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SUMMARY 

Technological and economic innovations cannot respond to all social challenges. Natural and material resources are 
becoming ever scarcer, so it is necessary to use investment assets, maximizing social and economic efficiency. It is a 
major task to address the backwardness originating from regional disparities and to create opportunities for catching 
up in peripheral regions. The study, based on the process-oriented model defined in our previous studies and the 
determination of the social innovation potential, tries to determine the relationship between social innovation potential, 
the spatial position of developmental image, and regional differences and population change in Borsod-Abaúj-Zemplén 
County. 
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INTRODUCTION 
 

In line with social changes, the European Union is 
paying more attention to the context of social 
innovation than before. There is a need for a paradigm 
shift (Veresné Somosi et al., 2019); besides the R&D 
activities in technical and natural sciences, which 
require more and more investment, there is a need for 
new, innovative solutions to address the social and 
economic problems of a given community (settlement 
or region).Social innovation highlights community 
development as an objective over regional 
development, and meeting needs over the 
exclusiveness of profitability and marketability 
(Katonáné Kovács et al., 2017). 

Today, society faces many challenges. Insecurity, 
crises, unforeseeable technological changes and 
globalization make the future unpredictable (Ionescu, 
2015). The conceptualisation of social innovation is an 
important task that also contributes to addressing 
societal challenges. The process of social innovation 
makes societies more sustainable and cohesive through 

inclusive solutions, collaborations and proactive 
bottom-up initiatives (Grimm et al., 2013). However, 
this does not only mean bottom-up efforts but also a 
process based on civic engagement, since social 
innovation, which can be found in new approaches to 
cooperation and structural transformation of society, is 
often created from the top by macro-level measures 
(Nemes & Varga, 2015). The concept of social 
innovation focuses on meeting the needs of the 
community, which is the process through which the 
quality of life is improved and well-being is realized 
(Hazel & Onaga, 2003; Mulgan et al., 2007; Pol & 
Ville, 2009; Kocziszky et al., 2017). Well-being, in 
addition to income status determining welfare, and the 
needs of subsistence, is associated with a sense of 
security, self-esteem and fulfilled relationship needs 
(Kocziszky et al., 2017). When examining social 
innovation initiatives, emphasis is put on the social 
benefits of innovative ideas that can be interpreted 
locally at community level and the role of community 
involvement in raising living standards. Social 
innovation means new (or new-approach) solutions that 
at the same time meet the needs of society and enhance 
the capacity of society to act (Czakó, 2000). Social 
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innovation is a process of change that responds to 
social challenges through a creative, reconsidered 
combination of available resources and solutions 
(Manzini, 2014). Social innovation initiatives are new 
combinations of social practices (Hochgerner, 2011) 
that, through new or novel coupling, result not only in 
a paradigm shift in innovation but also in a new 
category of innovation. New social practices and 
solutions aim at social change based on 
comprehensive, pre-planned, goal-oriented activities 
(Cajaiba-Santana, 2014). 

Our study focuses on the social innovation potential 
of the settlements in Borsod-Abaúj-Zemplén County. 
After calculating the complex indicator measuring the 
social innovation potential, we examined how the most 
important territorial processes in the county are related 
to the processes defined by the indicator. In our study, 
we considered it important to analyse the extent to 
which social innovation potential can modify basic 
spatial structure conditions. As Nemes Nagy (2005) 
points out, territorial processes are basically unchanged 
in the short run. Modification of the basic structure can 
be achieved mainly in the medium term (10–15 years) 
as well as in the longer term. 

 
 
 
 
 
 

EXAMINATION OF SOCIAL 
INNOVATION POTENTIAL IN 
BORSOD-ABAÚJ-ZEMPLÉN 
COUNTY 

 
Borsod-Abaúj-Zemplén county is located in the 

northern part of Hungary. It is the second largest 
county in the country in terms of both area (7247.17 
km²) and population (684,793 people). In Borsod-
Abaúj-Zemplén county, the number of settlements is 
358, and can be characterized by a high density of 
settlements and a high proportion of small villages.  

Out of the 16 districts of Borsod-Abaúj-Zemplén 
county, 8 districts are among the most disadvantaged 
districts in the country. 

