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Abstract

Resear ch background: Geographical proximity, common historical roots aadlaboration
within the Nordic Council cause the Nordic courgrie be often wrongly treated as mono-
liths. However, in reality, Nordic regions diffar terms of broadly defined social and eco-
nomic development. Issues concerning the standdidirtg are one of the priorities of the
Helsinki Treaty signed by Nordic countries.

Purpose of the article: The main goal of this paper is to analyze the erist of the social
convergence in the Nordic NUTS-3 regions over t8@022015 period. The social conver-
gence refers to a reduction in the dispersion efdtandard of living across regions. The
results of this analysis may be helpful in evahmgtthe efficiency of the activities under
third and fourth Nordic Strategy for Sustainables€lepment.

Methods: The spatial taxonomic measure of development pexpby Pietrzak was used as
the standard of living approximation. Inclusionspfatial relationships in the construction of
taxonomic measure of development is justified @gores are not isolated in space and can
be affected by other units. The existence of bet@ina- and gamma convergence was
tested for global spatial aggregate measure ameth$or sub-groups of determinants form-
ing the standard of living.

Findings & Value added: The analysis showed that the regions with the Higs&andard of
living are those situated on the west coast of NgtviRegions with the lowest standard of
living were the ones located in central Finlandwdwer, the most important part of this
research was to investigate the existence of bgigma- and gamma- social convergence.
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The results show that there is no convergencelédradjstandard of living measure. Howev-
er, the convergence occurs in groups of determsnafntducation and health care.

I ntroduction

The main goal of this research is to analyze tletabconvergence in the
Nordic NUTS-3 regions over the 2000-2015 periodthis article, social
convergence refers to a reduction in the dispersighe standard of living
across regions. In this paper, the definition psmgb by Bywalec and
Wydymus (1992, pp. 669-687) has been used. Itgdferthe level of
wealth, comfort, material goods and necessitiefiabla to a certain socio-
economic class in a certain geographic area. A gppioximation of such
a comprehensive phenomenon can be a synthetidleasdich is a com-
bination of several other variables. Measures base@DP were rejected,
as many authors claim that GDP per capita cannaidee alone as the
standard of living measurement (Daly & Cobb, 1980, 62-82; Khan,
1991, pp. 153-175; Clarke, 2005, pp. 3; Stigital., 2009, pp. 21-40).
The subjects of interest in this article are NomdIdTS-3 regions. Nor-
dic regions were chosen for several reasons. ¥ifdtrdic countries stand
out against the background of today's developedtdes, not only in
terms of a higher standard of living (The lotterylile 2012, pp. 1-2;
OECD Better Life Index 2013, pp. 1-2; Global Pebukex 2015, pp. 6-8;
Human Development Report 2015, pp. 20-22; The luegaProsperity
Index Ranking 2015, pp. 3—4; World Happiness Rep6it6, pp. 20-22;
World Happiness Report 2017, pp. 22-27), quality hoinan capital
(Balcerzak, 2016, pp. 17-20; Balcerzak & Pietrz4X16b, pp. 9-10), but
also the relatively better conditions of their emaes (The Global Com-
petitiveness Report 2015, pp. 15-16). Thereforeselcountries have high
positions in different rankings on happiness andliguof life, as well as
the competitiveness of their economies. Secondy,952, Denmark, Ice-
land, Norway and Sweden the Nordic Council was &mnwhich was later
joined by Finland, and also by the autonomous ttereis: Greenland,
Aland and the Faroe Islands. In 1962, the Nordientges signed the so-
called ‘Helsinki Treaty’ (The Helsinki Treaty 1962yhich regulates coop-
eration between them. The Nordic Council and coatpeg Nordic Council
of Ministers are responsible for the agreementhiwithe Nordic countries
and the pursuit of the sustainable developmenssb@ated regions. Cur-
rently, the fourth strategy for the sustainable ali@ggment of the Nordic
region is implemented (A Good Life in a Sustainddtadic Region. Nor-
dic Strategy for Sustainable Development 2013 5p32). The time frame
of this strategy covers the period up to 2025hia strategy, the emphasis
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is on cooperation leading to higher employmentegreconomic growth
and increasing the competitiveness of the econotigsalso the safe,
healthy and decent life of inhabitants. It seena the issues concerning
the standard of living comprise one of the priestof the Helsinki Treaty.
Thirdly, one should remember that emphasis on e @f the society is
deeply rooted in the traditions of the Nordic coig#, starting from the
beginning of the twentieth century, whiedkhemmetoncept was launched
in Sweden, until nowadays. Folkehemmet can belattsas ‘a home for
society’, where everybody contributes and everyboalynts, and an em-
phasis is on equality and mutual understandingkef@mmet sometimes is
understood as a third way, next to socialism ang gapitalism. In fact,
this concept was implemented in all Nordic coustrieot only Sweden,
and it is commonly known as the Nordic Model of Y&et. It should be
noted here that even thought the Nordic Model eetigpment is common-
ly used term, we actually have five different madel different for each
country (Hilson, 2008, pp. 99-106; Aniot, 2013, 86-—42). However, the
common feature of those models is highlighting dhality of life and the
standard of living of its inhabitants. Finally, digetheir geographical prox-
imity and common historical roots, the Nordic caig# are often wrongly
treated as a unity. However, in reality, differesgions of the Nordic coun-
tries are diverse in terms of socio-economic devakent.

