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Abstract: The article deals with impacts of innovative activities on productivity
of businesses. The survey included 255 businesses participating in subvention programs
focusing on support of innovative activities in companies. The study used the “two-sample
t-test for means,, and “ANOVA®“ methods. The values of productivity indicators were
higher in the year after the subvention was received. However, the increase was not
statistically significant. At the same time, no difference was confirmed in the achieved
values of productivity indicators depending on the amount of the subvention in any of the
monitored years.
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Introduction

Innovations are seen as one of the basic elements in development of competitive
advantage. Innovative activities of companies make it possible to create value for
customers. Innovations may create new industries, new customer segments or new
sources of competitive advantage. Innovations not only create competitive
advantage but they can also eliminate competitive advantage of the other
companies. Innovative strategies include new approaches to competition within one
sector. Innovative strategies often serve as a basis of the best achievements in most
industries (Grant, 2013). Innovation-based strategies are mentioned by all relevant
authors dealing with business strategies. For example, Drucker (2006) calls the
innovative strategy “ the very first and the maximum®, Miles and Snow (2003)
refer to a prospector strategy and Kaotler et al. (2011) used the term of a market
leader strategy. Companies with better innovative competitive position are able to
withstand the crisis more successfully (Shatrevich et al., 2012).

Innovations are supposed to help companies to higher prosperity. Innovation is
considered as important conditions for competitiveness of companies (Scholleova
and Necadova, 2012). This statement is supported by the very well-know blue
ocean strategy. It is based on value innovation and creation of new industries (Kim
and Maubrogne, 2004, 2005a, 2005b). The authors analyzed 108 businesses and
came to the conclusion that 86% of their projects expanded the existing product
lines. The projects accounted for 62% of their income and for 39% of their total
profits. The remaining 14% of the projects which focused on innovations
accounted for 38% of the income and 61% of the profits.
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The importance of innovations in a company strategy has been confirmed e.g. by
Bartes (2010) who mentioned the “investigative strategy*. The author believes that
it is very difficult to stand the competition with a traditional strategy of direct
confrontation.

The importance of innovations for development of industries was also studied by
Porter (1998). Innovative activities are not important only for business entities but
also for long-term success of public institutions (Strakova, 2014).

Innovative companies can make advantage of their experience curve, good
reputation on the market, economies of scale etc. However, innovative activities
can be also risky. Companies may not be successful in their innovative efforts or
they may enter unknown markets with unclear customer preferences. That is why
the imitators, who have learned from experience of the innovators, are often more
successful (Markides et al., 2005; Johnson et al., 2005; Drucker, 2006; Tabor,
2006). Fernandes et al. (2015) have reported that the risk of failure is higher for
businesses with only one product. On the contrary, innovations are less risky for
businesses with diversified sources or lower market risks. Cefis et al. (2006)
believe that innovations have a positive effect on probability of survival of
companies. The risk of failure is higher for small and young companies.

To make innovative activities efficient it is necessary to create such an
environment in the company which allows efficient communication and in which
the employees are familiar with the innovative strategy (Novak et al., 2013).

The aim of the article is to evaluate the impact of the innovative activates of the
firms supported by subventions grant on the chosen indicator of productivity.

Material and Methods

The survey included companies which implemented innovations supported by the
subvention programs focusing on energy savings, use of renewable and secondary
energy sources. Some of the companies were excluded from the study due to lack
of data. After removing extreme values from the data 255 businesses were included
into the survey.

The study evaluated impact of innovations on the indicator of productivity. The
productivity indicator was defined as follows:

monthly revenues

a tivity =
Productivity number of employees (1)

The study monitored the change of the indicator in the year after the
implementation and compared the productivity in the year in which the innovation
was implemented with the productivity in the year before the innovation was
implemented.

The comparison was executed using the two-sample t-test.

The study also investigated whether the amount of the provided subvention had any
effect on values of the productivity indicator. The companies were divided into
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three groups based on the amount of the received subventions. The evaluation used
the “one-way ANOVA® method. ANOVA is used for the comparison of more than
two groups (it is analogy of the two sample t test). The basic characteristic is F
statistic. F statistic is generally calculated as (Hendl, 2012):

F statistic = variability between the groups/ variability the individuals within the
same group

The first group of companies received subventions amounting to 1 — 370 000, -
EUR, the second group 370 001, - — 1 480 000, -- EUR and the third one received
subventions over 1480 000, - EUR (Exchange rate is 1 EUR = 27.035 Czech
Crowns).

The structure of firms according to numbers of employees is:

— 29% with 0 — 50 employees,

— 52% with 50 — 249 employees,

— 19% with 250 and more employees.

