UDC 005.342:005.21:005.332.4:005.56 JEL Classification: D4, D21, L1, M19

Kocziszky Gyorgy,

Doctor of Economics, Professor, Director of the Institute of Regional Economics,
University of Miskolc (Miskolc, Hungary);

Veresné Somosi Mariann,

Doctor of Economics, Professor, Dean of the

Department of Economics, University of Miskolc (Miskolc, Hungary)

SUPPORTING THE CREATION AND INSTALLATION OF REGIONAL SOCIAL INNOVATIONS
WITH KNOWLEDGE ENGINEERING SYSTEM

The authors of the study allow us to conclude that the traditional focus of innovation (banking, manufacturing,
management reform, etc.) not always with the same efficiency are perceived in various regions of the country. In
some regions, these innovations do not lead to social improvement, which is a prerequisite necessary for the
generation and implementation of separate unit for social innovation. The article substantiates the necessity of
social innovation. For example, the functioning of the Centre for social innovation city of Miskolc for the first time
developed a scientific and methodical approach to their implementation. As the main structural blocks of this
approach, the authors offered the following: a) definition of the relationship of local economic development and
social innovation; b) formation of key areas of the social improvements of the region (employment, added value,
improved health and social conditions, improvement of infrastructure, development of the settlement); c) the
development of social innovation on the basis of regional system engineering knowledge; g) selection of key social
innovation based on the innovation matrix, and special techniques; d) develop programs for the practical
implementation of innovation social orientation. Research and guidelines proposed in the article, were tested by the
authors over the last two years. As a result a General conclusion that the biggest obstacle to social innovation is not
lack of resources but lack of ideas and desires from a local and Central managerial elite.

Keywords: innovation activity, region, social innovation, innovation potential, knowledge creation, innovation
matrix.
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Problem statement. Studies show that different regions of any country develop in different ways.
They differ in the level of employment, wages, value added, the level of expenditures on research,
infrastructural support, etc. typically, the regions that are closer to the capital, to the Central government
have the best social indicators, while peripheral regions are the worst. Therefore, there arises a problem
of a particular alignment of social indicators across regions of the country, creation tank for social
innovation, the implementation of which will contribute to this task.

Analysis of recent research and publications. The innovation is an important influencing factor
which determines the development of cen- tre-periphery relations. According to several empirical
analyses, the economic output of the settlements and regions with outstanding innovation potential is
also significantly higher in the converging countries than that of the territories with the lack of
innovation [1-20]. While the R&D&I input, output and result indicators of the centres are much higher
than the national average, the peripheries have values much be- low the national average. It has also
got a dependent role on the fact that the European Union has supervised its innovation policy in the last
two decades [5-8]. As a result of this, the support of social innovation became more important, which can
foster the convergence mainly in the case of the peripheries [15; 17; 19].

Unsettled components of the general problem. Among the studied works, it should be noted that
insufficient attention is paid to the methods of selecting the best alternatives for the implementation of
social innovation. That's why the authors define the problem in this article.

The aim of the article is identification of essence and features of application of social innovation in
the current economic conditions of the Republic of Hungary. In order to realize this goal, it is necessary
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to solve the following problem: find the essence of social innovation, to develop a methodology of its
creation and to determine the algorithm for its implementation.

The main material of the research. The formers/actors of economic policy often criticise the work
of experts dealing with social innovation (sometimes rightly) that although the analyses with different
frequency and time period are very useful, they do not answer the "how more?” question. The number of
recommendations is relatively low, which can change on a sustainably way on the living and existential
conditions of the inhabitants of settlements in peripheral regions.

Since the geopolitical changes of 1989 the regional level of social and economic disparities has
increased in Hungary. While the economic output of the capital (Budapest) and of the regions of Western
Transdanubia is higher than the average, the regions in the Eastern part of the country have lower
output than the national average (Figure 1).
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Figure 1 — Spatial disparities of economic output (authors own compilation based on dates of the
Hungarian Central Statistics Office)

There are similar spatial differences in the case of the per capita R&D&I expenditures and the R&D
employment (Figure 2).
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The main goal of our almost two decades long research: generating activities which can help the
economic growth and social development of the settlements and regions in peripheral situation; creating
resources for the implementation of ideas; monitoring of changes; and avoiding factors which hinder the
sustainability [16].

To achieve these goals the Faculty of Economics at the University of Miskolc has created a Social
Innovation Competence Centre in 2015, whose basic functions are as follows:

a) elaborating local economic development and social innovation supporting programs in the
peripheral regions,

b) guidance in connection with these programs, and

c) creating a special training portfolio which helps social innovation, and generating educational
programs.