The analysis was conducted for 67 NUTS-3 regionSarflic countries
(excluding: Hofudborgarsvaedi, Landsbyggd, GrenlaRdroyar, Aland,
Gotland and Bornholm) in 2000-2015 period. Empinnaterial was taken
from the national statistical offices of analysediatries.

Resear ch methodology

As it was mentioned in the introduction, the sociahvergence in this arti-

cle refers to the reduction of disparities in th@ndard of living among

regions. To evaluate the standard of living, spasigonomic measure of

development according to Pietrzak (2014, pp. 181)2@as used. It is

worth mentioning here that inclusion of spatialtéadnto socio-economic

analysis getting popularity in contemporary reseasc Spatial taxonomic

measure of development was used for example iysinaif:

— sustainable development of Polish voivodship (Aakcz2013, pp.
37-53);

— economic development level of Polish subregionst(Pak, 2014, pp.
181-201);
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— standard of living in Polish counties (Sobolewshi al, 2014, pp.
159-172);

— social convergence in the European Union (Kuc, 20/p4123-136);

- standard of living in the European Union (Kuc, 204p. 163—-170);

- regional sustainable development in China (¥u al 2014, pp.
6400-6417);

— labour market in Poland (Pietrzak, 2016a, pp. 69-H8étrzak, 2016b,
pp. 47-58).

In literature one can find several reasons to phelgpatial factors into
socio-economic analysis. Firstly, according to BoplEverything is relat-
ed to everything else, but near things are momgeaelthan distant things’
(Tobler, 1970, pp. 234—-240). Secondly, the useref@nal dataset implies
consideration of the possibility that observatiomsy not be independent,
as a result of the inter-connections between neigtibg regions (Buccel-
lato, 2007, p. 1). Thirdly, it is better to use #implest weight matrix than
assume the independence in advance (Griffith, 119896351-367). Fourth-
ly, the diversification of economic phenomena inemtablished group of
regions is highly affected by the spatial condigiqRietrzaket al, 2014a,
pp. 203-220; Pietrza#t al, 2014b, pp. 135-144). Fifthly, empirical anal-
yses that have ignored the influence of spatiation may have produced
biased results (Fingleton & Lopez-Bazo, 2006, 8)1Finally, the conver-
gence analysis based on spatial synthetic measves giodels that fit
more closely to the data and indicate a faster oateonvergence (Kuc,
2014, pp. 11-12). It seems that the inclusion afiaprelationships is justi-
fied because nowadays no region develops in isolafiherefore, the sit-
uation in each region is influenced by neighbouthoo

In this research, the method proposed by Pietr2@k4, pp. 181-201)
was used, as this approach allows the occurrencdiffgfient potential
strength of interaction for each variable. The prhae of calculating spa-
tial taxonomic measure of development (sTMD), adow to Pietrzak, is
as follows:

1. Testing the presence of spatial autocorrelationgusloran’s | statistics.
The variables for which the value of Moran's | istat are statistically
significant are included in the group of ‘spatiediriables and otherwise
— in the group of variables having no spatial chsma(‘non-spatial’
variables).

