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15. Evidence on Knowledge-intensive Industries irhe Regional Innovation
System of the Southern Great Plain

Zso6fia Vas

Aalborg school of innovation systems highlights ¢cbenplementary nature of different approaches.
Literature reveals the impact of the componentsegfonal innovation systems on clusters, promote
clusters in which industrial firms can reach highenovation performance and reveal the interaction
between sectors and the national innovation system.

Innovation performance in sectoral innovation sgstedepends on the nature of the industry
and determined by its geographical location. Howegiteis not the most obvious to investigate the
geography of sectoral innovation systems primargational borders, since they are often localized,
concentrated on subnational level, and influencgddgional innovation systems. The problem is the
lack of empirical evidence on the mutual impacsedtors and regions. The relationship is even less
examined in less developed regions.

This study is designed to examine the interaction of sectaral regional innovation systems,
and reveals the characteristics of sectors andaegiin case of knowledge-intensive industries én th
Southern Great Plain Region of Hungary. The questire based survey shows the relevant
organizations in innovation activities, their hetgeneity, geographical location and the diversity o
links in innovation and R&D activities.

Keywords: knowledge-intensive industries, regioaatl sectoral innovation system, less developed
region

1. Introduction

As a result of the expansion of knowledge-basech@ty and the global economic
activities higher attention is drawn to identifyt #ie determinants, which contribute to the
increase of competitiveness and the specializaifoeconomic actors and regions. There are
several factors, which explain the difference betweeveloped and less developed regions,
and one of them is the difference in innovationac#y, which can lead to differences in the
innovation performance as well. The literature ohadvation systems provide a suitable
framework to analyze innovation processes botlegibnal and sectoral level and to reveal all

the elements and interactions, which are essefatiathe production, diffusion and use of

! Present paper is supported by the European Umidrca-funded by the European Social Fund. Projdet t
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scientists.” Project number: TAMOP-4.2.2/B-10/1-2a1012
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knowledge. The concept of innovation systems pujseat emphasis on the social context of
innovation activities and the interactive nature learning. According to the conceptual
framework of regional innovation systems (RIS), theeractive learning takes place in two
subsystems, in the knowledge application and etgtion subsystem, and in the knowledge
generation and diffusion subsystem. The knowledgdication and exploitation subsystem
consists of firms forming regional clusters anaakseir support industries.

All industries produce and use new knowledge arthnelogy, but industries with
analytical or with the combination of analytical dasynthetic knowledge base are more
knowledge or technology-intensive. Knowledge-intemsindustries have attracted a great
attention in knowledge application and exploratidiney generate positive effect on the
regional economy, and can have a leading role enditvelopment even of less developed
regions. Due to their nature as special kind ofosatinnovation systems (SIS), knowledge and
innovation activities in knowledge-intensive indies are generally spatially bounded. For this
reason if firms in an industry are geographicaip@entrated in a region, economic conditions
of the particular region have an impact on the stigu even if it is a knowledge-intensive one.

Recent study attempts to answer the following mebeauestion: how innovation
activities of knowledge-intensive industries cancharacterized in the less developed NUTS2
region of Southern Great Plain in Hungary? The tpm@saire-based research highlights the
specificity of knowledge-intensive innovation adies, the nature of cooperation the intensity
of R&D activities, and the barriers of innovatidrne questionnaire is based on the Community
Innovation Survey, and completed with question ftbminnovation system literature and with
general information on companies. The study shoedasic concept and some elements of the
ongoing PhD work.