The above mentioned three goals are equivalent, but as our experience shows the generation of
sustainable innovative programs which are adequate for local problems and capabilities has a higher
priority.

To find consistent solutions there is a need for consistent database, methodological and financial
knowledge. The knowledge engineering system presented in this research is a supporting tool of
these.The structure of social innovation knowledge engineering system.

The researchers have elaborated a lot of knowledge engineering (knowledge based) systems
(for example: DENDRAL, MYCIN, EMYCIN, JESS, etc.) in the last thirty years. Most of these support a
solution for natural sciences problems (like medical, Nano techno- logical, etc.), in the field of social
sciences there were fewer systems found.

The well-known knowledge engineering systems differ in several characters (for example, user
interface, knowledge representation method, technological characteristics, labour intensity, etc.).

Our own formalized social innovation knowledge engineering system has got six main parts (Figure 3).

INNO-DATABASE
— social and economic indicators;
— settlement and time- (panel) series
dates

INNO-MONITOR - INNO-MODULE
(defining innovation indices
andclusters)

s

KNOWLEDGE ENGINEERING MOD- TYPE SOLUTIONS
MODULE
ULE
— matrix of assignments — clusters of typical solutions;
D — variations connected to clusters

SUPPORT MODULE | DECISION PREPARATION MODULE
— cost-benefit analysis;

— determining resource needs;

— possible solutions

(application opportu-nities
and requirements) ‘

Figure 3 — The structure of social innovation knowledge engineering system (own compilation)
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— database, which contributes to the time and settlement-series accessibility of indicators
determining the local innovation potential,

— monitoring module, which helps to determine the vertical and horizontal causalities,

— module of type solutions,

— supporting module, which outlines the national and foreign resources available for
implementation,

— artificial intelligence module, and decision preparation module, which can help by formulating
social innovation recommendations.

User side characteristics of our knowledge engineering system:

— regulated operation (problem solving), it depends on the database and the mechanism operating
parallelly with the database; the system gives recommendations for problem solving;

— itis easy to operate, the role of user appears first in the decision preparation module.

Beside the general data, our database also contains R&D&!I and social innovation data for 1600
Hungarian settlements (58% of the Hungarian settlements) for the 1995-2014 time period (the upload
and maintenance of the data will be done once a year). The data source is the Hungarian Central
Statistics Office (Table 1).

Table 1 - Structure of Inno-database (own compilation)

General dates (settlement and time-series)

— population; — density of enterprises;
— demographic distribution; — activity rate;
— income dispersion — employment rate;
— unemployment rate
R&D&l input indicators Social input indicators
Organizational background Organizational background
— number of R&D&I places; — number of NGOs;
— size of R&D&I expenditures; — number of non-profit enterprises;
— number of R&D projects; — employees in non-profit enterprises;
— application requirements — available support resources;
— application requirements
Location factors Location factors
— support requirements; — support requirements;
— R&D&l infrastructure (e.g. higher education institute, — social infrastructure (e.g. social organizations, etc.)
research institute, etc.)
Human requirements Human requirements
— share of people with higher education degree in the — share of active-aged population without a profession
population;

— innovation age-quotient

The data management solution is based on SQL type, because of its simplicity and Windows
compatibility [16].

The social innovation potential of a given settlement can be defined on the basis of 20 factors.
Because of the heterogeneity of the indicators we have grouped the 1600 settlements into clusters
(Figure 4).

As a result of the analysis we have created five clusters: to the first (lowest) group belong 27% of the
examined settlements, to the second (low) 31%, to the third (average) 18%, to the fourth (high) 14%,
and to the fifth (outstanding) the 10% of the settlements.
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4 ™)
Analysis of the application requirements
(e.g.: outliers, representativeness of sample, scale of indicators)

1L

Definition of similarity and distance measures
(where the distance is lower, the values are more similar)

JL

Selection of cluster method
(hierarchical or non-hierarchical)

[]

Number of clusters
(How many clusters? Which is the selection indicator?)

1L

Interpretation and characterization of clusters
(denomination, evaluation)

L

Controlling the validity of cluster analysis

Figure 4 — Logical process of the cluster analysis (own compilation)

The module gives type solutions based on nine components (innovation potential, available support
forms, solution levels, qualification needs, investment needs, qualification supply, labour force needs,
and location needs).

There are several definitions of social innovation. Some of these give the opportunity of wider, while
others provide narrower implementation [8; 19].

The definition of Gillward is the closest to our standpoint, which defines the social innovation as
“an initiative of a given community to change its own situation” [14, p.1].