2. Estimating the SAR model for each variable fromatsd’ group of
variables (LeSage, 1999):
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X, = WX, +¢& )

where:
X | the vector of analysefdvariable; 0 — the spatial autoregression parameter;

W — the spatial weight matrixg — the spatially correlated residuals.

3. Preparing the set of diagnostic variables.
3.1 Adjusting the values of variables from ‘spatialogp according to
formula:

S; =(I -pW)7X, 4)

where:
Sj —the vector of spatially adjustg¢dariable; | —identity matrix; 0 —the spatial

autoregression parametéfy — the spatial weight matrix

3.2. Remaining unchained the values of variablesnffnon-spatial’
group.
4. Changing destimulants for stimulants and standandisiables.
5. Calculating the distance between the i object aehl’ object:

d = /i(z” 4. f (=1..nj=1..m) ()
where:

zZ; - standardised value ¢fvariable ini object; ¢j — value ofj variable in the
‘ideal’ object.

It is worth mentioning here that constant patteéhe (maximum value
for 2000) for the entire analyzed period was u3éxht procedure is a con-
dition for dynamic analysis that ensures compaitgbdf results (Balcer-
zak, 2015, p. 194; Balcerzak & Pietrzak, 2016a88%.Pietrzak & Balcer-
zak, 20164, p. 125).

6. Calculating the spatial taxonomic measure of dguaknt (STMD)
according to formula:

sTMD :1—g—i (i=1...,n) (7)
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where:

d_=d+2s, (i=1..,n) (8)

STMD - the spatial taxonomic measure of development Her dountyi; d,

—the distance between objeéand ‘ideal’ object;a— the average value dfvec-
tor (d=d,,...d,); S;—the standard deviation difvector.

The values of STMD were the basis for the betainair and gamma-
convergence analysis. Research conducted by H&bijranses (2001, pp.
171-200), Neumayer (2003, pp. 275-296), Retsal. (2003, pp. 1-24),
Berbeka (2006, pp. 267—280), Molina & Purser (2qi49,1-53) show that
the methods previously used for economic convemearalysis can be
adapted to evaluate the existence of social coenersy Convergence anal-
ysis at the regional level are extremely importagstsometimes a given
country may converge to other countries, but atsti@e time diverge at
the regional level (Pietrzak & Balcerzak, 2016b]1p05).

Firstly, the beta-convergence was tested, as theteexe of beta-
convergence is a necessary, but not sufficienglion for the existence of
sigma- and gamma-convergence. It is a necessadjticon because with-
out the catching up the spread between regionsotastink. It is not
a sufficient condition, because it is possible Igsst theoretically) that
those regions with lower standard of living canrtalee those with higher
standard of living, so this may increase the digprtion (Sala-i-Matin,
1996, pp. 1019-1036). Social beta-convergencepmeess in which re-
gions with lower standard of living are developfiagter than regions with
higher standard of living. In this research a growfuation model was
used to examine the existence of beta-convergence:

1o STMD.; =a+BlogsTMD, +¢ (9)
T gSTMDIO - g 1,0 t

where:
STMD ,— the value of spatial taxonomic measure of devekayinn regioni at

the first year of analysissTMD, ; — the value of spatial taxonomy measure of

development in regionat the last year of analysi§,— number of analyzed peri-
ods.
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A negative relationship between the growth rate #edinitial level of
the standard of livingA must be negative and statistically significant) is
evidence that the followers are catching up withlgraders (Barro & Sala-
i-Matin, 1992, pp. 223-251).

For areas in which beta convergence occurs, theepoe of sigma and
gamma convergence was also tested. Sigma-convergefers to a reduc-
tion of disparities among regions. In this reseatich standard deviation of
a log-transformed spatial taxonomic measure of ldpweent (STMD) was
used as a measure of sigma-convergence. To tib&t figma-convergence
exists, a linear trend model was estimated:

Sirwp = T At +E, (10)
where:
S,1yp— standard devotion of log-transformed sTMD.

Sigma convergence occurs whanis negative and statistically signifi-
cant.

