Data for 16 provincedPofand for the 1995-2010
period was used.

2. Structure of Regional Human Development Indexes

The Human Development Index (HDI) is a geometriamef three other
measures describing the areas of health, educatimh,economic prosperity of
a studied society. These are the:

» LEI - life expectancy index,
» El - education index, consisting of the mean amketed years of schooling,
» GDPI - gross domestic product index.

To create LEI, El and GDPI sub-indices minimum anaximum values
(goalposts) need to be set in order to transfoemrtticators into indices between
0 and 1. These values, however, change over timhehars required reviewing all
Human Development Reports for all the analysedsyddethods of measurement
and calculation for specific components of regidiBls are presented below.

2.1. LEI — Life Expectancy Index

The LEI is based on life expectancy at birth, whreltues are reported, for
instance, by the Central Statistical Office (coneptiie Table entitled: Przetne
dalsze trwaniezycia [Average life expectancy]) The calculation tbe index
requires knowledge of the minimum and maximum waloklife expectancy for
countries for which the HDI is to be computed: LEE-minLE)/(maxLE-
minLE). In the Human Development Reports for thearge1999-2008, the
minimum value of life expectancy was 25 years drmdrhaximum value was 85
years. In the report for 2010 (Human DevelopmemdrRe2010. Technical Note,
p. 216), thanks to the research of UNDESA (2008 ,goalposts were changed to
20 (as the minimum) and 83.2 years (the maximuremes in Japai

5 For comparison, the life expectancy in Polandigiaes varies considerably between sexes: in
2010 the average lifespan for females was 80.6syeahereas for males it was 72.1 years
(moreover, considerable changes were taking plaee time: in the analysed 1995-2010 period
females’ average lifespan rose by 5.5%, while fatam it went up by 6.1%).
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However, in order to be able to compare the resaitained with those
provided previously by the Human Development Repotthe same goalpost
values were assumed as those prior to 2010, i.ge@5 as the minimum and 85
years as the maximum values. Finally, the aboveritesi data also served to
obtain regional LEI values in the 1995-2010 periweh selected years of which
are presented in Table 1, while provincial divecsifion of that index for all the
analysed years is shown in Figure 1.

Table 1. Values of the regional life expectancy indgLEI) in the two extreme years of analysis,
with the quotient of the maximum and minimum valuesfor a given year provided in

the last line.

1995 2010
Dolnoslaskie 0.78 0.86
Kujawsko-Pomorskie 0.77 0.85
Lubelskie 0.78 0.84
Lubuskie 0.79 0.85
todzkie 0.77 0.85
Matopolskie 0.76 0.83
Mazowieckie 0.80 0.88
Opolskie 0.79 0.86
Podkarpackie 0.79 0.86
Podlaskie 0.81 0.88
Pomorskie 0.80 0.87
Slaskie 0.79 0.87
Swietokrzyskie 0.78 0.84
Warminsko-Mazurskie 0.80 0.86
Wielkopolskie 0.78 0.85
Zachodniopomorskie 0.78 0.86
Max/min 1.06 1.06

Source: own calculations.

Table 1 indicates that life expectancy rose iregdions. The rise was quite
equal, which is proved by the identical relativage measure (the quotient of the
LEI for a region of its maximum and minimum valu€he lack of changes in the
range provides a premise for concluding that therex lack of divergence
processes (which often accompany periods of péatiguconsiderable growth in
the studied variables). That fact is confirmedtwy figure below.
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Figure 1. Values of regional LEI diversification whee the trend function was added to S(In)
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Source: own work.

Figure 1 shows very low regional diversificationtioé LEI — only 1.5% on
average. That means that there were only slighéréifices in life expectancy
among the populations of specific provinces. Tigaire also indicates that over
the 1995-2010 period there were no significant ghanin LEI diversification
among provinces (although positive, the trend fiamctoefficient is statistically
insignificant). Eventually, may be concluded thatgional LEls were
characterized by diversification being constantime, which means that there
were neither convergence nor divergence processes.

