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Abstract: The paper deals with the topic of direct and indirect support for research and development and its use
in small and medium-sized enterprises operating in the electronic industry. The Czech Republic is the
geographic segment to be explored. A chapter on theoretical issues is followed by a description of the current
situation in the Czech Republic and abroad and access to legal support for research and development in the
business sector. Primary data collected from a survey are analysed in the analytical part. Some small and
medium-sized enterprises of chosen group of manufacturing industry focus on research and development
performed by they own means and they searched the possibility of financing the research from various sources.
The initiative of these enterprises increase considerably their competitiveness in the global market and they
realize the necessity of the innovation policy in the strategic management of the business, but still they do not
make full use of all available supports in research and development from public sources and instruments of fiscal
policy, which allows the legislation of the Czech Republic.

Introduction

The third millennium, the change of regimes in the countries of Eastern and Central Europe, the
expansion of the European Union (hereinafter the EU) has brought the enlargement of globalization
and the pressure on sustainable development and growth of competitiveness of enterprises of all sizes.
Companies can no longer operate only regionally, but if they want to succeed in the global market,
they must be flexible when responding not only to the demands of consumers and customers, but all
stakeholders, on the legislative changes and to the changes in the business environment. The
turbulence that occurred to the EU when accepting new member states caused, thanks to the process of
economic integration, the reduction of the technology gap between new and old members of the EU.
This emphasized the dynamics of the export of the member countries. The link between technological
innovation and the growth of the international competitiveness of both new and existing EU member
states has been empirically confirmed. (Antimiani & Costantini, 2013, p. 355-389) One of the ways to
succeed in the global market is therefore a systematic research, development and innovation of
products and services provided, all in accordance with the protection of the environment. (Borghesi,
2015, p. 669-683) Innovation is not only the modern trend, but this is a basis for sustainable growth of
enterprises, regardless of size. Product, process, marketing and organisational innovations must
respond to the development and trends in the demographic area. (Bierwisch, Goluchowicz, & Som,
2014, p. 343-357).

The forces that drive innovations at the company level, and innovations that will succeed in
improving the performance of the enterprise, are essential to establish the strategic objectives.
Recently, there was a connection of the practical interest of the business community and the
professional public as for the creativity and types of innovations in enterprises, in particular the
impacts of the types of innovation activities on the performance of the business. The fact, how to
successfully make use of the innovation in enterprises is very important in the time when innovation
strategy is nearly the question of survival. This solution is not surprising, because the innovation could
be described as a differentiation from the others, which will lead to an increase of the performance
level and to a gain of a competitive advantage. Evaluation of the types of innovation in organizations
should help the managers to develop of production processes and productivity. (Gelard &
Emamisaleh, 2014, p. 222-228).



The impact to differences in the structural characteristics of the selected member countries of the
EU were described in a study conducted in the private sector of manufacturing enterprises. (Mate-
Sanchez-Val & Harris, 2014, p. 451-463) The business innovations were described using the two-step
Heckman model. The European Community Innovation Surveys (CIS4) revealed that Spanish
companies were at a different stage and they are behind with the UK companies. According to
(European Commission, 2012) the Czech Republic is in the same category as Spain, it means the week
innovators (moderate innovators) while the UK belongs among the innovators - followers. Similar
recommendations such as for Spanish enterprises - to try to reach the technological level of innovators
followers - should be recommended for Czech enterprises. Therefore, it is recommended to make use
of public or regional support for the increasing market share of the enterprise.

Research activities and the following implementation of innovation belongs among the expensive
budget items with no guarantee that the investment would have a real rate of return in the future for the
company and the owner. Investment in research, development and innovations (hereinafter referred to
R&D&I) should be a reasonable expenditure, a presumption for the continuous evaluation of
innovative projects and processes. Ongoing evaluation of innovative projects should accompany the
enterprises when deciding wheather a project is beneficial for the company and wheather it is
appropriate to continue the innovation.