2. Theoretical introduction - Interdependence of rgional and sectoral innovation systems

Innovation system approach has emerged sinceitiedl mppearance with the concept of
national innovation system (Freeman 1995, LundV@®2, Nelson 1993) and has extended with
the notion of regional (Cooke et al. 1997), sedtfimlerba 2002) and technological (Carlsson
— Stankiewitz 1991) innovation systems. The approathinnovation systems provides
understanding on the interactive and collectiveegss of innovation, and describes the role of
the variety of actors, information, knowledge, ratgions and complementarities among agents

involved in the process of innovation.
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The literature on sectoral innovation system (S#$plores the characteristics of the
change and transformation of sectors, also theasadinks and interdependencies within and
even between sectors (Malerba — Orsenigo 1997,rb&a002, 2004). It makes a combination
of several perspectives to analyze sectors, argbldes the limitations of case studies and
industrial economics. The approach puts an emplusithe study of the role of non-firm
organizations and the transformation of sectorgheir boundaries too, and emphasizes the
importance of knowledge and interactive learninige Theory highlights that knowledge is a

key asset for competing firms, and learning isyap®@cess to strengthen competitiveness.

Figure 1Relation between different approaches of innovatigstems
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Source:author's own construction based on Asheim anddiauthors (2011, p. 884.)

Based on the sectoral knowledge base Asheim ande@og005), Baba and his co-
authors (2009), Tédtling, Lehner and Trippl (20d6tinguish two main types of knowledge
base: thanalyticalandsynthetic knowledge baskhe latter one is more likely concerned to the
traditional industries, but analytical knowledgesdaor the combination of analytical and
synthetic knowledge base is typical to those kndggeintensive industries, like ICT.

Innovation performance of firms depends upon tharatteristics of the sector and
closely related to geography. Research on innavatistems related to sectors (Bresehi
Malerba 2005) demonstrate that SISs may be higidglized, and go under the impact of
regional economic conditions. Innovation procesgdsms are rooted in specific contexts with
particular inputs, knowledge base, competencestutisnal background and demand relevant

to sectors, and localized on different territoléadels. While mode of sectors to innovate defines
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the innovation pattern and economic performanca i@&gion, meantime national, regional and
even sub-regional conditions have impact on theossgattern of innovation too.

It has been pointed out (Lundvall et al. 2002) dathiled (Casper Soskice 2004) how
interdependent relationship of sectors and natieyatem exist. It is often examined how
sectors explore clustering from the viewpoint afioeal innovation systems (Cooke 1997,
Asheim—- Coenen 2005) or how firms in regional clustersea\better innovation performance
(Porter 2000, Beaudry Breschi 2003). But it is less discussed how theraction forms
between regional and sectoral innovation systererdl'is also a lack to define less developed

regions in terms of innovation.

3. Regional economic conditions in less developeeljions

Special focus is given to less developed regionshén research. Hence there is no
universally accepted definition for less developeehions (LDRs), for the further
conceptualization of regional and sectoral inn@ratsystems and to analyze knowledge-
intensive economic activities, there is a need a&aerour own definition of LDRs.

Firstly, a precise definition akgionsin terms of innovation from Cooke and Schienstock
(2000, p. 273.) can be followed, regions agedgraphically-defined administratively-supported
arrangement of innovative networks and institutighat interact heavily with innovative
outputs of regional forms on a regular bdsishis definition is in harmony with the concet o
functional (nodal) regions, defined by Malecki @9¥. The own definition and characterization
of LDRs for the given purpose of this paper follothe concept of Cooke and Schienstock
(2000) with the combination of other studies ligtspecial features of regions.

Regions have increasingly have become a focusarfoeaic policy. European Union on
the field of economic and social cohesion, defmescle of so called less prosperous regions, in
relation with Objective 1. The objective lists tingost common economic signals lafss
prosperous regioris This is the first concept, which contributes tteritify less developed
regions, even if this definition was made for spkepblicy issues. The most important economic
signals of these regions are the low level of itmest, the higher than average unemployment
rate, the lack of services for business and indalgland the poor basic infrastructure.