There is a correlation between the economic 
capacity of the given region and its capability for 
innovation (Kocziszky et al., 2017). However, 
innovation (the search for new and innovative 
solutions) needs to be interpreted more broadly than 
before. Social innovation can be interpreted as a 
concept that results in meeting the needs of society, 
along with new or novel cooperation and structures. 
Social innovation efforts lead to the renewal of society 
while encouraging members of society to act. 

Social innovation efforts can be proposed solutions 
for meeting social needs and handling the challenges of 
peripheral regions. Social needs and challenges facing 
the community can be grouped in three ways: 

 
Table 1.  

Social needs and challenges facing the community 

Social Economic Political 

Needs Challenge Needs Challenge Needs Challenge 

involving 
citizens, social 

services, 
mobility, 

community 

emigration, 
ageing, 

disadvantaged 
groups, 

inequality 
between 
levels of 
education 

security, 
stability, 

employment, 
sustainability, 

trust 

housing 
conditions, 

unemployment, 
financial 

resources, 
expertise 

 

awareness, 
mobilizing 

power, 
political 

participation 

 

government 
transparency, 
independence 
of decisions, 
commitment 

Source: Veresné Somosi et al., 2019 
 

Relationship between social innovation and 
spatial pattern 
 

Based on Benedek et al. (2015), we developed an 
indicator system for measuring social innovation 
potentiali. The indicator system consists of three parts: 
input, output and impact indicators. We calculated a 
complex indicator measuring social innovation from 
the average of the three indicator sets and using 
cartographic methods for the regional comparative 
analysis (in the first part of the study – Varga et al. 

2020 –  we dealt with the in-depth analysis of regional 
inequalities in the social innovation indicators, using 
cartographic methods for the regional comparative 
analysis).  

We examined the extent to which the settlement 
classification determined by the complex indicator 
reflects developmental conditions and is responsible 
for the development differences. To this end, the 
settlements were ranked in quintiles according to the 
order set by the complex indicator and the per capita 
income of the quintiles and the county was calculated. 
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Table 2.  

Per capita income according to the classification  
developed by the complex indicator of social innovation, 2017 

 

Innovation quintiles Per capita annual income, 
thousand HUF 

First 751 
Second 789 
Third 855 
Fourth 930 
Fifth 1249 
County average 1083 

Source: own calculation 
 
 

 
Source: own compilation 

 
Figure 1. Quintiles according to the classification developed by the complex indicator of social innovation 

To measure regional inequalities, we used the Hoover index, which measures the maximum vertical distance between 
the Lorenz curve and the diagonal (Major & Nemes Nagy, 1999). 
 
 

     

(1) 
 
where  
 

 
In this case, is the income and  is the 

proportion of the population by district. It was 
subdivided according to a previously developed 
procedure (Kincses, 2015) to find out the extent to 
which the grouping of settlements (quintiles) 
determined by the complex indicator of social 
innovation is responsible for the territorial disparities 
within the county. 
 
 

     (2) 
Table 3. 

Hoover index according to the classification  
developed by the complex indicator of social 

innovation, 2017 
Innovation quintiles Hoover index, % 
First 9.2 
Second 9.3 
Third 6.1 
Fourth 5.6 
Fifth 4.0 
County total 34.2 
 
Source: own calculation 
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It can be stated that the level of development, 

simplified by the per capita income, increases as the 
complex indicator measuring social innovation 
potential increases. In the case of territorial differences, 
the opposite is true. The lower the complex indicator 
within the county is, the greater the extent of the 
territorial differences attributed to the given group of 
settlements. 
 
Impact of social innovation on population 
change (1999–2018) 
 

The purpose of our study was to examine the 
characteristics of the impact of social innovation on 
spatial processes based on the demography data of the 
settlements of Borsod-Abaúj-Zemplén County. Our 
analysis focuses on how the distribution of the complex 
social innovation indicator relates to the change in 
population of the county’s settlements. A shift share 
analysis was used for this. Several territorial statistics 
books highlight this method (e.g. Sikos T., 1984; 
Nemes Nagy, 2005; see a similar application in Nemes 
Nagy et al., 2001) detailing Hungarian applications 
(Tóth, 2002). This methodology is a somewhat 
different methodological approach to the basic method 
(Houston 1967, Stevens & Moore 1980), but with the 
same basic questions. 