Definition

Several authors define the terminology and concepts dealing with innovation, research and
development used in the literature. The concepts of innovation, innovation ability, development and
applied research must be defined for the purposes of this contribution. Joseph Schumpeter mentions
the importance of innovations for the competitiveness of the enterprise. He worked out the way of
inherence in the productive process of capital, called it creative destruction and its effect is called
innovation. The positions and importance of the business were introduced in 1911. The entrepreneur
is, according to him, the only one who is innovating and developing unproven technologies. (Jirasek,
2002)

The main international source for the collection, analyse and use of information and data on the
development and innovation is the Oslo manual. It summarizes the definitions and the legislations of
the different EU countries. In the Czech Republic, the research is defined by the law 130/2002 Sb. as a
systematic creative work of expanding knowledge, including knowledge of man or of society using
methods enabling the confirmation, completion or overturn the previous results as basic and applied
research. Development is then defined as the creative use of research knowledge to produce new or
improved materials, products, equipment and services, including the acquisition and verification of
prototypes. The result of research and development are, in many cases, innovations. The Oslo manual
defines innovations in four types:

— Product innovation — means the introduction of new or significantly improved goods or
services with respect to their characteristics or intended use. This includes significant
improvements in technical specifications, components and materials, software, user
friendliness or other function parameters.

— Process innovation — means the introduction of new or significantly improved production
or supply methods. This includes significant changes in techniques, equipment and/or
software.

— Marketing innovation — means the introduction of a new marketing method involving
significant changes in product design or packaging, product placement, promotion of the
product or of pricing. The distinguishing feature of a marketing innovation compared with
other changes in the marketing tools of the company is the introduction of marketing
methods, which were not previously used.

— Organization innovation — means the introduction of a new organisational method in
business practices, the organization of the workplace or external relations. Organisation
innovation in business practice includes the implementation of new methods for the
organization of the standard practices and procedures for the implementation of the work.
(OECD - Eurostat, 2005)



This article examines the research, development and innovation in the field of electronic industry in
the Czech Republic. The branch of electronic industry is one of the most important and significant part
of the manufacturing industry and occupies a leading position in the Czech economy. It concentrates
many groups and the total trade, capital and production consistency make electronic concerns the
strong companies. These companies had to respond to globalization and entry of foreign investors. It is
possible to maintain continuity in business and achieve success only by developing innovative
capabilities. (Dul & Ceylan, 2014, p. 1254-1267).

The ability of competitiveness and sustainable growth are not possible at present without
innovation capacity of enterprises. (Ebersberger & Herstad, 2013, p. 626-630); (Costa & Carvalho,
2013, p. 355-389) Small and medium - sized enterprises have due to the quick flow of information in
the vertical direction and due to simpler administrative systems an advantage in pace of response to
market demands and trends. Innovation can be interpreted as the ability to transform innovation inputs
into outputs; it means the ability to transform innovation capacity and efforts to implement its results
on the market. (Zizlavsky, 2013, p. 234-250) Small and medium — sized enterprises have a position
more difficult when financing R & D. Especially for this market segment the measures were taken in
the form of direct support for R & D and deductible items (R & D Deductible) in 2005. The use of
these types of aid is not frequent, as the following research reveals.

Methodology of the research

Respecting the identified objectives for basic research - to investigate the current state of the
evaluation of innovative activities and sources of financing in the electronic industry enterprises in the
Czech Republic were used scientific methods of work- secondary data analysis method. This method
was used to obtain new knowledge about the quality and relevance. The source of secondary data was
the literature, especially foreign literature - books, magazines, articles from scientific and professional
conferences, published in the databases (Scopus, Science Direct, Web of Science, EBSCO).
Questionnaires were used to obtain the primary data. The data obtained from the survey were enriched
during structured interviews with owners or company managements. Logical methods were used for
processing primary and secondary data. Analysis was used to study the records of interviews.
Synthesis was the method used for data classification and processing of research results, induction was
used for the generalization of all results gained in the survey. Statistical data processing was carried
out in PC programme Statistica 12.