Following the description of the article of Téddirand Trippl (2005) less developed
regions may be related fmeripheral regions Todtling and Trippl (2005) identify peripheral

regions with missing clustering efforts, SME dommoa, low level of R&D, low or medium

2Source: ec.europe.eu/regional_policy/objectivel



Evidence on Knowledge-intensive Industries in thgidhal Innovation System... 219

level educated workforce, lack of specialized s®mwiand thin institutional structure. In
addition, Lagendijk and Lorentzen (2007) label jplegral regions d$on-core” areas located
outside the principal metropolitan areas withousextor being a leader in technological
development, and with greater distance to sourté&mawledge generation and transfer. This
concept of peripheral regions has a limitation, elgnthat they are often concerned as those,
which have too few firms in the same industriatseor local production system, which would
lead to regional cluster formation.

Also the classification of Asheim and Isaksen (908Rthree types of RIS (territorially
embedded regional innovation networks, regionalvodted innovation systems, regionalized
national innovation system) may give a guidelin@ame the factors that make a region to be
less developed. This concept was applied in thearel of Andersson and Karlsson (2004) too,
to explore the differential features of small aneédmm-sized regions. The concept of
territorially embedded regional innovation netwosksuld be in harmony with the concept of
less developed region, but partly. In territoriadiymbedded regional innovation networks both
geographical and relational proximity plays a calicole in firms’ (mainly SMES) innovative
activities. The competitive advantages of firmseoa®n a localized learning process. The
probability for radical innovation is low due toetthack of knowledge providers in the region.
There is also a danger of lock-in in these regidrtbe networks are not able to sustain firms’
competitiveness in the region. The suggestiontfese regions is to build external linkages.

LDRs also may be partly identified eegional networked innovation systeriie basic
features of the networks are same like in caseemitdrially embedded regional innovation
networks, but it is more systemic and organizechéis — Isaksen 2002). These regions have
stronger regional infrastructure, with more locabamization (R&D institutions, training
organizations etc.). Local and regional knowledgeviders give firms access to information
and competences, and increase the collective itimevaapacity and counteract a lock in
situation. To describe a less developed regiomradnebination of the territorially embedded and
regional networked innovation system may be swetabl

Finally, Rosenfeld (2002) discuss clustering effart less favoured regionwith special
features like, weak infrastructure, lack of accesscapital, technology, innovation, regional
isolation, low educational level and low skillednkiorce, mature or hierarchical industry structure.

The own definition would be related to the obsaorabf Asheim and Isaksen (2002) on
territorially embedded regional innovation networksgional networked innovation systems,
Todtling and Trippl (2005) or Lagendijk and Loreenz(2007) on peripheral regions, Rosenfeld
(2002) on less favoured regions and the definiib@ooke and Schienstock (2000) on regions
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in term of innovation and based on other obseredacteristics. LDRs are defined through the
following characteristics in a wider sense relatedconomic activities. LDRs have:

— dominance of small and medium-sized (SME) entezpyis

- low level of investment

—  presence of traditional industries and increasihg of knowledge-intensive sectors,

-  low level of R&D activities and business services

- lack of networking and clustering efforts from atbm-up perspective.

Additionally, from the viewpoint of the institutiah background and the factors, which
explicitly affect the fundamental innovation adies and the networking of the primary actors

(the firms) in sectors, LDRs have:

strong geographical, weak relational proximity agagents,

— lack of sources of qualified human capital,

—  lack of knowledge and financial sources,

— like the low number of knowledge providers (univtgtrsresearch center, technology

transfer institutions etc.).

The definition emphasizes the role of those seagndators from the institutional
background influencing the behaviour and innovagss of firms, which are closely related to

knowledge generation, utilization and transfer.

4. Evidence on the innovation activities of knowlege-intensive industries

The fundamental goal of the survey is to study Kedge-intensive industrial sector
activities and the factors determining their inntawa activities in such a less developed region
as the South Great Plain Region is. Our purpos® igeveal all the factors affecting the
introduction and spreading of innovation. RegasitEswhich aspect the factors influencing the
innovation process are studied (regional or seljtobasic constituents like organizations,
institutions, relationships, and infrastructure amalyzed. The goal of the questionnaire is to
estimate the heterogeneity, geographical locat@ the diversity of relationships within
organizations relevant to the innovation activiiieshe knowledge-intensive industrial sector,
determining the learning opportunities of the cogtions. The questionnaire includes certain

other elements of innovation systems, like infradttire or institutions (e.g. local governments,
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development agencies), but for their complete @malyore than corporate questioning would
be appropriate and necessary.

