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Introduction

The third millennium, the change of regimes in ¢bentries of Eastern and
Central Europe, the expansion of the European Uhambrought the en-
largement of globalization and the pressure oraguable development and
growth of competitiveness of enterprises of alesigBalcerzak (ed.) 2009;
Balcerzak, 2009a, pp. 279-290). Companies can ngelooperate only
regionally, but if they want to succeed in the glolmarket, they must be
flexible when responding not only to the demandsaisumers and cus-
tomers, but all stakeholders, to the legislativenges and to the changes in
the business environment. The turbulence that ceduo the EU when
accepting new member states caused, thanks tortlvegs of economic
integration, the reduction of the technology gapween new and old
members of the EU. This emphasized the dynamidghefexport of the
member countries. The link between technologicalotation and the
growth of the international competitiveness of bodw and existing EU
member states has been empirically confirmed (Aatim& Costantini,
2013, p. 355-389). One of the ways to succeeddmgtbbal market is there-
fore a systematic research, development and inibovatf products and
services provided, all in accordance with the potide of the environment
(Borghesi, 2015, p. 669-683; Balcerzak, 2008, [39-154). Innovation is
not only the modern trend, but this is a basissimstainable growth of en-
terprises, regardless of size. Product, processketiag and organisational
innovations must respond to the development amdisren the demograph-
ic area (Bierwisclet al, 2014, p. 343-357).

The forces that drive innovations at the companglleand innovations
that will succeed in improving the performancelad enterprise, are essen-
tial to establish the strategic objectives. Regemllere was a connection of
the practical interest of the business community the professional public
as for the creativity and types of innovationsriegprises, in particular the
impacts of the types of innovation activities ore therformance of the
business. The question of how to successfully nugkeof the innovation in
enterprises is very important in the time when iraimn strategy is nearly
the question of survival. This solution is not sigipng, because innovation
could be described as a differentiation from theert, which will lead to
an increase of the performance level and to a ghia competitive ad-
vantage. Evaluation of the types of innovation ligamizations should help
managers to develop production processes and piaitiudGelard &
Emamisaleh, 2014, p. 222-228).



Research, Development and Innovations in Czech165

The impact to differences in the structural chamastics of the selected
member countries of the EU was described in a stodgucted in the pri-
vate sector of manufacturing enterprises (Mate-Bend&/al & Harris,
2014, p. 451-463). The business innovations weserieed using the two-
step Heckman model. The European Community Innonatsurveys
(CIS4) revealed that Spanish enterprises wered#fexent stage and they
were behind the UK enterprises. According to (Eessp Commission,
2012) the Czech Republic is in the same categor$msn, namely the
week innovators (moderate innovators), while the lh#fongs to the inno-
vators — followers. Similar recommendations to dines given to Spanish
enterprises — to try to reach the technologicatlle¥ innovators followers -
should be recommended for the Czech enterprisessefdre, it is recom-
mended to make use of public or regional suppartiie increasing market
share of the enterprise.

Research activities and the following implementatiof innovation
belongs among the expensive budget items with reramtee that the
investment would have a real rate of return infthiare for the enterprise
and the owner (Balcerzak & Rogalska, 2008, pp. ?1-fvestment in
research, development and innovations (hereinaffarred to R&D&I)
should be a reasonable expenditure, a presumptorthie continuous
evaluation of innovative projects and processesgog evaluation of
innovative projects should accompany the enterprisdnen deciding
whether a project is beneficial for the companyd amheather it is
appropriate to continue the innovation. Severahanst define the terminol-
ogy and concepts dealing with R&D&I used in therktture. The concepts
of innovation, innovation ability, development aagdplied research must
be defined for the purposes of this contributiamseph Schumpeter men-
tions the importance of innovations for the contpethess of the enter-
prise. He worked out the way of inherence in thedpctive process of
capital, called it creative destruction, and iteeffis called innovation. The
positions and importance of the business were doted in 1911. The
entrepreneur is, according to him, the only one wghimnovating and de-
veloping unproven technologies (Jirasek, 2002).