& The figure shows the following dispersion and emtration measures of regional LEI: s(In) —
standard deviation of logarithmic values, V — cméht of variation (ratio of the standard deviatio
to the mean), Gini — Gini coefficient. These measuare thoroughly discussed in literature and thus
are not described in this article.
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2.2. Education Index — El

The second component of the HDI is the educatidexn- El, composed
of mean years of schooling of adults and expeocgadsyof schooling of childrén
Values of those measures for Poland are providétkitable below.

Table 2. Values of the education index (EI) and itscanponents for Poland

1995 | 2000 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Education index 0.733 0.789 0.810 0.812 0.814 0.81B820| 0.822
Expected years of

schooling (of 9.1 9.5 9.7 9.7 9.8 9.8 9.9 10
children)

Mean years of

. 13.4 14.7 15.2 15.2 15.2 15.2 153 15{3
schooling (of adults)

Source: http://hdrstats.undp.org/en/tables/ anm/Aitirstats.undp.org/en/indicators/103706.html.

Regional values of the above variables are unkndwair calculation uses
values of the education index for Poland (complaeditst line of the above table)
disaggregated to the provincial level by the g@as®liment ratio — GER, which
in this article indicates the share of individuateending post-secondary schools
and higher education institutions in the populataed 7-24 (it will further be
called GER 7-24) Eventually, regional GER 7-24were estimated and applied
to disaggregate the education index in Table 2 wataes for regions, the results
of which are shown in Table 3 and Figure 2.

" Since the year 2010, thanks to the studies by BamtbLee (2010) and by UNESCO (2010),
the maximum values of mean years of schooling apeécted years of schooling have been used,
being 13.2 and 20.6 years. Previously, those getdpeere at 0 — which is used in this study.

8 GER 7-24 data is not directly known either; in artecalculate it, the following approach was
adopted:

« for individuals aged 19-24 the share of those diten post-secondary schools and higher
education institutions in the total population ad&d24 was computed, where figures for 1995-
2001, due to the lack of actual data, are trendtfon interpolations;

« percentage of the population aged 7-24 compriseddiyiduals aged 19-24 was calculated;

« enroliment rates for the 7-18 group (assumed atethed of the average value of enroliment rates
at specific stages of education of individuals agedl8 years) and the 19-24 group were
computed,;

* GER 7-24 was calculated as an average weightedebsttére of a given group: 7-18 and 19-24 in
the 7-24 population.

° In older versions of the Human Development Repuetare 2010), the education index — El
consists of the gross enrollment ratio and the rseveof the illiteracy rate (which for Poland is
assumed at 0.995) — this is the method applieldisratticle.
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Table 3. Values of the regional education index (EFpr the two extreme years of analysis, with
the quotient of the maximum and minimum values fora given year provided in the

last line

1995 2010
Dolnaslaskie 0.72 0.85
Kujawsko-Pomorskie 0.73 0.80
Lubelskie 0.73 0.82
Lubuskie 0.74 0.75
t6dzkie 0.74 0.84
Matopolskie 0.71 0.84
Mazowieckie 0.77 0.88
Opolskie 0.68 0.76
Podkarpackie 0.71 0.76
Podlaskie 0.73 0.81
Pomorskie 0.71 0.82
Slaskie 0.74 0.82
Swictokrzyskie 0.75 0.81
Warminsko-Mazurskie 0.73 0.78
Wielkopolskie 0.73 0.82
Zachodniopomorskie 0.75 0.80
Max/min 1.13 1.17

Source: own calculations.

Similarly to the LEI, El values rose in all regioimit in the case of El the
rise was not as uniform. The EIl increased the nioghe Dolnglaskie and
Matopolskie provinces, and the least in the Lubeigdad Warnmisko-Mazurskie
provinces. These unequal changes in the El welectefl in an increase in the
range measure: from 1.13 in 1995 to 1.17 in 201t Tay indicate growing
provincial inequalities with respect to that indéxought to be noted, however,
that the range concerns only extreme values; henaoliimate conclusion on the
growth in inequalities is based on Figure 2, whitlows that after 2000 indices
measuring provincial El diversification increasédjicating divergence of that
phenomenon.
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Figure 2. Values of regional EIl diversification whee the trend function was added
to S(In) measure
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Source: own work.