To analyze knowledge-intensive sectors, we follbe OECD classification. Recently
based on the technological standard of sectorsere tlarehigh-technology, medium-high-
technology manufacturing sectond knowledge-intensive servicgKISs) (OECD 2001,
Eurostat 2009). The circle of KISs is divided toowtedge-intensive market services and
knowledge-intensive financial services, and thessileation also makes distinction between
high-tech KISs and other KISs. The latter referdetss knowledge-intensive industries, only
exploiting the knowledge of other economic actgtiand qualified labour force. That is why
enterprises providing less knowledge-intensiveicesvas their main activity were excluded from
the survey.

Micro, small and medium-sized enterprises havingentban 1 employee (including the
owners participating in the management), estaldidtefore 01 January 2009 and having at
least two completed business years were includétkeistudy. 400 enterprises were included in
the sample. The enterprises' seats on the teritotlye counties of Békés, Csongrad or Bacs-
kiskun. The surveyed knowledge-intensive firms ta#ke 4.5% of all knowledge-intensive
industries located in the Great Plain Region.

Most of the knowledge-intensive (83.8%) and of theovative knowledge-intensive
industries (72.4%) are microenterprises, and thereelatively higher proportion of small
enterprises (11.8% and 22.0%). Only 4.5% and 5%%medium-sized enterprises from the
knowledge-intensive and innovative enterprises.

However, the number of companies that could beidered active in innovation is
somewhat smaller than 400. There are 44 enterpjiisgading 21 innovative one) which are
considered to be knowledge-intensive based on thgistered main economic activity, but
have become excluded. This happened because tlagir sources of revenue were non-
knowledge-intensive activities. Thus, we are aldecome to a conclusion on innovative
activities in the based on the answers of 127 pnses. Out of 400 enterprises 31.8%
implemented innovations in the last 3 years. Incirse of the study we are going to consider
these companies amovative knowledge-intensive enterprisiesthe specification of the type
of innovation we followed the definition of Oslo kiaal (OECD 2005).

Among the 400 knowledge-intensive industries 15i8%nanufacturing companies, of
which 13 companies are high-tech manufacturing @mp(Table 1) Almost half of the
manufacturing enterprises are also innovative oA@song knowledge-intensive and even

among innovative knowledge-intensive enterpriseskiiowledge-intensive services are in the
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majority. 74.2% of all enterprises are businessisercompany, including 97 innovative one.
This means that out of the 127 innovative compartié$% provides services, and these are
mainly knowledge-intensive market and high-teclvises.

Table 1Knowledge-intensive (and) innovative enterprisex¢rding to main activity and
activity providing the major revenue source)

NACE Knoswledge-l_ntenswe Innovative knowledge-
Rev. 2. MEs (n=400) intensive SMEs (n=127)
Number % Number %
. I . 21 1 0.3 - -
High-tech manufacturing industries 26 12 30 4 57
20 7 1.8 3 2.00
. . . 27 5 1.3 3 2.00
Med|um-hlga-;iz?rirg:nufacturmg 28 21 53 12 81
29 13 3.3 7 47
________________________________________________ 30 | 2 05 | 1 07
All 61 155 30 20.2
59 3 0.8 1 0.7
60 1 0.3 1 0.7
High-tech 61 5 13 2 1.4
knowledge-
intensive services 62 18 4.5 8 5.5
63 2 0.5 1 0.7
72 27 6.8 15 10.1
50 4 1.0 1 0.7
Know]edge_ 51 2 0.5 1 0.7
intensive 69 64 16.0 11 7.4
services Knowledge- 70 19 4.8 4 2.7
intensive market 71 66 16.5 18 12.2
services 73 10 2.5 7 4.7
74 25 6.3 8 55
78 3 0.8 2 1.4
80 15 3.8 8 55
Knowledge- 64 2 0.5 2 1.4
intensive financial 65 3 0.8 - -
services 66 26 6.5 7 4.7
All 295 74.2 97 66.0
| Al 356 89.7 127 86.2