The main international source for the collectiomalgse and use of in-
formation and data on the development and innowasidhe Oslo manual.
It summarizes the definitions and the legislatiohthe different EU coun-
tries. In the Czech Republic, the research is ddfiby the law 130/2002
Sb. as a systematic creative work of expanding kedge, including
knowledge of man or of society using methods enghiihe confirmation,
completion or overturn of the previous results asid and applied re-
search. Development is then defined as a creatse of research
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knowledge to produce new or improved materialsgdpets, equipment and

services, including the acquisition and verificatmf prototypes. Results of

R&D are, in many cases, innovations. The Oslo miagef@nes innovations

in four types:

— Product innovation — means the introduction of rmwsignificantly
improved goods or services with respect to thearatteristics or in-
tended use. This includes significant improvemémtechnical specifi-
cations, components and materials, software, usmrdliness or other
function parameters.

— Process innovation — means the introduction of ewsignificantly
improved production or supply methods. This inckidggnificant
changes in techniques, equipment and/or software.

— Marketing innovation — means the introduction ohew marketing
method involving significant changes in productigesor packaging,
product placement, promotion of the product or €ipg. The distin-
guishing feature of a marketing innovation compawét other changes
in the marketing tools of the enterprise is theaddtiction of marketing
methods, which were not previously used.

— Organization innovation — means the introductionaohew organisa-
tional method in business practices, the orgamnadf the workplace or
external relations. Organisation innovation in bhass practice includes
the implementation of new methods for the orgaiomadf the standard
practices and procedures for the implementatiothefwork (OECD -
Eurostat, 2005).

This article examines the R&D&I in the field ofeetronic industry in
the Czech Republic. The branch of electronic imguist one of the most
important and significant part of the manufacturingustry and occupies
the leading position in the Czech economy. It catreges many groups
and the total trade, capital and production coesist make electronic
companies strong enterprises. These companiesohasgond to globali-
zation and the entry of foreign investors.

It is possible to maintain continuity in businessl achieve success only
by developing innovative capabilities (Dul & CeylaR014, pp. 1254-
1267).

Having the ability to ensure competitiveness argtanable growth is
not possible at present without innovation capaoftenterprises (Ebers-
berger & Herstad, 2013, pp. 626-630; Costa & Caiwak013, pp. 355-
389; Balcerzak, 2009, pp. 713-742). SME’s have tuthe quick flow of
information in the vertical direction and due tmpier administrative sys-
tems an advantage in pace of response to marketralsnand trends. Inno-
vation can be interpreted as the ability to tramaftnnovation inputs into
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outputs; it means the ability to transform innowatcapacity and efforts to
implement its results on the market (Zizlavsky, 20dp. 234-250). SME’s
have a more difficult position when financing R&Bspecially for this

market segment, the measures were taken in the dbdirect support for
R&D and R&D Tax Deductible in 2005.

Method of the Research

Before starting the research itself, a selectiorespondents was made. The
enterprises operating in NACE 26 and taking par2@i3 and 2014 at
AMPER exposition were chosen to be analysed.

Enterprises in this group of the manufacturing stduwere chosen ac-
cording to the participation in specific resear&iféctive economic man-
agement of the enterprise with regard to the deweémt of global mar-
kets" and "Microeconomic and macroeconomic priresphnd their effect
on the behaviour of firms", and according to thetipgation in the re-
search on the financing of innovative activitiesotigh indirect support
R&D. The intention was to contact enterprises Basehe Czech Repub-
lic only. The Table 1 shows the number of respotsgiby size.

Table 1.Numbers of enterprises surveyed according torttestry group

Industry Size of enterprise according to the number of emplees

chapter 0-9 10-49 50 — 249 250 —
26.1 4 11 6 1
26.2 6 4 2 3
26.3 2 7 1 0
26.4 0 0 3 0
26.5 5 15 7 2
26.6 0 0 1 0
26.7 0 1 3 0
26.8 0 1 0 0
Total 17 39 23 6

Source: own resources.
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In the research process two hypotheses based ofintliegs issues
were established:

H:: An increasing market share is the impetus for idtiing innova-
tions in enterprises.