2.3. Gross Domestic Product per Capita Index — GDPI

The third and final element of the HDI is the GDPthe gross domestic
product per capita index, measured as: GDPI=(lo§)3@y(minGDP)/(log(maxGDP)-
log(minGDP)}°. In the above formula, the GDP is expressed imltligrs according to
purchasing power parity — PPP, and minimum and mawi GDPs were
established on the value of 100 and 40080rie GDP in such a unit is provided
only for Poland as a whole, and not for its speaiéigions. Thus, the first step
was to convert the data concerning GDP per capitethe PPS (purchasing

10 The structure of the income index (GDPI) before ylear 1999 was a little more complex.
The world average income of 5,990 (PPP$) in 1995 te&ken as the threshold level, and any
income above this level was discounted using theditation based on Atkinson's formula for the
utility of income (see: Human Development Report8,9Bechnical note. Computing the indices,
http://hdr.undp.org/en/media/hdr_1998_en_techndfemp 107).

1 Those goalposts changed in the Human DevelopmemirRéor 2010 where, thanks to the
World Bank (2010) and IMF (2010) reports, the minimand maximum values were set at $163
per capita (the value for Zimbabwe) and $108,214 gapita (the value for the United Arab
Emirates). In this article, however, the previousted values of $100 and $40,000 were applied.
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power standard) available in the Eurostat intortguired currency urit That
was done based on the conversion coefficient fdarfelobetween the GDP per
capita in thousands of PPS and in thousands of W&iizh is presented for two
years of analysis in Table 4.

Table 4. GDP per capita in thousands of PPS and thousands of USD (international constant)

1995 2010
GDP pc (in thous. PPC) 6.3 14.7
GDP pc (in thous. of USD) 9 17.4
Conversion coefficient 1.43 1.18

Source: Eurostat, World Bank and own calculation ¢fmversion coefficient).

Regional GDP data was converted into GDPI accordinghe formula
presented at the beginning of this chapter andigeovin Table 5.

Table 5. GDPI used as the third component of the HOor the two extreme years of analysis, with the
quotient of the maximum and minimum values for a gien year provided in the last line

1995 2010
Dolnaslaskie 0.76 0.87
Kujawsko-Pomorskie 0.75 0.83
Lubelskie 0.71 0.79
Lubuskie 0.75 0.83
t 6dzkie 0.73 0.84
Matopolskie 0.73 0.84
Mazowieckie 0.79 0.94
Opolskie 0.75 0.83
Podkarpackie 0.71 0.79
Podlaskie 0.71 0.81
Pomorskie 0.75 0.86
Slaskie 0.78 0.87
Swietokrzyskie 0.71 0.82
Warminsko-Mazurskie 0.71 0.81
Wielkopolskie 0.75 0.87
Zachodniopomorskie 0.76 0.85
Max/min 1.12 1.19

Source: Table 4 and formula: GDPI=(log(GDP pc.)1d®))/(log(40000)-log(100)).

2 To put it quite simply, PPP is a set of price tieles reflecting relations of prices of the same
product or service in national currencies in défer countries. In order to obtain a reference value
for the calculation of PPP, one country of refeeeiscusually selected and assigned the value of 1.
In the case of the European Union, selecting desioguntry as a base seemed to be inappropriate.
Thus, in the EU, in order to express values of egated economic data to be used in spatial
comparisons in real terms, an artificial commorrency of reference is applied, i.e. the PPS (based
on “PKB na poziomie regionalnym” [“GDP at regionavél”]). This article is available at the
Eurostat website.



96 Ewa Kusidet

The above table indicates that the GDPI went wgliregions, “pulling” in
its wake voievodship inequalities in that respeathich is shown by the last line
of Table 5. That fact is confirmed in the Figurdoe It should be added that
increasing economic inequalities in Poland (meakbse means of the GDP per
capita) are a very well-known phenomenon, provea imumber of publications
(e.g. Dyzkiewicz et al., 2010, 2011, Kusidet, 2012a, 2012b)

Figure 3. Values of regional GDPI diversification viere the trend function was added to the
S(In) measure
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Source: own work.