Source:author's own construction

The survey shows that businesses implemenmteduct and / or process innovati@aver
the past three years, and it was new in the busioe$or the market (Table 2). Knowledge-
intensive businesses mostly introduced new or fsgnitly improved goods (38.6%) or new
services (29%) for the market. Typically, compartiesded to carry out service innovation,
which was new not only to the business but alsthéo market, and this refers to product

innovation as well as to process innovation.
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Table 2Product and process innovation of innovative kndgeintensive businesses

Yes. which isnew to | Yes. which is new to

Type of innovation activity the market the business No
Number % Number % Number %
Introduced new or significantly improved
product (good) (n=126) 49 38.6 26 20.5 51 40.2
Introduction of new or significantly 38 29.9 36 8.3 52 40.9

improved service (n=126)
Introduction of new or significantly
improved process for producing or 32 25.2 27 21.3 65 51.2
supplying goods or services (n=124)
Source:author’s own construction

The questionnaire also focused on activities réldte organizational or marketing
innovation Among the answers to did your business condugtnaerketing or organizational
innovation activities during in the past 3 yeahg proportion of "no™ answer is higher than it

was in case of product and process innovation €rapl

Table 30rganizational and marketing innovation of innovatknowledge-intensive businesses

Yes No
Number % Number %

Types of innovation activities

Implementation of new or significantly
changed corporate strategy (n=127)
Implementation of new management
technigues within this business (e.g. new
supplier technique - Just in Time system
(n=127)
Implementation of major changes to your
organization structure(e.g. cross-site. 44 34.6 83 65.4
teamwork) (n=127)
Implementation of changes to marketing
concepts or strategies (n=127)
Source:author’'s own construction

36 28.3 91 71.7

31 24.4 96 75.6

54 42.5 83 65.4

If we look at organizational innovation, we can $leat only 28.3% of the innovative
knowledge-intensive companies implemented new gnifstantly modified organizational
strategies. New business practices were used lysalr.4% of the companies. More than one
third of the innovative companies (34.6%) introdiicghanges related to their organization
structure and 42.5% of them used new marketingegin@nd strategies.

The questionnaire also included a question askimgtiver (and if yes, how intensively) the
business engaged in the following innovation relatetivities in the past 3 years: research and
development, acquisition of equipment, acquisitioh external knowledge or training.

Knowledge-intensive companies marked the inteiditiie listed activities on a five-grade scale.
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49.2% of innovative companies did not engage iniatgrnal R&D, and the same goes
for 54.8% them in relation to external R&D (FigWe In contrast, in the past three years a
number of companies were intensively engaged witgrmal R&D (24.6%) andxternal R&D
(14.3%). The average is 2.52 for internal R&D an@32for external R&D. The most
heterogeneous group of firms relates to internaDR&ad training (standard deviation is 1.70).
In other words, even if companies can be definadrasvative, in almost 50% of the cases they

introduce new solutions without R&D activities.

Figure 2The extent of activities needed for innovation

Internal R&D (n=126)

External R&D (n=126)

Acquisition of machinary and _
equipment (n=127) i
Acquisition of external knowledge
(n=126)

15.0

Training (n=12¢)

0% 20% 40% 60% 80% 100%
1(Did not engaged at all) =2 m3 ®m4 ®5 (Engaged very intensively)

Source:author's own construction

In order to carry out innovative activities, thegaisition of machinery, equipment and
software, i.e. of developed technology, machinespputer hardware and software. The
average of answers given to this question is 363.% claimed that these are strongly related
to their innovative activities. We cannot state g@me about the acquisition of external
knowledge (the mean is 2.61) or about the neceskigining (the mean is 2.48)cquisition
of external knowledgbasically refers to acquisition or licensing otgrded and non-patented
inventions, know-how and other knowledge from ott@npanies. 43.7% of companies did not
need external knowledge at all, while more than 40%em acquire external knowledge more
intensively than the average, so that they couldya@aut innovative activities. The tendency is
the same for innovation-relatéGining, in case of internal or external training of expdthe
training serving specifically the development draduction of innovation). Employees did not
participate in any training at half of the compan(i&3.2%).