The applied method, which is essentially a double 
standardization, needs data in at least two structural – 
territorial and sector – dimensions. Sector indications 
actually may cover optional disjunctive distributions: 
economic sectors, age groups, settlement size groups. 
The territorial dimension also may have subgroups: e.g. 
settlements, regions, countries, specific spatial 
aggregates (in this case always the analysed counties). 
Concerning certain phenomena, chronological growth 
components may be analysed in the same way as 
specific data, e.g. per company revenue, or by 
differentiated structural patterns. This research applies 
the first type. In this case, the calculation is presented 
in relation to the first case. Two matrices are starting 
points to calculate:  
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The following values may be calculated (by adding 
up matrix lines as well as columns) from the basic data:  

 

∑
=

=
m

j
iji kk

1
0  as well as ∑

=

=
m

j
iji vv

1
0  

(3) 
Concerning the first (1999) and the final year 

(2018) of analysis population of the settlements at the 
different population size category. 
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(4) 
Concerning the first and the final year of analysis 

population for the different categories of complex 
social innovation indicator.  
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(5) 
Concerning the first and the final year of analysis 

population of Borsod-Abaúj-Zemplén County. 
 
The first effective step of this procedure is to 

calculate the M(mij) matrices of population growth 
indices, which means to divide V matrix elements by 
the proper K matrix elements. 
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Similarly the total (Borsod-Abaúj-Zemplén County) 

growth index (moo – matrix/matrix) as well as the 
sectors (which are in this case population size 
categories) (mio – quotient of matrix lines) and 
territorial (which are in this case the categories of the 
complex social innovation potential indicator) (mio – 
quotient of territorial columns) growth indices may be 
also calculated: 
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m00 = v00 / k00 

 
mi0 = vi0 / ki0 

 
m0j = v0j / k0j 

 

 
By using these relations for all area units, given-period 
specific – above or below county average population 
growth generated – population surpluses and shortages 
(Si) may be broken down into two components, in our 
case into the regional (Sr) and sectoral structure (Sa) 
impacts: 

(Si) = (Sr) + (Sa) 
(6) 

 
 where  
 

)*( 00 kmvS ojoji −=  i.e. the population column amount 

in the last analysed year – (county average growth* the 
population column amount in the first analysed year, 
 

( )∑ −=
j

ijiijr kmvS *0
 i.e. population data in a given 

population size category of the county in the last 
analysed year – (sectoral average growth in given 
population size category * population data in a given 
category of social innovation potential indicator in the 
first analysed year). 
 

SSS ria −= i.e. the difference of the two impacts. 
 

This method is suitable for separating regional and 
sectoral (i.e. other, non-territorial based) factors of 
economic development. 

Between 1999 and 2018, the population of the 
county decreased by about 15%. For all changes in 
Table 3, the settlement size categories received + 100% 
where the population decline was below the county 
average (or possibly even population increase 
occurred). Those groups where the opposite happened 
were given -100%. The territorial dimension in this 
study refers to the categories of the complex social 
innovation potential indicator. (This was obtained by 
ranking the settlements in ascending order according to 
this indicator and dividing the data series into five 
equal categories). Sectoral impact refers to the 
dimension according to the size of the population by 
size category. Our question is, therefore, to what extent 
the size is responsible for the change in the population 
of the settlements and to what extent it is due to 
reasons derived from social innovation potential. 

We can see a greater decline than the county 
average in the category below 500 inhabitants and the 
two categories over 5,000 inhabitants. In three out of 
five settlement size categories, the population size of 
the settlements is more responsible for the population 
change (bigger in absolute terms), and the territorial 
dimension, i.e., the social innovation potential situation 
is more important only in two cases. In the case of the 
latter, in both settlements with less than 500 inhabitants 
and between 5,000 and 20,000 inhabitants, population 
change is fundamentally negatively affected by the 
social innovation  potential situation. 