H,: Manufacturing enterprises make use of deductilgmias the most
frequent source of R&D funding

Respecting the identified objectives for basic aese — to investigate
the current state of the evaluation of innovatieévities and sources of
financing in the electronic industry enterpriseshia Czech Republic were
used scientific methods of work — secondary datyars method. This
method was used to obtain new knowledge aboutuhgty and relevance.
The source of secondary data was the literatupecéaly foreign literature
— books, magazines, articles from scientific anofgesional conferences,
published in the databases (Scopus, Science D, of Science, EB-
SCO). Questionnaires were used to obtain the pyirdata. The data ob-
tained from the survey were enriched during stmactuinterviews with
owners or enterprise managements. Logical methate wsed for pro-
cessing primary and secondary data. Analysis wag tesstudy the records
of interviews. Synthesis was the method used foa déassification and
processing of research results, induction was tarethe generalization of
all results gained in the survey. Statistical mdthwere used for analysing
primary data. The results are published in tabbethis article. Statistical
Software Statistics 12 was used for verifying aatidation of stated hy-
potheses

The investigation itself could be carried out undendition that the
guestionnaire would be simple, accurate and retivshort for
a respondent. These conditions were an importéetion for the prepara-
tion of the questionnaire. The questionnaire waspmsed of four types of
responses. There were questions with one or mdienap answers. Ques-
tions aimed at measuring the innovations were pfgred answers propos-
ing the evaluation scale. Some questions were witheedefined answers,
free to be answered. In case of an enterprise wdoels not implement any
activity, the answer was redirected to the nexthblaf questions.
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Research Results

The questionnaire was divided in four sections:
— characteristics of the enterprise
— innovation activity
— sources of R&D financing
— evaluation of innovations for the enterprise

The questionnaires were distributed to companidsctwl knew by
name, so it was possible to add their economic flata the database or
Amadeus Commercial register. The definition of miend SME’s used in
the EU comes from Annex no. 1 of Commission Reguta{EC) No.
800/2008 of 6. 8. 2008, in accordance with ArticB¥sand 88 of the EC
Treaty declaring certain categories of aid are atibfe with the common
market (General Regulation of Block Exemptions; dpaké spok&enstvi,
2006). Question N.1 and 2 were focused on the numbemployees and
the size of the turnover in 2013, possibly 2012. $tmplification, the size
of the company is based only on the number of eyele. Micro and small
enterprises prevail among the contacted compamwbagh are 63.9 %.
That's mostly because the research was focusedmpanies based in the
Czech Republic. The number of micro and small imtiee companies was
higher in a study conducted among manufacturingrprises (Zizlavsky,
2013, p. 234-251). Two-thirds of surveyed compaaiesowned by Czech
owners, one third is a foreign-owned enterprisesthare mainly medium-
sized enterprises. The ratio of enterprises is shiawhe Figure 1.

Figure 1. The ownership structure of companies

33%

0% 50% 100%

m Czech enterprises Czech with foreign participation enterprises

Source: own research.
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The surveyed enterprises answered the questiort #imiuregional in-
fluence. In terms of competitiveness, the presamcéhe global market is
advantageous for the company. The deficit of custencan be compen-
sated by the expansion of activities in anotherkatarTerritorial partition
of companies is shown in Figure 2. The companiesd@n the world mar-
ket (45 %). Enterprises that not only exportedhi EU countries, but es-
pecially the Russian and American markets wereesgmted in this catego-
ry. Enterprises operating in the regional marketewepresented by 15 %
and the companies operating on the Czech natioadtahwere represent-
ed by 23 %.

Figure 2. Orientation to markets

23%

0% 50% 100%

m Czech regional market= Czech national markets EU market mWorld market

Source: own research.

Further on, the respondents answered the questiwat types of inno-
vations were carried out in the company in 20112200he information
was used in the following questions relating toekieluation of innovative
means and funding R&D. The choice from 5 predefiaedwers corre-
sponded to the classification according to the ®@&mual (OECD, 2005).
The most frequent type of innovations was the pcodwnovation, howev-
er, marketing and organization innovations werdqgoered by the same
percentage of companies. Only 14 % of companiesenmadinnovation.
For more information see Figure 3.
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Figure 3. Effected innovations (%)

0% 50% 100%
m Product innovation Process innovation = Marketing innovation
m Organizational innovation None innovation

Source: own research.