Through innovation knowledge-intensive companieghinbe present at the knowledge

market with products protected tellectual property Table 4 summarizes the answers given
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to the question “During its operation, did your ibess apply for a patient, register an industrial

design or trademark or produce materials eligibtecbpyright?”.

Table 4intellectual property of innovative knowledge-imteze companies

] Yes No
Form of intellectual property Number % NUmber %
Did you apply for a patent? (n=127) 12 9.4 115 90.6
Did you register an industrial design? (n=127) 4 3.1 123 96.9
Did you register a trademark? (n=127) 7 5.5 120 94.5
Did you produce intellectual products eligible fgr
Copgrigh’;’? (12126) P g 38 30.2 88 69.8

Source:author’s own construction

Because gaining copyright is a typically complex aostly process, small and medium
enterprises did not apply for a patent (90.6%)istegan industrial design (96.9%) or register a
trademark (94.5%). On the other hand, 30.2% ofvatiee knowledge-intensive companies
produced such intellectual products which are urderight. 9.4% of the companies applied
for a patent in the past three years.

Table 5 shows the answers to the question “How rtapbwere the following factors in
the decision making to innovate during the lasiearg?”. The factors listed in the table were
evaluated by the companies on a five-grade scadey fnot important at all” (1) to “very
important” (5).

Table 50bjectives and importance of innovative activities

Importance Standard

Factors ranking Mean deviation
Improving quality of goods or services 7.11 4.32 051.
Increase range or goods or services 5.97 3.85 1.27
Increasing capacity. efficiency for producing goodservices 5.97 3.81 1.29
Meeting regulatory requirements 5.94 3.75 1.53
Entering new markets 5.75 3.71 1.44
Increasing market share 5.70 3.71 1.42
Replacing outdated products and processes 5.58 3157 1.48
Reducing costs per unit produced or provided 4.64 133 1.57
Have environment friendly products. processes 4.28 2.95 1.59
Improving health and safety 4,05 3.00 1.49

Source:author’s own construction

The importance of each factor can be comparedtivlinelp of a Friedman-test. This test
assigns an importance value to each objectivetasdialue shows the average rank each of the

given ten objectives gains from the respondentsigher value shows greater importance of the
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objective. Based on this you can put togethertanisrder of importance. The test showed that
the individual factors or objectives are not equahportant for innovation. “Improving the
quality of goods or services” and increasing thegeaof the same tops the list of importance,
while in the bottom of the scale we find “Improvihgalth and safety”.

Based on the Friedman-test we conclude that theoriapce of reaching individual
objectives does not appear to the same extentrirsa@mple. The same is supported by the
means of answers given to each option. Here thé imp®rtant objective is the improvement
of the quality of goods and services with a mead.82. Standard deviation from the mean is
the smallest in case of quality (1.05), which mehas quality is important for all companies. A
total of 58.3% of the companies find it exceptibpainportant to improve quality during its
innovative activities. After quality “Increase rangr goods or services” and “Increasing
capacity” are of the same importance (with meai®% &nd 3.81 respectively). The least
important factors are environment consciousnesarir295) and health, safety was not an

important reason for companies with respect tovation.

Table 6Geographic scope of the partnerships innovatinepamies have

Relation

Actors Region Country Abroad
Number % | Number % | Number % | Number %

Suppliers of eiquipment. materials. servi €S.,g 229| 58 a60l 16 127 22 190
or software (n=126)
Clients and customers (n=125) 24 19.2 64 51.2 9 7.2 28 224
Competitors or other businesses in your
industry. which are

SMEs (small and medium sized) 29 176 43 34.4 5 4.0 55 433
(n=125) - - . .