The structure of the firms according to the NACE classification is:

— manufacturing — 82%,

— water supply — 2%,

— construction — 2%,

— wholesale and retail trade — 3%,

— information and communication — 3%,

— real estate activities — 1%,

— professional, scientific and technical activities — 7%,

— other sectors — 2%.

In the research were included companies implementing projects in the years 2010,
2011 and 2012. According to described research methodology described above,
data from the financial statements from the years 2009 — 2013 were used.

Results
Result of two-sample test

The Table 1 shows the basic characteristics of productivity in the sample.

Table 1. Basic characteristics of productivity

Year Y-1 YO0 Y+1
Average 5.37 5.40 5.43
Variance 3.22 3.17 3.05

Note: YO — value in the year of subvention use
Y-1 — value one year before subvention use
Y+1 — value one year after subvention use

In the monitored years the productivity values were slightly increasing. On the
other hand, the variance values were slightly decreasing. The Table 2 contains
results of “a two-sample t-test with paired samples®.
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Year t-statistic t-critical” P-value
Y.l Yy 0.2684 1.9694 0.7886
Y.l Yy 0.1678 1.9694 0.8669
Yl Yo 0.3636 1.9694 0.7164

Note: * the significance level a = 0.05

None of the performed comparisons has shown a statistically significant difference
in the achieved values of productivity at the selected significance level.

ANOVA Analysis

The Table 3 contains basic characteristics of productivity for the individual groups
of companies.

Table 3. ANOVA analysis

Year Group 1 367?18812 Group 3
0-370000 1 480 000 Over 1 480 000
Average (Y1) 5.58 5.15 4.62
Standard deviation (Y ;) 3.32 3.16 2.53
Average (Yo) 5.44 5.55 4.68
Standard deviation (YY) 3.25 3.28 1.83
Average (Y.,) 5.51 5.39 5.00
Standard deviation (Y1) 3.36 2.63 2.02

In the year before the subvention and in the year after the subvention the
productivity decreased with the growing amount of the subvention. In the year in
which the subvention was used the highest productivity was demonstrated by the
group which received the subvention of 370 001 — 1480 000 EUR and it was
followed by the group of companies with the lowest subventions and the lowest
productivity was reported by the group of companies with the highest subventions.
The Table 4 contains results of the variance analysis. No difference has been found
in the productivity in any of the monitored years for any of the groups of
companies with different subventions.

Table 4. The results of ANOVA analysis

Year F — statistic P-value F-critical”
Productivity (Y.1) 1.1319 0.3241 3.0316
Productivity () 0.6756 0.5098 3.0316
Productivity (Y.1) 0.2782 0.7574 3.0316

Note: * the significance level o = 0.05
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Discussion

Results of the completed surveys have not confirmed a statistically significant
increase of productivity of companies which invested into innovations. This
conclusion is not consistent with earlier studies conducted by other authors.

For example, Crespi et al. (2012) in a study conducted in Latin America confirmed
a positive effect of investments into knowledge and innovations on productivity in
comparison with companies which failed to perform such activities. A positive
effect of technology and non-technology innovations on productivity has been also
confirmed by Alvarez et al. (2015). Cainelli et al. (2006) reported a mutual
reciprocal positive effect between innovations and economic performance.
The authors concluded that innovations are favorably affected by economic
performance and innovations have positive effects on productivity. This means that
innovations and productivity mutually increase each other. Chudnovsky et al.
(2006) have confirmed that higher investments into research and development
mean higher probability of launching of new products on the market and also
higher productivity. They have also concluded that innovative activities are more
frequent in big companies. The size of companies in connection with innovations
was investigated e.g. by Blundell et al. (1999). The authors came to the conclusion
that the impact of innovations on the market value of companies was higher in
companies with higher market shares.

A study by Ulku et al. (2015) has confirmed that investments into research and
development may have a positive impact on productivity growth. However, the
achievement of higher productivity is affected by the threshold value of
technological capabilities.

Productivity is generally formulated as the ratio of output to inputs. Therefore,
productivity in the firms is influenced by many factors. Innovation is the only one
of the possibilities to increase productivity. Factors affecting productivity can be
divided into internal and external.

External factors are the various global trends, macroeconomic factors, the
competitive position of the company, industry life cycle phase and so on.