In the period following the economic recession axeasing pressure
of globalization, it is expected that SME'’s arecknt by the external condi-
tions and the threat of competition to invest inawations. On the other
hand, the larger medium enterprises and large iges can increase op-
erational efficiency and reduce costs by econorniegjuantity. The im-

portance that the respondents see in various typesiovations is shown
in Table 2.

Table 2 Importance of individual types of innovations &aterprises

Evaluation 1 - 5 (%
Type of innovation ) Average| Modus Sta’.‘d?“d E 12
deviation | (%)
11 2| 3| 4] 5
Product innovation 53 2 1B f 1.800p 1| 1.2540 80
Process innovation 2B 2 P p 17 23636 2| 1.3093 74
Organizational innovation 26 9 41 16 P 2.75Q0 3| 1.2502 34
Marketing innovation 23 23 2B § 283 28514 Multiple 1.4650 46

Source: own research.

The results of weighted averages accentuate thertemge of individu-
al types of innovation for the business, produnbiration are important for
companies, but the innovation of new products nepmpany the innova-
tion process and marketing. The importance of iations was evaluated
on the scale: 1 — Very important, 2 — Important; Bleutral, 4 — Not im-
portant, 5 — Completely unimportant. The table shdle percentage of
positive responses, i.e. the sum of responses 12ardcording to this
summation of the respondents answer, the importahireovation for the
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company is in the following order: product innoeati process, marketing
and organizational innovation. Compared with theeagch carried out
throughout the manufacturing industry in the CzBapublic in the years
2010-2011 (Zizlavsky, 2013, p. 234-251). the ddfere is in ranking be-
tween marketing and organizational innovation. ghleir percentage of
enterprises in the electronic industry appreciabelypct innovation. Organ-
izational innovations are, according the percentaganswers, less im-
portant for companies operating in electronic indughan for companies
in manufacturing industry.

Another part of the questionnaire was to answestipes about the im-
petus for the introduction of innovations and talaate their significance
for the company. Answers of respondents accordingheé level of im-
portance in percentage and their statistical psiegsare shown in Table 3.

Similarly, the development of new forms of work anggation, or pos-
sibly organization of supplier relationships is siolered “not very im-
portant” for enterprises. 44 % of respondents at@rsd it “very important”
or “important”.

Extend the range of products and increase thetgudluse of a product
or provided services were the most significant itegsl for the surveyed
enterprises. R&D Council of the Czech Republic ibtimat the Czech pro-
duction had relatively high expenditures of produttwhich is compared
to the EU average of 28 countries 2.5 times higbex production unit of
GDP (R&D Council, 2014, p.3) and it is very alargithat to reduce ener-
gy and material costs of production is the leagtiicant impetus for the
introduction of innovations in the electronic inthys

The respondents provided information on the sountéanding for in-
novation activities in the next part of the quastiaire. SME’s in the manu-
facturing industry often mentioned insufficient sasces to cover R&D
expenditures. (Nowakowska-Grunt, 2014, pp. 7895)7&Kearney, 2014,
pp. 552 - 567) SMEs in the Czech electronic ingugse mainly their own
resources. The result of the survey is presentétkifrigure 4.
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Figure 4. The sources of funding of research activities ofESMin the electronic
industry

only their own financial
resources, including
R&D Tax incentives

5 only their own financial
resources, with R&D

Tax incentives
Grants from programs
MEYS

Grants from programs
MIT

Bank loan Grants from EU

Source: own research.