Large companies (n=124) 9 7.3 29 234 4 3.2 82 66.1
Consultants. commercial labs or private
R&D institutes (n=126)
Universities or other higher educatipn
institutions (n=126)
Government or public research institutes
(n=126)
Innovation and technology centefrs.
development agencies (n=126)
Source:author’s own construction

No relation

7 55 27 21.3 - - 92 72.4

9 7.1 28 22.2 1 0.8 88 69.8

4 3.2 14 119 1 0.8 107 84.9

7 5.6 14 119 1 0.8 104 82.5

When investigating the group of knowledge-intense@mpanies, the analysis of
statistical data on the most importamtisiness actors they cooperatgth during their
innovative activities and the geographic scopehefrtpartnerships form an important part of

the analysis (Table 6.).
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The question arises: do these actors, which appetorm a homogenous group, they
cooperate with come from the region, the countrfran abroad? Partnerships can be formed
with direct suppliers, clients, customers, compsdit consultants, research institutes,
universities or other higher education institutiopsiblic institutes or even with regional
development agencies, which can be in the samerragiwhich the business is located, in
other part of the country and abroad.

The results clearly show that partnerships arellysoat formed within the South Great
Plain Region, rather outside it, countrywide (Feg@). Knowledge-intensive businesses which
are most active in innovation typically work togatlwith clients, customers, suppliers and with

competitors, mostly SMEs. The same actors domintmational partnerships as well.

Figure 3Partnerships of innovative companies

Suppliers e | 46,0
Clients, customers ‘ ‘ 51.2
Competitors (SMEs) ‘ 344

Competitors (Large companies) 3 234 H Region

Consultantsm labg, R&D instutes - 21,3 i Country

Higher education institutions 2 W Abroad
Govermentand public rezearch institutes
Innovationand technology centers, agencies

30,0 40,0 50,0 600

Source:author's own construction

The majority of knowledge-intensive companies db cumperate with higher education
institutions. Partnerships with government or puibéisearch institutes are the least important,
with innovation and technology centers and regialeslelopment agencies are also irrelevant,
72,4% of companies does not have any co-operatitm eonsultants, commercial labs or
private R&D institutes.

We were also curious whether there was anythirmgnstrainthe companies during their
innovative activitiesand if yes, to what extent (Table 6). Certaintdex did not constrain
innovative activities at all, while others forme@jor obstacles. Companies provided evaluation
on a five-grade scale. We analyzed the means andast deviations along several factors. The
most important constraints to introducing innovatiovere the ones due to economic

development(mean=3.34), to lack of finances (med#&83and to high costs of innovation
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(mean=3.07). Innovative companies also ranked tlsssignificant constraints: they were
mentioned by 32.0%, 24.6% and 20.6% of the companie

Markets dominated by established businesses amgtaimcdemand form a less significant
constraint. The least constraining factors are dhes related to technology and technical

infrastructure. Based on the Friedman-test we odeclthat the importance of individual

constraints differs throughout the sample, butdttierences are not always significant.

Table 6Constraints and their extent in innovative adtgit

Factors Impr(::ince Mean g;i?;?gg
Constraints due to recent economic developmergsréression) 8.53 3.34 1.53
Availability or lack of finance 8.04 3.08 151
Direct innovation costs too high 8.00 3.07 1.45
Market dominated by established businesses 6.89 0 216 1.38
Uncertain demand for innovative goods and services 6.88 2.55 1.38
Lack of qualified personnel 6.29 2.40 1.46
EU. public or other government regulations 6.28 52.4 1.45
;)F:g?;\ig?g?gi ;Lg)idities (internal resistance.dadministrative and 5 80 211 139
Lack of financial. technical support of the localvgrnment 5.52 2.10 1.57
Lack of information on markets 5.40 2.01 1.28
Lack of (technical) infrastructure 5.37 2.00 1.10
Lack of information on technology 5.00 1.82 1.09

Source:author's own construction

Finally, it is important to look at innovative agties from the aspect of the form and
source ofinformation necessary for introducing innovatioampanies receive. This aspect is
also interesting because the knowledge-intensiwgpeaies in our survey are located in a less
developed region. In the questionnaire we listatbua sources of information, and companies
decided how important each source was for thenivergrade scale (Table 7).