At the last stage of analysis, gamma convergenceinv@stigated. It is
a concept proposed by Boyle and McCarthy (19993g8-347). Gamma
convergence is usually based on comparison ofrliaetering of analyzed
regions. A simple measure that captures the changakings is Kendall's
index of rank concordance calculated as:

C-D
7=
n(n-1)

(11)

where: C — the number of concordant pairs, D —nilni@ber of discordant
pairs, n — the number of observations.

Empirical analysis

The main goal of this paper is to analyze the erist of the social conver-
gence in the Nordic NUTS-3 regions over the 2000520eriod. The sub-
ject of analysis are 67 NUTS-3 regions of Nordiumtries (excluding:

Hoéfudborgarsveedi, Landsbyggd, Gregnland, Fgroyaandy Gotland and
Bornholm) in 2000-2015 period. The standard ofnliviwas calculated
based on a set of 18 diagnostic variables, dividted9 groups(Table 1).
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At the first step of analysis the presence of spaiutocorrelation was
tested using Moran’s | statistics (1). The resoltghis analysis for year
2000 are presented in Table 2.

As can be seen in Table 2, in 2000 half of the wsethbles reveal spa-
tial autocorrelationXy, X, Xs, X4, X7, X0, X13, %14, X18). The same tendency has
been maintained throughout the whole analyzed gefiberefore, the in-
clusion of spatial factor in the construction oh#hetic measure seems
reasonable.

For each variable that belongs to ‘spatial’ grompeach period a SAR
model (Formula 3) was estimated. Then, the estinpégameter was used
to adjust ‘spatial’ variables according to the faten Variables from ‘non-
spatial’ group were not modified. All destimulamtave been transformed
into stimulants and then standardised using Formul&dfterwards, the
spatial taxonomy measure of development was caémilaccording to
formulas 6—8. Obtained sTMD values for 2000 and528de presented in
Table 3.

Analysing data presented in the Table 3, one cantlsa the regions
with the highest standard of living in 2000 weresld) Sgr-Trgndelag, Ro-
galand, Mgre og Romsdal and Blekinge. In 2015,ttpe5 regions were:
Sgr-Trgndelag, Rogaland, Oslo, Mgre og Romsdal ldolaland. The
higheststandard of living was observed mostly an west-coast of Nor-
way, which is connected with well development irtidysespecially oil and
petrochemical industry, affording high employment aelatively higher
earnings, which have an impact on the material @spiethe inhabitants’
standard of living. On the other hand, the lowgshdard of living in 2000
was observed in following regions: Etela-Pohjann@atakunta, Pohjois-
Savo, Kymenlaakso and Keski-Suomi. In 2015, théobot regions were:
Satakunta, Kymenlaakso, Pohjanmaa, Keski-SuomiEtati-Pohjanmaa.
The regions with the lowest standard of living fomeested regions of cen-
tral Finland, with poorly developed industry, commizations infrastructure
and high unemployment. (see Figure 1 and Figure 2).

The main part of this research is to analyze thstence of beta-, sig-
ma- and gamma- convergence among Nordic NUTS-®megiThe analy-
sis is based on sTMD values. However, it shoulchbed here that the
analysis was conducted not only for the standalivioy measure, but also
for synthetic variables describing each domainhaf standard of living.
The study was conducted this way because the @rmer(or absence) of
convergence for the standard of living as a whalesdhot necessarily im-
ply the existence (or absence) of convergencesipdtticular domain. It is
also possible that regions may converge in somasatait in others diver-
gence may be observed.
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Firstly, the existence of beta-convergence wa®desiccording to the
methodology outlined in second paragraph of thigystThe results of this
analysis are presented in Table 4.

As can be seen from Table 4, the conditions foretkistence of beta
convergence (negative and statistically significghparameter) are ful-

filled only for two standard of living dimensiori. health care and educa-
tion. It can be therefore stated that regions wittially lower standard of
living (see Table 3 or Figure 1) are not develodagt enough to catch up
with the regions with initially higher standard lnfing. The same situation
is taking place in most of the standard of livirgrdhins. Looking for posi-
tives, it can be noticed that at least there i€vidence of divergence pro-
cesses (positive and statistically signific8t so the differences among

analyzed regions are not growing.