The most common way of financing development aotisiof SMES in
the electronic industry are own resources. Therprises use financing to
their own detriment without the use of tax inceesivTax incentives in the
Czech Republic were legitimized in 2005. Compangs.a legal entity,
could make use of the tax allowances for reseanchde@velopment in the
reporting period according to § 34 para. 4-8 of Alee no. 586/1992 Caoll.,
on income taxes, and deductions among individuadsrding to 8 34 para.
4 of the Act no. 586/1992 Coll. Among the respornsgédhere were only
two companies that took advantage of tax incentiseseimbursement of
a part of eligible R&D costs. The company represtivies said that the
deductible item for R&D was the form less demandasgfor administra-
tion as well as less time-consuming form of supfrorn public funds than
direct assistance in the form of grants. Tax ineestwere used repeatedly.
A quarter of companies used direct support for R&bBgrams of the Min-
istry of Industry and Trade (MIT). Only 13 % of cpanies reported that in
2011-2013 they used funding support from the EUrésearch. None of
the companies had any experience with the use rafvation vouchers.
This tool of innovation support was introduced B0Q in the Czech Re-
public by the South Moravian Innovation Centre éisafter referred to as
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JIC). It is a way of collaboration between Brnoeagh institutions and
enterprises in the region. Vouchers are designpecesdly for SME's,
which enable the company to fully concentrate osiress, while the se-
lected researcher will supply the knowledge necgdea innovation. The
aim of the cooperation is to create high addedevahd increase the com-
petitiveness of companies in the region. Accordimghe authors of this
idea, the innovation vouchers help to eliminateualtlistrust between the
academic and business backgrounds. (Jihomoravskéimi centrum)
A total of 300 innovation vouchers for over 32 dliom CZK were issued
during the calls from 2009 to 2014. This principlieinnovation support
was also adopted by other regions, eg. Zlin, Libete. SME’s of electron-
ic industry do not benefit from leasing, non-bamlarls and financing
through capital markets for funding innovation wities.

The enterprises of the manufacturing industry fe#t the most im-
portant factor limiting their innovation activitiesas a lack of funds and
too high costs and risks of innovation in the ye2089-2011 (Zizlavsky,
2013, p. 242). The companies reported in otheroresgs the reasons for
not using innovation vouchers, indirect supportsidy programmes and
bank loans to finance their research activitiesréviban half of the com-
panies stated that they did not trust the systerallo€ation of funds for
innovation vouchers and indirect support. At themedime, however, two
thirds of respondents stated that management diknoov about the possi-
bility to finance R&D expenditures through innowativouchers and de-
ductions when they were asked questions aboukithdsof financing.

The last part of the questionnaire contained gomestabout the ways of
evaluation of innovation processes. The most ingpdrindicator for the
evaluation of innovation activities for SMEs of @®nic industry was
revenues which 27 % of companies considered “very impdftaithe
evaluation of innovative activities through the &#e Scorecard, indica-
tors of profitability and market potential was bahthe revenues.

Conclusions

The survey was based on the interest of companipsaictical experience
in the use of methods of funding research actsiéiémportance of innova-
tions and innovation metrics for the enterpriseshia Czech electronic
industry. Basing on experience with the use adadinid and tax incentives
in advanced European economies (Bozeman & Link519®. 370-382;
Bozio et al, 2013, p. 1-28; Baghana & Mohnen, 2009, pp. 91-107
Cappeleret al, 2012, pp. 334-345), and evaluation of the legtain the
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Czech economy (Elschnet al, 2011, pp. 233-256), it might be assumed
that the Czech production enterprises would inirestccordance with the
International Strategy of competitiveness in the@zRepublic in research
and development and constantly innovate. The sureggaled that the
reality was different. Enterprises involved in fhrémary research are in 2/3
owned by Czech capital, and more than half of tlaeenoperating only on
the regional and European markets.