3. Regional HDIs in Poland

Knowing the values of the specific HDI componemsl¢ulated in sections
1.1-1.3 above), we can calculate the HDI as a ga@maean according to the
following formula:

HDI=LEI “*E|"*GDPI"?, (1)

13 The phenomenon of achieving between-country caerere (understood as reducing the
economic distance to the EU mean or other couitriggh a simultaneous increase in
diversification of the same indices within the ctiyris not a phenomenon that can only be noted in
Poland. It is observed in many countries — berafies of the cohesion policy as well.
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Chosen values of the index computed on this basss paesented in
Table 6.

Table 6. Regional HDIs for the two extreme years analysis and mean annual growth rate for
the whole analysed period (1995-2010), along withe quotient of the maximum and
minimum values for a given year provided in the lasline™

1995 2010 rate of growth
Dolnoslgskie 0.75 0.86 0.71%
Kujawsko-Pomorskie 0.75 0.82 0.83%
Lubelskie 0.74 0.82 0.61%
Lubuskie 0.75 0.81 0.62%
t6dzkie 0.75 0.84 0.47%
Matopolskie 0.75 0.85 0.79%
Mazowieckie 0.78 0.90 0.83%
Opolskie 0.74 0.82 0.84%
Podkarpackie 0.74 0.81 0.65%
Podlaskie 0.74 0.83 0.55%
Pomorskie 0.75 0.85 0.65%
Slaskie 0.76 0.84 0.75%
Swietokrzyskie 0.75 0.83 0.61%
Warmiasko- 0.74 0.81 0.60%
Wielkopolskie 0.75 0.85 0.54%
Zachodniopomorskie 0.76 0.83 0.77%
Max/min 1.06 1.11

Source: data in Tables 1, 3, 5 and formula (1).

The above table indicates that the HDI — descriliregstandard of living —
rose in all regions (which means an increasing dstah of living)— most
considerably in Mazowieckie, Doldlaskie, and Matopolskie (with the above
0.8% annual rate of growth), and least markedlaukarpackie, Warmsgko-
Mazurskie, and Lubuskie (with an approximate 0.5ffhual rate of growth).
Another interesting observation can be made abloeitchanging rankings of
Poland’s regions according to their HDIs, as presgem Table 7. Throughout the
analysed period the top position was occupied ke Mazowieckie — such
a strong position results from its high educatiodex and GDPI values. In the

14 The values for Poland presented at: http://hdsstatip.org/en/countries/profiles/POL.html
are slightly lower than the mean of results foiveeg year in Table 6, which arises as a resulhef t
new goalposts assumed since 2010. On the other, tlaedvalues calculated in the Table are
comparable with those presented in earlier reports.
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initial period of the study (the year 1995), tflgskie province ranked second
with respect to the HDI; however in the followingears its ranking was
considerably lowered and was replaced by the Wjmllakie and, subsequently,
Dolnacslgskie. A completely opposite trend characterized elnoslaskie
province: from its low ninth position in the 199%nking it climbed to the second
position in 2010.

Table 7. Ranking of provinces according to their HD$

1995 2010
Dolnaslaskie 9 2
Kujawsko-Pom. 7 11
Lubelskie 12 12
Lubuskie 5 16
t6dzkie 11
Matopolskie 10
Mazowieckie 1 1
Opolskie 16 13
Podkarpackie 15 14
Podlaskie 13 9
Pomorskie 8
Slaskie 2 6
Swietokrzyskie 4 10
Warminsko-Maz. 14 15
Wielkopolskie 6 4
Zachodniopom. 3 8

Source: own work based on Table 6.