Major global trends are changes in the importance of global superpowers, climate
change, terrorism and global conflicts, the growing power of global corporations
(Soucek, 2015). Macroeconomic factors have a significant impact on the enterprise
and productivity are political factors (stability of the government, business support,
the administrative burden associated with the business, ...), economic factors
(labour cost, purchasing power of the population, taxes, interest rates, ...), social
and demographic factors (trends in consumption, availability of labour, ..),
technical and technological factors (technical education in the country, ...) (Johnson
et al., 2008; Grant, 2013). The competitive position of the company is given by
anumber of individual factors, e.g. the bargaining power of customers and
suppliers, exit barriers from the industry, the threat of entry of new competitors,
etc. (Porter, 2004a, b).
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Internal factors affecting productivity include in particular the quality of
management, sources of business, the firm's ability to use the resources, flexibility
of production systems, quality staff. Stamfestova (2015) as special factor considers
for example customer capital.

Krauszova (2006) gives the following list of potential areas for increasing
productivity. She considers as the main method automation, inventory reduction,
production quality improvement, better arrangement of workplaces, employees
motivation. Specific methods of increasing productivity are for example Kanban,
TQM, Six Sigma, Lean Production, 5 S. The benefits of these methods are
particularly in terms of reducing inventories, reducing the necessary areas of
production space; reduce manufacturing time and the like. These methods are
therefore focused mainly on increasing efficiency and benefits in the reduction of
inputs. In this area, the principles of reengineering (Hammer, 1990) and Kaizen
(Imai, 1986) are useable.

According to Dvorak (2006), it is very difficult and problematic to evaluate the
effect of innovations with the regard of time aspect. There are problems with the
calculation of costs and effects during the time period. To take account of this
factor, the projects must clearly defined. Time unpredictability is particularly
important by radical innovations. The financial and non-financial criterions can be
used for evaluation. In the earlier phases, the non-financial criterions are
recommended.

Conclusion

The performed study failed to statistically confirm a positive effect of investments
and support to innovations on the productivity indicator at the selected level of
significance. This conclusion is not consistent with most studies conducted by
other authors. Some other studies, however, indicate that the positive impact on
productivity is conditional on other factors. Further research in the Czech Republic
should focus on identification of factors which influence successful introduction of
innovations.

Limitation and Future of Research

The effect of the innovations can be measurable during a longer period than one
year after the realisation of innovation. During the impact evaluation and article
elaboration, it was not possible to evaluate impact during longer period because the
data from financial statements in the year 2014 were not available. In future, it will
be appropriate to evaluate impact in period of two and three years.

Effect of innovation can impact also other factors. For example Haryanto et al.
(2015) distinguish four types of innovations: process innovation, product
innovation, marketing innovation and organization innovation. According to their
research, not all types of solved innovations have the positive effect on the
performance of companies. Also Conto et al. (2013) observe that innovations
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requires not only the adoption of new technologies but also other factors. Further
research should be realised as questionnaire survey in concrete companies. This
survey should concentrate on these potentially important factors.

Supported by financial aid from the Internal Grant Agency at the University of
Economics, Prague (project F3/49/2015).

References

Alvazer R., Bravo-Ortega C., Zahler A., 2015, Innovation and Productivity in Services:
Evidence from Chile, “Emerging Markets Finance and Trade”, 51(3).

Bartes F., 2010, Modern competitive strategy firm, “Acta Universitatis Agriculturae et
Silviculturae Mendelianae Brunensis”, 58(6).

Blundell R., Griffith R., Van Reenen J., 1999, Market share, market value and innovation
in a panel of British manufacturing firms, “Review of Economic Studies”, 66(3).

Cainelli G., Evangelista R., Savona M., 2006, Innovation and economic performance in
services: a firm-level analysis, “Cambridge Journal of Economics”, 30(3).

Cefis E., Marsili O., 2006, Survivor: The role of innovation in firms' survival, “Research
Policy”, 35(5).

Chudnovsky D., Lopez A., Pupato G., 2006, Innovation and productivity in developing
countries: A study of Argentine manufacturing firms's behavior, ‘“Research Policy”,
35(2).

Conto F., Fiore M., La Sala P., 2013, The Role of Innovation in the Integration Processes of
Integrated Projects of Food Chain: The Case of the Cherry Cultivation Chain in Apulia
Region, “Intellectual Economics”, 7(4).

Crespi G., Zuniga P., 2012, Innovation and Productivity: Evidence from Six Latin
American Countries, “World Development”, 40(2).

Drucker P., F., 2006, Innovation and Entrepreneurship, New York: HarperBusiness.

Dvorak J., Financni a nefinancni ukazatele hodnoceni inovaci, [In:] New Theory of
Economy and Management in Organizations. International Scientific Conference
October 20. Prague, Czech Republic.