Real numbers of innovations, measurement of inmavadctivities in
connection with the competitiveness of countriesraeasured by interna-
tional indicators such as Innovation Scoreboardl &€ Countries whose
indicators are lower look for a way to increaseoiwations and enhance the
innovation process. One of the means is to idet#friers. Identification
of innovation barriers was effected in the Spamsnufacturing industry
with 294 enterprises (Madrid-Guijared al, 2009, pp. 465-488). The big-
gest barrier is the high costs of the innovatioocpss. This barrier affects
small-sized enterprises to a greater extent thege l@nterprises. A less
significant barrier to innovation is the discrepahetween employees and
owners. Innovative activities of companies dependhe company's posi-
tion in the region, the size of enterprise and jgudpport for innovation in
the private sector. The identification of barrievas conducted from the
perspective of managerial perceptiogernal barriers lack of financial
resources, low-skilled human resources, weak fiaaposition of the en-
terprise, the high cost of innovations and investimesk of innovations.
External barriers turbulence environment, lack of external partriens
cooperation, lack of information, lack of publicpgort. Similar results
were reported by other authors (Cordeiro & Vieie®12, pp. 97-104;
Holmenlund, 2014; Georghiaat al, 2014, pp. 1-12). In Finland, one of the
most innovative and developed countries, the barrd innovations are
described in the smallest detail, including recomdagions on how to
overcome those barriers (Sandberg & Aarikka-Stes)r@014, pp. 1293-
1305). Global European survey was performed in stages and their re-
sults are presented by (Holzl & Janger, 2013, gp011468). They point to
differences in barriers to the fast growing innox&tenterprises and other
enterprises in connection with the influence ofluadministration.

Identification of innovation barriers in countriegth a similar historical
development, such as the Czech Republic, is based comparison of
innovation barriers in different industrial bransh@alcerowiczet al,
2010, pp. 1-44). | did not find any detailed infation in available re-
sources about identification of innovation barrignsHungary and Slo-
vakia.
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There are more authors in the local literature woal with the issue of
identification of innovation barriers, especiallMetadova & Scholleova,
2011; Ne&adovéa & Braova, 2012). They mention especially these kinds of
innovation barriers:

— high expenditures,
- lack of specialists,
— extremely long period of return on investment,

High expenditures and a long period of return oredtment are the
barriers of innovation activities that can be i overcome by using
direct and indirect support for research and dereknt. The Czech
business sector has one of the best legislativestfor tax incentives, i.e.
the possibility to deduct incurred expendituresesiearch and development
in the amount of 200 %. This possibility can bdlieglif the enterprise is
not profitable. Deductible item can be appliedtiree following tax years.
There is existing legislative support for entergsis therefore, SMEs
finance the innovations mainly from their own s@s@nd without the use
of indirect support as the survey revealed. Debieitem was used only
by two enterprises from all surveyed ones. Mosemrmisees — 45 financed
the research from their own resources. Accordingtite survey the
enterprises do not trust the subsidy programmesrexdfby MIT, MEYS
and EU. However, 27 companies made use of thetdR&D support
sometimes in the past. The hypothesis about the dis®R&D Tax
deductible has not been confirmed.

SME’s in the electronic industry in the Czech Rdjauimplemented all
four types of innovations in 2010-2013, mostly pretdnnovations. Prod-
uct innovations are performed by 40% of enterpri8886 of enterprises
consider product innovation as “very significantidd'significant”, process
innovations seem to be “significant” for 52% of peadents. Marketing
innovations are more important than process innawval4% of enterprises
do not innovate at all. Owners and management tefrgmses consider the
impact of innovation on the position of enterprises beneficial, and
enterprises behave responsibly when measuringhpadt of innovations.
The respondents rated as “very important” and ‘8mant” the extending
of assortment, the increase of the utility quaditid a product or a service.
The development of new technologies has also dfisignt impact on
enterprises. H1 hypothesis was confirmed. Incrgasiarket share for
enterprises one of the impulses for the the impfeai®n of innovations.
Measurement of results of innovations using finaheind non-financial
indicators was not the main aim of this paper, dauld be the subject of
further survey in individual groups of manufactgrindustry.
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In conclusion, it is necessary to add that fundih®R&D&I in SMEs of
certain groups of the manufacturing industry iduieficed by the position
of SMEs in comparison with the big players in tharket — access to
information, sources of financing, own researchadgpents, ensuring their
own research by skilled human resources. Yet, SMagvate, overcome
the barriers in defined some pieces of researcld Bmrease the
competitiveness of SMEs in the electronic industhys contributing to
increased competitiveness of regions accordinchéir ttompetence, and
increase the chances of the Czech economy to m®doethe category of
Innovation followersor Innovation leadersThe use of these types of aid is
not frequent, as the foregoing research reveassithportant to note that
Czech SMEs should make better use of availableuress of funding
research and development in cooperation with rebeastitutions, which
can significantly reduce their own costs for R&D.
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