 
 

Table 4. 
Population surplus/shortage and its components, (%) 

 

Population size categories Total 
(%) 

Territorial 
(%) 

Sectoral 
(%) 

-499 -100 -69 -31 
500–1,999 100 38 62 
2,000–5,000 100 -45 145 
5,000–19,999 -100 -4939 4839 
20,000- -100 179 -279 

 
Source: own calculation 
 
 

Taking a closer look at the results of the analysis 
(Table 4), we can see that the demographic trends that 
are more favourable than that of the county are in the 
two population size categories between 500 and 5,000 
inhabitants. With the negative trends in the two 
extreme population size categories, it is surprising that 
the share of those over 20,000 inhabitants in the 
unfavourable process is slightly higher. 

Favourable territorial factors, i.e. a favourable 
social innovation situation, is identified for settlements 
with more than 20,000 inhabitants, while unfavourable 
territorial factors are predominantly for cities between 
5,000 and 20,000 inhabitants. 

The positive impact of sectoral effects, i.e. 
population size, is most pronounced in the category of 
2,000 to 5,000 inhabitants, while a negative impact is 
found for cities above 20,000 inhabitants. 
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Table 5. 
 Country shares in revenue surpluses/shortages and related components, (%) 

Population size 
categories 

Populati
on 
surplus 

Populati
on 
shortage 

Favourable 
territorial 
assets 

Unfavourable 
territorial 
assets 

Positive 
sectoral 
impacts 

Negative 
sectoral 
impacts 

-499 – 43.9 – 26.2 – 8.2 
500–1,999 44.9 – 14.9 – 16.7 – 
2,000–5,000 55.1 – – 21.7 48.0 – 
5,000–19,999 – 1.2 – 52.2 35.3 – 
20,000- – 54.9 85.1 – – 91.8 
Total 100 100 100 100 100 100 

Source: own calculation 

SUMMARY 
A number of fundamental problems of the economy 

and society – such as the decrease in population, 
unemployment, migration, or lagging regions – require 
long-term solutions that need new forms of cooperation 
between social actors, the direct voluntary participation 
of citizens in decision-making processes, and the 
pursuit of social innovation efforts (Veresné Somosi et 
al., 2019). 

Our research questions in this area are the 
relationship of income distribution and territorial 
development disparities to social innovation potential 
and the relationship between population change and 
social innovation potential. These issues, in addition to 

the previous studies (Nagy-Tóth, 2019, Varga et al., 
2020), are presented in this paper.  

Firstly, we pointed out that income distribution and 
regional development disparities are closely related to 
the extent of social innovation potential in Borosd-
Abaúj-Zemplén County. Secondly, our study examined 
the relationship between population change and social 
innovation potential in the county. We found that the 
size of the settlements is slightly more important in the 
population change of the county than the social 
innovation potential situation of the given settlement. 
The state of social innovation potential can only 
change or strengthen the fundamentally visible spatial 
structures. 

Acknowledgement 

This research was supported by the project no. EFOP-3.6.2-16-2017-00007, titled Aspects on the development of 
intelligent, sustainable and inclusive society: social, technological, innovation networks in employment and digital 

economy. The project has been supported by the European Union, co-financed by the European Social Fund and the 
budget of Hungary. 

REFERENCES 

BENEDEK, J.–KOCZISZKY, GY.–VERESNÉ SOMOSI, M.–BALATON, K. (2015): Regionális társadalmi innováció 
generálása szakértői rendszer segítségével (Generating regional social innovation through expert system) Észak-
magyarországi Stratégiai Füzetek 12 (2): 4–22. 

CAJAIBA-SANTANA, G. (2013): Social innovation: Moving the field forward. A conceptual framework. 
Technological Forecasting and Social Change, 82, pp. 42-51. https://doi.org/10.1016/j.techfore.2013.05.008 

CZAKÓ E. (2000): Versenyképesség iparágak szintjén – a globalizáció tükrében, PhD disszertáció (Competitiveness at 
the level of industries - in the light of globalization, PhD dissertation), Budapest: BKÁE Vállalatgazdaságtan 
Tanszék 