The emphasis should be put on the willingness to change the situation, and on the other hand on
locally new or recent solutions. For the community it is important to find a solution consciously, hence
recommendations based on the local capabilities and coming from outside have smaller chances to
adapt and sustain due to the lack of adaptation willingness.

The creation of the type solutions’ catalogue (module) has started on the one hand because of
maintaining motivation and on the other hand to secure professionalism. Until now we have created five
main groups (improving employment, increasing value added, improving health care and social situation,
improving infrastructure, settlement development), to which wehave defined type solutions. In the type
solutions module the framework of solutions is based on live work, location, investment and qualification
needs. The assignment to goals is made according the typology of possible innovations (Figure 5).

The main aims of innovation can be found in the rows of the first (goal — innovation) matrix, while in
the columns one can see the type solutions (social innovations) collected for solving the problem
(the aim is to define the assignment with an X). To fulfill this aim the second matrix (characteristic —
innovation) gives help, there are the parameters characterizing the type solutions in its rows, while the
columns are the same as the columns of the goal — innovation matrix.
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Figure 5 — Matrices created by the selection of social innovation (compiled by the authors)

Goals Innovation types Godls Characteristic
N e N N N
G G
G X G
G X G

Social innovations can be ranked by different characteristics and parameters, and in this way we can
get the characteristic — innovation matrix. The connection between the aims and characteristics can be
also defined. We formulate regulations to the realization of some aims (based on the characteristic —
innovation matrix), and as a result of it we get the assignments of the goal — innovation matrix (Table 2
shows an example for this).

Table 2 — Assignment example (compiled by the authors)

Social innovations

urban development

ai form function
— settlements’ economy — employment of low qualified persons
1. Improving — Y . —
employment settlement development/ driving back to the world of work, professional training

2. Increasing value
added

— social agricultural

— production of bio products;

employment — production of biomass;
— production of craft products;
— collecting and growing herbs
— social farm — livestock breeding

social start-up

processing herbs

— social cooperative

— production/ sale

3. Improving
health care and
social situation

— support for periodical home
care

— there are several cases (e.qg. if a person needs medical care or
attendance be- cause of disease, akinesia, fracture, and a family
member or an adherent takes care of him with the help of adequate

services)

— 24 hours home service

— care for persons living alone (also the persons in mental illnesses)

— care in boarding home for
elderly people

— securing 24 hours long supervision

— making social kitchen

— securing public catering
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The selection of type innovations can be made through the following four steps:

1.
2.
3.
4,

The user gets questions along the program, which ask about the evaluation characteristics!

The user defines its needs per characteristics because of the differentiated perception.

The knowledge engineering system contains the answers as basic data.

The answers given to several evaluation characteristics aggregately make the given innovations

probable for application.
The knowledge engineering module, as the above mentioned prove it, gives recommendations for
the solution. The objective of the expert(s) is to describe the final suggestion/recommendation (Figure 6).

132

innovatin solution
potential level
investmentne Qualificatio
ed < need / supply
work force variants in cost / benefit
need » thesolution »  analysis of SUGGESTION
level variant level
A
available
support

Figure 6 — Logical frame of the odule (compiled by the authors)

In the process the expert should answer several questions. The authors recommend that these
issues include the following:

CoNooR~wNE

Modernity level of the products and services created by the examined organization?

The relation of the current activity to the former activities of the organization?

The competitiveness of the products and services?

Character of the production and service structure?

Modification types of the organization’s product and service structure?

Advantages and disadvantages of the organization’s products connected to social innovation?
Aims and target groups of the social innovation products and services?

Main characteristics of the social innovation products and services?

Competition threatening the organization’s social innovation activity?

. New development trends in the organization in connection with social innovation?
11.
12.
13.
14,
15.

Weaknesses and type errors of the social innovation’s process?
Expected share of social innovation in the revenue?

Degrees of novelty in the social innovation?

Content sources of the social innovation products and services?
Financial resources of the social innovation products and services?
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16. Resource and expenditure share of social innovation?

17. The adequacy of the organization for social innovation activities?

18. Relevant factors in connection with social innovation?

19. Obstacles in connection with social innovation process?

20. Sources of required information for social innovation?

21. Cooperation through the social innovation?

22. To the social innovation involved external organizations and actors?

23. Participants of the implementation of social innovation?

24. Role of the organization in the knowledge transfer actions?

To answer these there is a need for involving local specialists.