The analysis of sigma and gamma convergence ispmdgible for two
standard of living dimensions, i.e. health care addcation. As it was
mentioned before, the occurrence of beta conveggena necessary, but
not sufficient condition for existence of sigma-dagamma-convergence.
So in the next step of analysis the social signvex@ence was examined
using formula (11). Results are presented in Table

Analysing the data presented in the Table 5, it loax seen that sigma
convergence occurs in the health care domaifis( negative and statisti-

cally significant). It means that disproportionsag regions in terms of

health care are decreasing from year to year.dnetlucation area, sigma
convergence does not occur, so even though thatvéiader regions are

developing faster than the stronger ones, therdifttees between them are
still quite high and are not shrinking over time.

At the last step of analysis, the existence of ganmonvergence was
tested using Formula 12, once again only for domam which beta-
convergence occurred. Results are presented ire Babl

As can be seen in Table 6takes high, statistically significant values,
so there is a high-rank concordance between 200@@15. This is why it
can be claimed that gamma-convergence occurs néitlealth care nor
the education domain.

Conclusions
The main goal of this paper was to analyze thetexi® of social conver-

gence in the Nordic regions in the period 2000-2@igtrzak’s spatial
taxonomy measure of development was used to determnihabitants’
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standard of living in each region. The resultstef analysis indicate that
there is no social convergence in the standardvioigl and in most of its
domain. The exceptions are the education sectorwhich beta conver-
gence occurs, and the health care sector, whesieahdtsigma convergence
have emerged.

Although the Nordic countries appear to be a manpilt has been
shown that the regions differ strongly among eaitiero It should not be
surprising that Nordic Council and Nordic CoundilMinisters are imple-
menting another strategy for sustainable developnidre fourth sustaina-
ble development strategy is orientated i.a. towaigber employment and
green economic growth. The orientation of sustalitalpolicy seems rea-
sonable, as the results of this study indicate tthettrongest variation be-
tween regions is in the labor market and naturairenment sectors.

Future research will focus on the impact of immigna on the standard
of living and social convergence in the Nordic ot
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Annex

Table 1.The set of diagnostic variables

Domain

Variables

Population

X - the net migration rate (S),

Labour market

X- the unemployment rate (D),
X3 - the average income of household in euro (cupgnes) (S),

Health care

X- the number of deaths due to tuberculosis per0D@0nhabitants (D),
Xs - the number of deaths due to neoplasm per 100nb@bitants (D),
Xs - the number of deaths due to heart disease00ed00 inhabitants (D),
X7 - the number of new AIDS cases per 100 000 inhatst(D),
Xs - the number of physician per 100 000 inhabité8)s

Education

X - the number of students in tertiary education]@$10 inhabitants (S),

Leisure time

Xo - the number of hotels per 1000 inhabitants (S),
X11 - the number of museums per 100 000 inhabitants (S

Living conditions

X, - the number of new dwellings completed per 100@bitants (S),

Transport and
communication

Xi3 - transport infrastructure in km per km2 of lamdaa(S),
X14 - the number of cars per 1000 inhabitants (S),

Social security

% - the number of suicides per 100 000 inhabitabjs (
X1 - the number of divorces per 1000 marriages (D),

Natural
environment

Xy7 - protected area as % of land area (S),
Xig - the CQ emission in kg per capita per year (D).

(S) — for stimulants,

(D) — for dis-stimulants.

Table 2.Moran’s | statistics and corresponding p-valuegdar 2000

Variable's Moran’s p- Variable's Moran’s p- Variable’s Moran’s p-
number | value number | value number | value
X1 0,489 0,003 X 0,021 0,028 % 0,472 0,001
X2 0,332 0,016 X 0,114 0,349 % 0,619 0,000
X3 0,521 0,002 X 0,284 0,046 * 0,058 0,252
X4 0,517 0,002 % 0,150 0,104 % 0,021 0,357
Xs 0,122 0,355 % 0,136 0,127 % 0,124 0,166
Xs 0,004 0,405 % -0,001 0,400 % 0,361 0,017
Table 3.Values of STMD in year 2000 and 2015
Region ——3MD____ poion ——SIMD oo ion __ SsTMD
9 2000 2015 9 2000 2015 Y 2000 2015
Byen 0,436 0,494 Hordaland 0,497 0582 Jamtland 0,4154020,
Kagbenhavn
Kgbenhavn Sogn og u
omegn 0,382 0,403 Fiordane 0,512 0531 Vasterboten 0,347 0,385
Nordsjeella 571 (366 M€ 09 0,542 0,652 Norrbotten 0,431 0,437
nd Romsdal
@stsjeelland 0,315 0,358 Nordland 0,444 0,45§2\r/‘g°'5' 0,281 0,324
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Table 3. Continued