Fernandes A.M., Paunov C., 2015, The Risks of Innovation: are innovating Firms less
likelty to die? “Review of Economics and Statistics”, 97(3).

Grant R.M., 2013, Contemporary strategy analysis: text and cases, Chichester: Wiley.

Hammer M., 1990, Reengineering work: Don't automate, obliterate, “Harvard Business
Review”, 68(4).

Haryanto A.T., Haryono T., 2015, The influence of market orientation on innovation type
and enterprise performance, “Polish Journal of Management Studies”, 11(1).

Hendl J., 2012, Overview of statistical methods: analysis and meta-data (in Czech), Praha:
Portal.

Imai M., 1986, Kaizen: The Key to Japan's competitive success. New Yourk: McGraw-
Hill.

Johnson G., Scholes K., Whittington R., 2008, Exploring corporate strategy, Harlow:
Prentice Hall.

Kim W.C., Mauborgne R., 2005a, Blue ocean strategy: how to create uncontested market
space and make the competition irrelevant, Boston: Harvard Business School Press.
Kim W.C., Mauborgne R., 2005b, Blue ocean strategy: From theory to practice,

“California Management Review”, 47(3).

107



2016 POLISH JOURNAL OF MANAGEMENT STUDIES

Vol.13 No.2 Krause J.

Kim W.C., Mauborgne R., 2004, Blue ocean strategy, “Harvard Business Review”, 82(10).

Kotler P., Keller K.L., 2011, Marketing Management, Prentice Hall.

Krauszova A., 2006, Modern techniques and methods supporting the productivity incease,
“Transfer inovacii”, 7(9).

Miles R.E., Snow CH.C., 2003, Organizational strategy, structure and process, New York:
McGraw-Hill.

Markidess C., Geroski P., 2005, Fast second: how smart companies bypass radical
innovation to enter and dominate new markets, San Francisco: Jossey-Bass.

Porter M.E., 1998, Competitive Strategy: Techniques for Analyzing Industries and
Competitors, New York: The Free Press.

Porter M.E., Competitive advantage: creating and sustaining superior performance, New
York: Free Press.

Novak A., Novy I., 2013, Middle Management in innovation process in companies,
“Ekonomika a management”, 7(13).

Scholleova H., Necadova M., 2012, Evaluation and Development of Innovative
Performance of the Czech Republic, “Ekonomika a management”, 6(1).

Sedlackova H., Buchta K., 2006. Strategicka analyza, Praha: C. H. Beck.

Shatrevich V., Zvanitajs J., 2012, Innovation implementations problems in Latvia,
“Intellectual Economics”, 6(1).

Soucek Z., 2015, Strategie uspésného podniku: symbioza kreativity a discipliny, Praha: C.
H. Beck.

Stamfestova P., Role of customer capital in increasing business performance, “Ekonomika
a management”, 9(1).

Strakova J., 2014, Intellectual property as a tool for innovation process, [in:] Sbornik
prispévka z konference: Vystupy z uceni. 1. vyd. Ceské Budgjovice: Vysoka $kola
technicka a ekonomicka v Ceskych Bud&jovicich.

Tabor J., 2006, Technological Potential and Innovativeness of Small and Medium
Enterprises, Chapter 1, [In:] The Challenges for Reconversion. Innovation -
Sustainability — Knowledge Management, Ed. By Piotr Pachura, 1Sl Pierrard, HEC du
Luxemburg, Virton.

Ulku H., Pamukcu M.T., 2015, The impact of R&D and knowledge diffusion on the
productivity of manufacturing firms in Turkey, “Journal of Productivity Analysis”, 44.

OCENA WPLYWU DZIALAN INNOWACYJNYCH NA
PRODUKTYWNOSC - PRZYKLAD Z REPUBLIKI CZESKIEJ

Streszczenie: Artykut dotyczy wplywu dzialah innowacyjnych na produktywnosé
przedsigbiorstw. Badaniem objeto 255 firm uczestniczacych w programach dotacji
skupiajacych si¢ na wsparciu dziatan innowacyjnych w przedsigbiorstwach. W badaniu
wykorzystano "dwu probkowy test-t dla $rodkow" i metody "ANOVA". Wartosci
wskaznikow wydajnosci byly wyzsze w poréwnaniu do roku, w ktérym dotacja zostata
otrzymana, jednakze wzrost ten nie byt statystycznie znaczacy. W tym samym czasie nie
potwierdzono réznic w otrzymanych warto$ciach wskaznikow wydajnosci w zaleznosci od
ilosci subwencji w kazdym z monitorowanych lat.

Stowa kluczowe: innowacja, strategie innowacji, wydajno$¢ ekonomiczna
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