4. Social Convergence of the Regional Human Develoent Index in Poland

The calculation of regional HDIs was the first stagf work performed
within the framework of this study. Thanks to thenputed values (see Table 6),
it was possible to arrange the regions of Polamdraing to standards of living
and observe their changes over time (set forthainld 7). However, the main aim
of the article is to determine whether standardévirig of the populations of
specific regions are becoming similar (convergenmene opposite (divergence).
Observation of the last line of Table 6 allows asstate that the quotient of the
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maximum to the minimum HDI values was rising: ir%3he maximum value of

the HDI (for the Mazowieckie province) was highgré® than the minimum one
(for the Opolskie province). In 2010 the differengas 11%, which means that
diversification between the maximum and minimum H@alues was increasing
over time and is an argument against convergendd wespect to that

phenomenon. The above data (max/min) take intoustamly extreme values. In
order to gain a picture of diversification amongpabvinces, HDI dispersion and
concentration measures were computed. The resalfgasented in Figure 4.

Figure 4. Values of provincial HDI diversification where the trend function was added to S(In)
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Source: own work.

The above figure indicates that all dispersion mess of regional HDIs
are rising over time and their increase is staa#ly significant. Thus, it can be
stated that regional inequalities with respectht® standard of living (measured
by the HDI) rose over the 1995-2010 period.

15 As with the preceding figures, Figure 4 shows fitliowing dispersion and concentration
measures of provincial HDIs: s(In) — standard démiaof logarithmic values, V — coefficient of
variation (ratio of the standard deviation to theam),Gini — Gini coefficient.
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5. Summary

The principal objective of this article was to detene whether inequalities
in the standard of living of populations of spexifPolish regions increase or
decrease. The standard of living was measured iagplye Human Development
Index, whose regional values were not known andctileulation of which thus
constituted a separate stage of work. Thanks tosta@e, provincial values of
indices characterizing the areas of health, edutatind economic prosperity of
the populations of Poland’s provinces were computede subsequently used in
calculating provincial HDIs. That index served toaage the provinces of Poland
according to standards of living and observe tbleanges in the analysed period
(1995-2010). In general, it was possible to deteemthat HDIs were rising in all
provinces, which means, simultaneously, an increasige standards of living of
the provinces’ populations throughout Poland. Thg &bjective of the article,
however, was to find out whether standards of ¢jvaf populations in specific
provinces are becoming similar, i.e. whether cogeece of that variable occurs.
The obtained result indicates that there is a qojitposite trend — the applied
dispersion and concentration measures of provitdizlls proved that standards
of living of populations in specific Polish provies are becoming more and more
dissimilar — i.e. divergence of provincial HDIsta&king place.
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Streszczenie

KONWERGENCJA REGIONALNYCH WSKA ZNIKOW ROZWOJU
SPOLECZNEGO W POLSCE

Temat konwergencji stat siw Polsce popularny wraz z akegsgo Unii
w 2004 r., od kiedy to Polska jest beneficjentetitybd spojnaici — polityki regionalnej
Unii Europejskiej, gzgcej do podwgszenia poziomu spojiti gospodarczej, spotecznej
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i terytorialnej (przestrzennej). O ile aspekt godazy jest bardzo dobrze przebadanym
obszarem bada nad konwergengj to aspekty spoteczne rzadziej pojawiagie

w literaturze przedmiotu. Ten wlie wytek jest poruszany w niniejszym referacie,
w ktérym zbudowano wojewo6dzki miernik HDI do pomisipdjngci spotecznej polskich
wojewddztw. Dzki oszacowaniu wojewddzkich HDI fna bylo stwierdd, ze standard
zycia mieszkécow wszystkich wojewddztw rost w okresie 1995-2QIHdInoczénie
jednak wzrostom tym towarzyszyly naragtej nierownéci w rozkladzie HDI (sigma-
dywergencja). Badanie konwergencji poszczegélngigdswych indeksu HDI pozwolito
stwierdzé dodatkowo,ze gléwnymi sprawcami dywergencji wojewddzkich HIQl s
narastayce w Polsce nieréwroi gospodarcze (mierzone Indeksem Produktu Krajoweg
Brutto) oraz nierownéci w wyksztatceniu (mierzone Indeksem Edukacyjnym).