Region ___STMD___ Region STMD Region __STMD___
9 2000 2015 9 2000 2015 Y 2000 2015
vest- og Pohjois-
Sydsjeellan 0,362 0,370 Troms 0,424 0461 ) 0,330 0,327
d Karjala
Fyn 0,352 0,354 Finnmark 0,403 0,453 Kainuu 0,324,319
Sydjylland 0,369 0,361  Stockholm 0,410 0,442 Uusima 0,304 0,373
. ta-
Vestiylland 0,302 0,359 Uppsala 0,385 0,40({lu simaa 0375 0398
Gstiylland 0421 0,422 Sodermania g a g gg, Varsinais- a5, (a5
r_1_d Suomi
Nordjylland 0,405 0,408 OSterootlan g a59 g 3gy Kanta- 0352 0356
d Hame
Oslo 0,757 0,693 Orebro 0,443 0,45432':7‘?‘;' 0,332 0,350
Akershus 0511 0,532 géStma”'a“ 0460 0,476 Eé’me”'aak 0283 0,253
Hedmark 0,428 0,435 Jonképing 0,407 0,44({5:;2]61 0,299 0,322
Oppland 0,514 0,516 Kronoberg 0,357 0,385 Satakunta0,241 0,219
@stfold 0,404 0,409 Kalmar 0,362 0,403 Pirkanmaa 35®, 0,341
Buskerud 0,457 0,490 Blekinge 0,529 0,554§es"". 0,286 0,290
uomi
o tela-
Vestfold 0,385 0,405 Skane 0,432 0,45#Pohjanmaa 0,239 0,296
Telemark 0,355 0,383 Halland 0,424 0,425 Pohjanmaf@,301 0,284
Aust-Agder 0507 0550 Looird 0420 0451 Kesk- 0312 0,313
Gotaland Pohjanmaa
u ohjois-
Vest-Agder 0,488 0,510 Varmland 0,390 0’38{0hjanmaa 0,325 0,332
Rogaland 0,599 0,707 Dalarna 0,385 0,429 Lappi 0,330,340
Sor- N
Trondelag  ©730 0799 Gévieborg 0416 0,427
Nord- Vasternorrl
Trondelag 0453 0493 0,429 0,448
Table 4. Absolute beta-convergence in the standard of lidagains
Domain a p-value B p-value R2
Standard of living 0,0012 0,2295 0,0003 0,8711 0400
Population 0,0074 0,4491 -0,0246 0,4890 0,0098
Labour market 0,0080 0,2005 -0,0083 0,7160 0,0027
Health care 0,6181 0,0000 -1,4585 0,0000 0,2673
Education 0,0650 0,0000 -0,1087 0,0062 0,1429
Leisure time 0,0190 0,0003 -0,0282 0,1252 0,0473
Living conditions 0,0135 0,0047 -0,0238 0,1628 399
Transport and 0,0296 0,0000 -0,0461 0,1655 0,0855
communication
Social security 0,0059 0,1351 0,0047 0,2351 0,0548
Natural environment 0,0120 0,1131 -0,0018 0,1340 21%8
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Table 5.Sigma-convergence in the standard of living domains

Domain a p-value a, p-value R2
Health care 0,0875 0,0000 -0,0023 0,0030 0,8526
Education 0,1030 0,1259 0,0009 0,5247 0,0951

Table 6. Gamma-convergence in the standard of living domains

Domain [ p-value
Health care 0,8436 0,0042
Education 0,7349 0,0126

Figure 1. Similar group of Nordic NUTS-3 regions in terms sglataxonomy
measure o development value in 2000.
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Figure 2. Similar group of Nordic NUTS-3 regions in terms salataxonomy
measure o development value in 2015
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