Before starting the research itself, the selection of respondents was done. The companies operating
in NACE 26 and taking part in 2013 and 2014 at AMPER exposition were chosen to be analysed.

Companies in this group of the manufacturing industry were focused on and they were chosen
according to the participation in specific research "Effective economic management of the company
with regard to the development of global markets” and "Microeconomic and macroeconomic
principles and their effect on the behaviour of firms" and according the participation in the research on
the financing of innovative activities through indirect support R & D.

Table 1. Numbers of enterprises surveyed according to the industry group.

Industry group Size of enterprise according to the number of employees
0-9 10 -49 50 — 249 250 —

26-sty 4 11 6 1
26-lut 6 4 2 3
26-mar 2 7 1 0
26-kwi 0 0 3 0
26-maj 5 15 7 2
26-cze 0 0 1 0
26-lip 0 1 3 0
26-sie 0 1 0 0
Total 17 39 23 6

Source: Own resources
The intention was to contact enterprises based in the Czech Republic only. The Table 1 shows the
number of respondents.




The investigation itself could be carried out under condition that the questionnaire would be
simple, accurate and relatively short for a respondent. These conditions were an important criterion for
the preparation of the questionnaire. The questionnaire was composed of four types of responses.
There were questions with one or more optional answers. Questions aimed at measuring the
innovations were pre-defined answers proposing the evaluation scale. Some questions were without
predefined answers, free to be answered. In case of a company which does not implement any activity,
the answer was redirected to the next block of questions.

Research results
The questionnaire was divided in four sections:

— characteristics of the enterprise

— innovation activity

— sources of financing research and development
— evaluation of innovations for the enterprise

The questionnaires were distributed to companies, which | knew by name, so it was possible to add
their economic data from the database or Amadeus Commercial register. The definition of micro,
small and medium-sized enterprises used in the EU comes from Annex no. 1 of Commission
Regulation (EC) No. 800/2008 of 6. 8. 2008, in accordance with Articles 87 and 88 of the EC Treaty
declaring certain categories of aid are compatible with the common market (General Regulation of
Block Exemptions). (Evropska spoleéenstvi, 2006) Question N.1 and 2 were focused on the number of
employees and the size of the turnover in 2013, possibly 2012. For simplification, the size of the
company is based only on the number of employees. Micro and small enterprises prevail among the
contacted companies, which are 63.9 %. That's mostly because the research was focused on companies
based in the Czech Republic. The number of micro and small innovative companies was higher in a
study conducted among manufacturing enterprises (Zizlavsky, 2013, p.234 — 251). Two-thirds of
surveyed companies are owned by Czech owner, one third is a foreign-owned enterprise. These are
mainly medium-sized enterprises.

Graph 1. The ownership structure of companies

Czech with
foreign
participation
enterprises
33%

Czech
enterprises
67%

Source: Own research 2014

Surveyed enterprises answered the question about their regional influence. In terms of
competitiveness, the presence in the global market is advantageous for the company. The deficit of
customers can be compensated by the expansion of activities in another market. Territorial partition of
companies is shown in graph 2. Companies focus the world market (45 %). Enterprises that not only
exported to EU countries, but especially the Russian and American markets were represented in this
category. Enterprises operating in the regional market were represented by 15 % and companies
operating on the Czech national market were represented by 23 %.



Graph 2. Orientation to markets (%)
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Further the respondents answered the question: what types of innovations were carried out in the
company in 2011 — 2013. The information was used in the following questions relating to the
evaluation of innovative means and funding R & D. The choice from 5 predefined answers
corresponded to the classification according to the Oslo Manual (OECD - Eurostat, 2005). The most
frequent type of innovations was the product innovation however, marketing and organization
innovations were performed by the same percentage of companies. 14 % of companies only made no
innovation. For more information see graph 3.