Conclusions and perspectives for further researches. The article presents scientific and
methodical basesfunctioning of the engineering knowledge base to create a Bank of social innovations in
the regions of Hungary. The authors were tested by in 2015-2016. As a result of these actions was
sdelany the following conclusions:

— the biggest obstacle to social innovation is not lack of resources, and the lack of ideas and desires
of the local and Central authorities;

— for social issues, development and implementation of social innovations are encouraged, first,
substantially to raise the role and importance of local and regional government, activity and commitment
to increasing local innovation capacity, and second, to increase the economic feasibility of management
decisions in the field of social innovation;

— social innovation is encouraged to consider differentially that will lead to greater efficiency in their
implementation, since a comprehensive solution will require significant investment and time.

Prospects for further research on this topic should refer to the formation of methodological
approaches to the identification of needs in social innovation. The authors suggest the extension of
these studies to other countries, as well as consideration in terms of social innovation projects for the
industry.
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A. Kouicki, [-p ekoH. Hayk, npodecop, [AWPeKTOp IHCTUTYTY perioHanbHOi ekoHoMikW, MillKombLCbkid  yHiBepCUTET
(M. Miwwkonbu, YropwuHa);

M. Bepewre Lomowi, [-p eKoH. HayK, Npodecop, AekaH EeKOHOMIYHOrO (hakynbTeTy, MilLKONbLCHKUA YHIBEpCUTET
(M. MiwwkonsL, YropLymHa)

MipTpnMka cTBOpEHHA Ta BNPOBaKeHHSA perioHanbHNUX coLianbHUX iHHOBAL|ii Ha OCHOBI iHXXEHEPHOI CUCTEeMU 3HaHb

IMposederi asmopamu docnidxeHHs do3gonsomb 3pobumu 8UCHOBOK NPO me, Wo mpaduuiliHa cnpaMosaHicmb iHHoBauilHOI
disnbHocmi (baHkigcbka disnbHicmb, npoMuciose 8upobHULMEo, peghopma ynpaenitHs i m. n.) daneko He 3a8xdu 3 00HaK0BOK
ehekmugHicmio cnpuliMalombCs 8 Pi3HUX pezioHax KpaiHu. B okpemux pezioHax yi iHHogauii He npu3godsimb 30 couianbHUX
noninweHb, wo € nepedymosor HeobXIOHOCMI 2eHepy8aHHs ma enpo8alXeHHSI OKPemo2o OnoKy couianbHux iHHosaujl.
Y cmammi 06rpyHmosaHo HeobxioHicmb nposedeHHs coujanbHux iHHogauil. Ha npuknadi goyHKuioHyeaHHs LieHmpy couianbHux
iHHogauili micma Miwkonbya enepwe po3pobneHuli Haykogo-MemoduyHull niOxid Ao ix 30iliCHEeHHs. Sk OCHOBHI CMpyKmMypHi
6roku yb020 nidxoly asmopamu NPONOHYIMbCA MaKi: @) 8U3HAYEHHsI 83aEMO3B'A3KY MICUEB020 EKOHOMIYHO20 PO3BUMKY ma
couianbHuX iHHosauili; 6) chopmyeaHHs KIOHOBUX HanpsMKig COuianbHO20 NOMINWEHHS pe2ioHy (nidsuwieHHs 3alHsmocmi,
36inbweHHs dodaHoi 8apmocmi, noninWeHHs1 0XOPOHU 300P08'A i COUianbHO20 NOMOXEHHS, NOMINWEHHS iHghpacmpykmypu
PO3BUMKY HaceneHo20 NyHKMY); ) po3pobieHHs npoepamu couianbHuUX iHHO8auil Ha 0CHOBI Pe2ioHanbHOI CUCMEMU [HXEHEPHUX
3HaHb; 2) 8i0BIp KIYOBUX CoujanbHUX iHHOBaUili Ha OCHOBI 3anPONOHO8aHOI aemopamu iHHosauiliHOT Mampuyi i cneyianbHol
memoduku; 0) po3pobreHHs npoepamu npakmu4Hoi peanisauii iHHO8auili couianbHOI cnpsimogaHocmi. Haykoeo-memoduyHi
pexomeHdauii, 3anponoHogaHi 8 cmammi, anpobosaHi asmopamu enpodosx ocmaHHix 80X pokig. Y pesynbmami 3pobneHuli
Y3aeanbHIoKYUL BUCHOBOK NPO Me, Wo Halibinbwot nepewkodor Ha WisXy couianbHuX iHHogauill € He 8idcymHicmb pecypcig, a
8idcymuicms idell i GaxaHHs y Miclegoi i ueHmpasbHoI ynpagniHCchbKoi enimu.