GRIMM, R.–C, FOX.–S, BAINES.–K, ALBERTSON. (2013): Social innovation, an answer to contemporary societal 
challenges? Locating the concept in theory and practice, Innovation: The European Journal of Social Science 
Research, 26(4): 436-455. https://doi.org/10.1080/13511610.2013.848163  

 46 

https://doi.org/10.1016/j.techfore.2013.05.008
https://doi.org/10.1080/13511610.2013.848163


Impact of social innovation on population change in Borsod-Abaúj-Zemplén County 

HAZEL, KL.–ONAGA, E. (2003): Experimental social innovation and dissemination: the promise and its delivery, Am 
J Community Psychol, 32(3-4): 285-294. https://doi.org/10.1023/b:ajcp.0000004748.50885.2e  

HOCHGERNER, J. (2011): The Analysis of Social Innovation as Social Practice. Bridges, Transatlantic Science and 
Technology Quarterly, 30: 1–15 

HOUSTON, D. B. (1967): The shift and share analysis of regional growth: a critique Southern Economic Journal 33 
(4): 577–581. https://doi.org/10.2307/1055653  

IONESCU, C. (2015): About the conceptualization of social innovation, Theoretical and Applied Economics, Volume 
XXII, No. 3 (604), Autumn, pp. 53-62. 

KATONÁNÉ KOVÁCS, J.–VARGA, E.–NEMES, G. (2017): Fókuszban a társadalmi innováció folyamata a magyar 
vidéken (The focus is on the process of social innovation in the Hungarian countryside) Észak-magyarországi 
Stratégiai Füzetek 14 (1): 6–19. 

KINCSES, Á. (2015): A nemzetközi migráció Magyarországon és a Kárpát-medence magyar migrációs hálózatai a 21. 
század elején (International migration in Hungary and the Hungarian migration networks of the Carpathian Basin at 
the beginning of the 21st century). Műhelytanulmányok 8., Központi Statisztikai Hivatal, Budapest. 

KOCZISZKY, GY. – VERESNÉ SOMOSI, M – BALATON, K. (2017): A társadalmi innováció vizsgálatának 
tapasztalatai és fejlesztési lehetőségei (Experiences and opportunities for developing social innovation) 
Vezetéstudomány / Budapest Management Review 48 (6-7): 15–19. https://doi.org/10.14267/veztud.2017.06.02  

MAJOR, K.–NEMES NAGY, J. (1999): Területi jövedelemegyenlőtlenségek a kilencvenes években (Territorial income 
inequalities in the 1990s) Statisztikai Szemle 77 (6): 397–421. 

MANZINI, E. (2014): Making Things Happen: Social Innovation and Design, Design Issues, Volume 30, Issue 1, 
pp.57-66. https://doi.org/10.1162/desi_a_00248  

MULGAN, G.–TUCKER, S.–ALI, R.–SANDERS, B. (2007) Social Innovation: What It Is, Why It Matters and How It 
Can Be Accelerated. Skoll Centre for Social Entrepreneurship, Said Business School, University of Oxford. 
https://youngfoundation.org/wp-content/uploads/2012/10/Social-Innovation-what-it-is-why-it-matters-how-it-can-
be-accelerated-March-2007.pdf (accessed September 2019).  

NAGY, Z. – TÓTH, G. (2019): A társadalmi innovációs potenciál mérési lehetőségei Borsod-Abaúj-Zemplén példáján 
(Possibilities of measuring social innovation potential on the example of Borsod-Abaúj-Zemplén), Észak-
magyarországi Stratégiai Füzetek XVI. évf. 2. szám, pp. 97-109. 

NEMES G. – VARGA Á. (2015): Társadalmi innováció és társadalmi tanulás a vidékfejlesztésben – sikerek, 
problémák, dilemmák (Social innovation and social learning in rural development - successes, problems, dilemmas) 
In: „Mérleg és Kihívások” IX. Nemzetközi Tudományos Konferencia, Konferencia kiadvány (Veresné Somosi M., 
ed.), Miskolc, pp. 434-444 

NEMES NAGY, J. (ed.) (2005): Regionális elemzési módszerek (Regional Analysis Methods) Regionális Tudományi 
Tanulmányok 11., ELTE Regionális Földrajzi Tanszék–MTA-ELTE Regionális Tudományi Kutatócsoport, 
Budapest.  