Graph 3. Effected innovations (%)
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Source: Own research 2014
In the period following the economic recession and increasing pressure of globalization, it is
expected that small and medium-sized enterprises are forced by the external conditions and the threat
of competition to invest in innovations. On the other hand, the larger medium enterprises and large
enterprises can increase operational efficiency and reduce costs by economies by quantity. The
importance that the respondents see in various types of innovations is shown in table. 1

Table 1. Importance of individual types of innovations for companies

. . Evaluation 1 -5 (% Standard | X 1+2
Type of innovation 1 > 3 2 5 Average Modus deviation %)
Product innovation 53 | 27 | 13| O 7 1.8000 1 1.2540 80
Process innovation 23 | 52 | 9 0 | 17 2.3636 2 1.3093 74
Organizational innovation 25| 9 | 41|16 | 9 2.7500 3 1.2502 34
Marketing innovation 23 | 23| 23| 8 | 23 2.8514 | Multiple 1.4650 46

Source: Own research 2014




The results of weighted averages accentuate the importance of individual types of innovation for
the business, product innovation are important for companies, but the innovation of new products may
accompany the innovation process and marketing. The importance of innovations was evaluated in the
scale: 1 - Very important, 2 - Important, 3 - Neutral, 4 - Not important, 5 — Completely unimportant.
The table shows the percentage of positive responses, ie. the sum of responses 1 and 2. According to
this summation of the respondents answer, the importance of innovation for the company is in the
following order: product innovation, process, marketing and organizational innovation. Compared
with research carried out throughout the manufacturing industry in the Czech Republic in the years
2010 - 2011 (Zizlavsky, 2013, p.234 — 251) the difference is in ranking between marketing and
organizational innovation. A higher percentage of enterprises in the electronic industry appreciate
product innovation. Organizational innovations are according the percentage of answers less important
for companies operating in electronic industry than for companies in manufacturing industry.

Other part of the questionnaire was to answer questions about the impetus for the introduction of
innovations and to evaluate their significance for the company. Answers of respondents according to
the level of importance in percentage and their statistical processing is shown in tab. 2.

Table 2. Effect of chosen innovative activities for companies

Evaluation 1 — 5 (%) Average Modus Standard 12

1 ]2 ]3] 45 g deviation (%)
Extending the assortment 69 23 8 0 |0 1.3900 1 0.6339 92
Reducing material intensity | 55 | 14 | 30 | 22 | 0| 24583 |Multiple 1.1600 44
of production
The development of new 31 | 45 | 8 | 8 [8] 21700 2 11896 | 76
technologies
The introduction of new 31 | 15 | 46 | 8 [0]| 23100 3 10020 | 46
work organization
Increase the utility qua_lltles 50 34 16 0 |o 1.6600 1 0.7415 84
of the products or service
Increase the market share 46 23 23 8 |0 1.9300 1 1.0076 69

Source: Own research 2014

Extend the range of products and increase the quality of use of a product or provided services were
the most significant impulses for the surveyed enterprises. R & D Council of the Czech Republic
found that the Czech production had relatively high expenditures of production, which is compared to
the EU average of 28 countries 2.5 times higher to a production unit of GDP (R & D Council, 2014,
p.3) and it is very alarming that to reduce energy and material costs of production is the least
significant impetus for the introduction of innovations in the electronic industry. Similarly, the
development of new forms of work organization, eventually organization of supplier relationships is
considered “not very important” for enterprises. 44 % of respondents considered it “very important” or
“important”.

The respondents provided information on sources of funding for innovation activities in the next
part of the questionnaire. Small and medium-sized enterprises in the manufacturing industry often
mentioned insufficient resources to cover R & D expenditures. (Nowakowska-Grunt, 2014, p. 789 -
795); (Kearney, 2014, p. 552 - 567) SMEs in the Czech electronic industry use mainly their own
resources. The result of the survey is presented in the chart 1.