Kntoyosi cnoBa: iHHOBaLiiHA AisNbHICTb, perioHW, couianbHi iHHOBALi, iHHOBALiAHWA MOTEHLian, reHepyBaHHs 3HaHb,
iHHOBaL|iHa MaTpULA.

A. Koyucku, f-p 3KOH. Hayk, npoeccop, AUPEKTOP WHCTUTYTa Per1oHanbHom SKOHOMMKW, MULLKOMbLCKUIA yHUBEPCUTET
(r. Muwkonbu, BeHrpus);

M. BepewHe LLlomowu, f-p 3KOH. Hayk, Mpocheccop, feKkaH JKOHOMUYeckoro chakymnbTeTa, MULKOMbLICKWIA YHUBEPCUTET
(r. Muwwkonbu, BeHrpus)

Mopnepkka co3naHNA M BHeAPEHUA PErnoHanbHbIX COLMANbHbIX WHHOBALMA Ha OCHOBE WHXEHEPHOW CUCTEMbI
3HaHUI

[posedeHHble asmopamu uccnedogaHus no3gonswom cdeames 861600 0 MOM, YMO MPadUYUOHHaA HanpaeneHHoCMb
UHHOBAUUOHHOU OessmenbHocmu (baHKosckas 0esmenbHOCMb, NPOMbIWIEHHOE NPou38odcmeo, peghopma ynpassieHus u m. n.)
Oaneko He ecezda ¢ 00UHaKOBOU 3(heheKMUBHOCMbIO BOCNPUHUMAKOMCS 8 PasfuUYHbIX Pe2uoHax cmpaHbl. B omdenbHbix
peauoHax 3mu UHHOBaUUU He npugodsim K COUUambHbIM YyylWeHUsM, Ymo sensemcss npednocsinkol Heobxodumocmu
2eHepuposaHusi U 8HeOpeHus omdenbHo20 6f0Ka coyuarnbHbIX UHHOSauull. B cmambe obocHosaHa Heobxodumocms
nposedeHus coyuanbHbIX UHHOBayul. Ha npumepe gyHKuyuoHUposaHusi LleHmpa coyuarnbHbix UHHOBayul 2opoda Muwkonbua
8nepeble paspabomaH HayyHo-memoouyeckuil nodxo0 K UX OCyWwecmeneHulo. B kadecmee OCHOBHbIX CMPYKMYyPHbIX 6110K08
3mozo nodxoda asmopamu npednazatomces credyrowue: a) onpedeseHue 83aUMOC8A3U MECMHO20 IKOHOMUYECKO20 passumus u
coyuarnbHbiX UHHOBaUUl; 6) hopmuposaHue KroyesbiX HanpasneHuli CoYuanbHo20 YryqweHusi peauoHa (noebiueHue
3aHamocmu, yeenuyeHue 006ageHHOl cmouMocmu, yiTyquweHue 30pagooXPaHeHUs U COYUAnbHO20 NOMOXEHUS, Yry4ueHue
UHbpacmpykmypbl pa3sumusi HacelieHHo20 NyHKma), 6) paspabomka npospaMMbi COUUANbHbIX UHHOSAUUll Ha OCHO8E
pe2uoHanbHOU cucmembl UHXEHEPHbIX 3HaHUll; &) ombop KIHYesbIX COYUarbHbIX UHHOBAUUU Ha OCHOB8E NpedroXeHHOU
asmopamu UHHOBAUUOHHOU mampuybl U cneyuansHol memoduku; 0) pa3pabomka npospamMbl npakmudeckol peanusayuu
UHHOBaYUU coyuanbHol HanpagnerHocmu. Hay4Ho-memoduyeckue pekoMeHOayuu, npedioxeHHble 8 cmambe, anpobuposaHs!
asmopamu 8 meyeHue nocrnedHux 0syx nem. B pesynsmame cdenaH ob6obwatowuli 85600 0 moM, Ymo cambiM 6OIBLIUM
npensimcmeuemM Ha nymu COyuasbHbIX UHHOBaUUL ABMAEMCS He Omecymcmeue pecypcos, a omcymemaue udell U xenaHus y
MecmHoU U UeHmparnbHoOU ynpagneHyeckol aumel.

Knioyesble croBa: MHHOBALMOHHAS AEATENbHOCTb, PErMOHbI, COLMAnbHblE MHHOBALMW, MHHOBALMOHHBIA MOTEHLMan,
reHepupoBaHm1e 3HaHWA, MHHOBALIMOHHas MaTpuLa.
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