NEMES NAGY, J.–JAKOBI, Á.–NÉMETH, N. (2001): A jövedelemegyenlőtlenségek térségi és jövedelemszerkezeti 
összetevői (Regional and income structure components of income inequality) Statisztikai Szemle 79 (10–11): 862–
886. 

POL, E.–VILLE, S. (2009) Social Innovation: Buzz Word or Enduring Term? The Journal of Socio-Economics 38 (6): 
878–885. https://doi.org/10.1016/j.socec.2009.02.011  

SIKOS T. T: (szerk.) (1984): Matematikai és statisztikai módszerek a területi kutatásokban (Mathematical and 
Statistical Methods in Field Research). Akadémiai Kiadó, Budapest. 

STEVENS, B. H.–MOORE, C. L. (1980): A critical review of the literature on shift-share as a forecasting technique 
Journal of Regional Science 20 (4): 419–437. https://doi.org/10.1111/j.1467-9787.1980.tb00660.x  

TÓTH, G. (2002): Kísérlet autópályáink területfejlesztő hatásának bemutatására (An attempt to demonstrate the spatial 
development impact of our highways) Területi Statisztika 42 (6): 493–505. 

Varga, K., Tóth, G., & Nagy, Z. (2020). Examination of Social Innovation Potential Characteristics in the Example of 
Borsod-Abaúj-Zemplén County. Theory Methodology Practice, 16(1), pp. 65-76. 
http://dx.doi.org/10.18096/TMP.2020.01.07  

VERESNÉ SOMOSI, M. – VARGA, K. – KOCZISZKY, GY. (2019): Step by Step for Social Innovation with Neuro-
Fuzzy Modelling, European Journal of Economics and Business Studies 5: 1. pp. 13-23. 
https://doi.org/10.26417/ejes.v5i1.p13-23  

i The input indicators: 
1. Number of non-governmental organizations (NGOs) per 10,000 inhabitants
2. Number of active companies per 1,000 inhabitants
3. Number of non-profit organizations per 1,000 inhabitants
4. Proportion of children in the population
5. Number of elderly per 100 children

47 

https://doi.org/10.1023/b:ajcp.0000004748.50885.2e
https://doi.org/10.2307/1055653
https://doi.org/10.14267/veztud.2017.06.02
https://doi.org/10.1162/desi_a_00248
https://youngfoundation.org/wp-content/uploads/2012/10/Social-Innovation-what-it-is-why-it-matters-how-it-can-be-accelerated-March-2007.pdf
https://youngfoundation.org/wp-content/uploads/2012/10/Social-Innovation-what-it-is-why-it-matters-how-it-can-be-accelerated-March-2007.pdf
https://doi.org/10.1016/j.socec.2009.02.011
https://doi.org/10.1111/j.1467-9787.1980.tb00660.x
http://dx.doi.org/10.18096/TMP.2020.01.07
https://doi.org/10.26417/ejes.v5i1.p13-23


Krisztina Varga – Géza Tóth – Zoltán Nagy 

6. Dependency ratio: children (aged zero to 14) and elderly (age 65 and above) as a percentage of the total
population aged 15 to 64)

7. Activity rate (taxpayers/population * 100)
8. Average number of completed years of education, 2011

The output indicators: 
1. Payout per capita (2007–2013)
2. Proportion of the public employees compared to the population aged 15–64
3. Number of participants in cultural events per thousand persons 1,000 inhabitants
4. Proportion of people living in segregation
5. Number of persons receiving social catering service per 1,000 inhabitants
6. Number of recipients of home care assistance per 1,000 inhabitants
7. Unemployment rate
8. Average patient turnover per GP and pediatrician

The impact indicators: 
1. Annual average income per capita (thousand HUF)
2. Percentage of population with primary education over 7 years (including early school leavers)
3. Proportion of one-person households
4. Proportion of families with three or more children
5. Number of registered crimes per 1000 inhabitants
6. Number of beds in institutions providing long-term residential care per 1000 inhabitants
7. Proportion of taxpayers earning in the 0 HUF to1 million HUF income band
8. Proportion of regularly cleaned public areas.

 48 