Chart 1. The sources of funding of research activities of SMEs in the electronic industry
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The most common way of financing development activities of SMEs in the electronic industry are
own resources. The enterprises use financing to their own detriment without the use of tax incentives.
Tax incentives in the Czech Republic were legitimized in 2005. Companies, as a legal entity, could
make use of the tax allowances for research and development in the reporting period according to § 34
para. 4-8 of the Act no. 586/1992 Coll., On income taxes, and deductions among individuals according
to § 34 para. 4 of the Act no. 586/1992 Coll. Among the respondents there were only two companies
that took advantage of tax incentives for reimbursement of a part of eligible R & D costs. The
company representatives said that the deductible item for R & D was the form less demanding as for
administration as well as less time-consuming form of support from public funds than direct assistance
in the form of grants. Tax incentives were used repeatedly. A quarter of companies used direct support
for R & D programs of the Ministry of Industry and Trade (MIT). 13 % of companies only reported
that in 2011 — 2013 they used funding support from the EU for research. Any of the companies had no
experience with the use of innovation vouchers. This tool of innovation support was introduced in
2009 in the Czech Republic by the South Moravian Innovation Centre (hereinafter referred to as JIC).
It is a way of collaboration between Brno research institutions and enterprises in the region. VVouchers
are designed especially for small and medium-sized enterprises, which enable the company to fully
concentrate on business, while the selected researcher will supply the knowledge necessary for
innovation. The aim of the cooperation is to create high added value and increase the competitiveness
of companies in the region. According to the authors of this idea the innovation vouchers help to
eliminate mutual distrust between the academic and business backgrounds. (Jihomoravské inovaéni
centrum) A total of 300 innovation vouchers for over 32 - million CZK were issued during the calls
from 2009 to 2014. This principle of innovation support was also adopted by other regions, eg. Zlin,
Liberec etc. Small and medium-sized enterprises of electronic industry do not benefit of leasing, non-
bank loans and financing through capital markets for funding innovation activities.

The enterprises of the manufacturing industry felt that the most important factor limiting their
innovation activities was a lack of funds and too high costs and risks of innovation in the years 2009 -
2011. (Zizlavsky, 2013, p. 242) The companies reported in other responses the reasons for not using
innovation vouchers, indirect support, subsidy programmes and bank loans to finance their research
activities. More than half of the companies stated that they did not trust the system of allocation of
funds for innovation vouchers and indirect support. At the same time, however, two thirds of
respondents stated that management did not know about the possibility to finance R & D expenditures
through innovation vouchers and deductions when they were asked questions about this kind of
financing.

The last part of the questionnaire asked questions about the ways of evaluation of innovation
processes. The most important indicator for the evaluation of innovation activities for SMEs of



electronic industry was revenues, which 27 % of companies considered “very important”. The
evaluation of innovative activities through the Balance Scorecard, indicators of profitability and
market potential was behind the revenues.

Conclusion

The survey was based on the interest of companies in practical experience in use of methods of
funding research activities in the Czech industry. Based on experience with the use of direct aid and
tax incentives in advanced European economies (Bozeman & Link, 1985, pp. 370 - 382); (Bozio,
Delphine, & Loriane, 2013, p. 1-28); (Baghana & Mohnen, 2009, pp. 91-107); (Cappelen, Raknerud,
& Rybalka, 2012, pp. 334-345); and evaluation of the legislation in the Czech economy (Elschner,
Licht, Spengel, & Ernst, 2011, pp. 233-256), it might be assumed that the Czech production
companies would invest in accordance with the International Strategy of competitiveness in the Czech
Republic in research and development and constantly innovate. The survey revealed that the reality
was different.