The most important sources of information for atiég related to innovation are clients
and customers. On the one hand, 50.0% of the caegpavaluated these factors as very
important, and, on the other hand, companies fétnenntost homogenous opinion along this
factor (knowing that standard deviation from the ameis 1.11). Suppliers, informal
relationships as well as colleagues and factofsinvihe company are equally important. Based

on the Friedman-test we conclude that the evaluatiandividual sources differs.
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Table 7Importance and source of information needed foowation

EFactors Importance Mean Standgrd
rank deviation
Clients or customers 10.16 4.13 1.11
Suppliers of equipment. materials. services omsuft 9.13 3.82 1.30
Informal relations (family. friends. former collazes etc.) 9.01 3.80 1.24
Colleagues. documents etc. within your busineshtarprise group 8.73 3.77 1.29
Competitors or other business in the industry 7.66| 3.30 1.29
Conferences. trade fairs. exhibitions 7.02 3.14 1.38
Scientific journals and trade/technical publicasion 6.93 3.06 1.32
Technical. industry or service standards 6.42 2.90 1.34
Professional and industry associations 6.00 2.69 1.39
Consultants. commercial banks 5.54 2.54 1.32
Universities or other higher education institutions 5.54 2.60 1.46
Regional development agencies 4.63 2.17 1.92
Government or public research institutes 4.22 2.06 1.30

Source:author's own construction

Innovative knowledge-intensive companies find ttfe least immportant sources of
information are research institutes, but regionaletbpment agencies also qualified as
unimportant sources. Data obviously show that tla@senot very good sources of information
as 48.8% and 46.0% of the respondents marked teénoaimportant at all”. Universities and
higher education institutions are “not importantalit for 36.6% of the companies, however
they are “important” and “very important” sources$ information for 16.3% and 13.8%
respectively.

In addition we were investigating in the clusteriefjort of the knowledge-intensive
enterprises. As a result, we see that only 9.3knoWledge-intensive enterprises have become

part of a cluster, and out of these 37 enterpris@syere innovative.

5. Conclusion

Recent study attempted to reveal that the litegatur innovation systems highlights that
there are relation and interdependency betweeditfeeent approaches of innovation systems.
However there were less mentioned about the ral&@iween knowledge-intensive sectors as
certain types of sectoral innovation systems agnal innovation systems in less developed
regions. This study could not go into details innmection with the characteristics of
knowledge-intensive industries, but it is providadthe secondary literature. What we tried to
demonstrate is the characteristics of less developgions by pooling several concept of

underdeveloped regions. Evidence on innovative kedge-intensive industries in the Great
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Plain Region revealed some aspects, which appe&atkd definition of less developed regions
too. We definitely can see the dominancy of miand amall enterprises in the region, which
take low clustering efforts. Enterprises - probabdgause they are located in a less developed
regions - have their relevant relations ratheridatthe region. The most important partners and
information sources are the customers, suppliets ampetitors, which results were also
reflected by previous research based on CIS. Simgly innovative firms have less connection
with universities, research institutions or agen@een they are knowledge-intensive. However
it can be described by the dominancy of knowleddenrisive service providers in the sample.
Clearly can be seen that innovative firms haveat® fconstraining factors. These are not the
lack of information, technology or infrastructubeit the lack of finance, the high costs and the
economic recession. The study showed preliminasyltreof the survey, further analyses is

required to reveal the connection between the facto
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