Real numbers of innovations, measurement of innovation activities in connection with the
competitiveness of countries are measured by international indicators such as Innovation Scoreboard,
GClI etc. Countries whose indicators are lower look for a way to increase innovations and enhance the
innovation process. One of the means is to identify barriers. Identification of innovation barriers was
effected in the Spanish manufacturing industry with 294 companies (Madrid-Guijarro, Garcia, & Van
Auken, 2009, pp. 465-488). The biggest barrier is the high costs of the innovation process. This barrier
affects more the small-sized enterprises than large enterprises. A less significant barrier to innovation
is the discrepancy between employees and owners. Innovative activities of companies depend on the
company's position in the region, the size of company and public support for innovation in the private
sector. The identification of barriers was conducted from the perspective of managerial perceptions.
Internal barriers: lack of financial resources, low-skilled human resources, weak financial position of
a company, the high cost of innovations and investment risk of innovations. External barriers:
turbulence environment, lack of external partners for cooperation, lack of information, lack of public
support. Similar results were reported by other authors (Cordeiro & Vieira, 2012, pp. 97-104);
(Holmenlund, 2014); (Georghiou, Edler, Uyarra, & Yeow, 2014, pp. 1-12). In Finland, one of the most
innovative and developed countries, the barriers of innovations are described to the smallest detail
including recommendations on how to overcome these barriers. (Sandberg & Aarikka-Stenroos, 2014,
pp. 1293-1305) Global European survey was performed in two stages and their results are presented
by (Holzl & Janger, 2013, pp. 1450-1468). They point to differences in barriers to the fast growing
innovative companies and other enterprises in connection with the influence of public administration.

Identification of innovation barriers in countries with a similar historical development as the Czech
Republic is based on a comparison of innovation barriers in different industrial branches.
(Balcerowicz, Peckowski, & Woziatek-Kubiak, 2010, pp. 1-44) | did not found any detailed
information in available resources about identification of innovation barriers in Hungary and Slovakia.

There are more authors in the local literature who deal with the issue of identification of innovation
barriers, especially (Ne¢adova & Scholleova, Motives and barriers of Innovation Behaviour of
companies, 2011); (Necadova & Brenova, Inovacni aktivity a konkurenceschopnost firem, 2012).
They mention especially these kinds of innovation barriers:

1. high expenditures,

2. lack of specialists,

3. extremely long period of return on investment,

High expenditures and a long period of return on investment are the barriers of innovation activities
that can be partially overcome by using direct and indirect support for research and development.
Czech business sector has one of the best legislative support for tax incentives, ie the possibility to
deduct incurred expenditures of research and development in the amount of 200 %. This possibility
can be apllied if the company is not profitable. Deductible item can be applied in three following tax
years. There is existing legislative support for companies, therefore, SMEs finance the innovations
mainly from their own sources and without the use of indirect support as the survey revealed.
According to the survey the companies do not trust the subsidy programmes offered by MIT, MEYS
and EU .



Small and medium-sized manufacturing companies in the electronic industry in the Czech Republic
implemented all four types of innovations in 2010 — 2013, mostly product innovations. Owners and
management of companies consider the impact of innovation on the position of enterprises as
beneficial and companies behave responsibly when measuring the impact of innovations.
Measurement of results of innovations using financial and non-financial indicators was not the main
aim of this paper, but could be the subject of further survey in individual groups of manufacturing
industry.

In conclusion it is necessary to add that funding of research, development and innovation in small
and medium-sized enterprises of certain groups of the manufacturing industry is influenced by the
position of SMEs in comparison with the big players in the market - access to information, sources of
financing, own research departments, ensuring their own research by skilled human resources. Yet
SMEs innovate, overcome in some researches defined barriers and increase the competitiveness of
SMEs in the electronic industry, and therefore contribute to increasing the competitiveness of regions
according to their competence and increase the chances of the Czech economy to progress to the
category of Innovation followers eventually Innovation leaders. It is important to note that Czech
SMEs should make better use of available resources of funding research and development in
cooperation with research institutions, which can significantly reduce their own costs for R&D.
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