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Innovation in the Manufacturing Sector:

The Case of Serbia

Ljiljana Kontic
Faculty of Legal and Business Studies, Novi Sad, Serbia

The paper presents the results of research on innovation activities of manufacturing firms in Serbia. In order to
answer the question how innovation takes place in one transition country, key influencing factors were identify (i.e.,
firm’s size, age, ownership, industry sector, personnel qualifications and experience). Based on the analysis of a
sample comprising 73 firms, the study tried to highlight certain innovation barriers, which may have a negative
impact on the total efficiency of economic performance, and growth and development of manufacturing firms in
Serbia. Comparing overall innovation activities of Serbian firms to the other transition countries, it can be
concluded that majority of the firms had innovation performances below the level EU-27. This study draws out the

potential contributions to existing literature of managing innovation in Serbia.
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Introduction

Innovation in the manufacturing sector is a very complex process. Since 1996, a very limited number of
articles on manufacturing sector innovation have published. The rate of published articles on manufacturing
sector innovation significantly increased in the period 1996-2003 due to the series of Community Innovation
Surveys (CIS) conducted in Europe (Becheikh, Landry, & Amara, 2006, p. 646). The vast majority of innovation
studies have been conducted in developed countries. Only a few studies utilize data from transition countries
(Kramer, 2009; Koschatzky, Bross, & Stanovnik, 2001; Leskovar-Spacapan & Bastic, 2007). This raises
important question about the transferability and relevance of innovation studies in Western Europe to an
explanation of the innovation activities in transition economies.

Serbia’s small market is faced with great challenges. Serbian industry had lost large portion of foreign and
domestic market due to resolution of former Yugoslavia and influence of the economic sanctions. The share in
domestic market had significantly shrunk as a result of opening market and the expansion of multinational
corporations. The choice to analyze manufacturing firms is dictated by importance of this section for the Serbian
economy in the terms of the total results (Statistical Office of the Republic of Serbia, 2010). Regarding
innovation activities of the manufacturing firms in Serbia a number research questions arise. In this study, two
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guestions are of special interest: (1) Which internal and contextual factors influence the various type of
innovation? (2) Which are the main innovation obstacles? To answer these questions, empirical research was
conducted in the most successful manufacturing firm in Serbia. The purpose of the research was to determinate
key influencing factors in innovation processes in selected manufacturing firms.

While there has been the same research on the innovation activities in Serbian firms (MSEP, 2007; The
World Bank Enterprise Survey, 2009; European Innovation Scoreboard, 2010), little has been written about
innovation activities in manufacturing sector. This paper will suggest key issues which need to be addressed
when considering the innovation in manufacturing sector in one transition economy.

This paper is organized as follows. The next section reviews the extant literature on innovation in
manufacturing sector and proposes the conceptual model. The third section discusses the research context. The
fourth section outlines the research methodology used in this study. The final sections discuss the main results
and present the main conclusions and implications of this study.

Theoretical Background

Many researchers have studied the innovation in manufacturing firms and they focused on examination
factors which determinate the innovative behaviour and capacity of the firms. The evidence from extensive study
of 78,000 individual firms from 22 European countries favours explanations that relate firm-level variety in
innovation behaviour as well as sectoral contingencies (Peneder, 2010). Several factors have been analyzed in the
previous literature. Based on extensive review of empirical articles, a conceptual model has been proposed (see
Figure 1).
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Figure 1. Conceptual model. Source: Adopted from Becheikh et al. (2006).

Since the late 1960s, organizational theorists have been tried to identify the distinguishing characteristics of
innovative organizations at the firm-level (Souitaris, 2002). Firm size has been viewed as an explanatory variable
of innovating behavior by many authors (Schumpeter, 1942; Stock, Greis, & Fischer, 2002; Veugelers &
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Cassiman, 1999; Greve, 2003; Tsai, 2001). Following Schumpeter’s statement that innovation activity increases
more than proportionally with firm size, the vast majority of the studies found that the size had positive effect on
innovation (Tsai, 2001; Stock et al., 2002; Veugelers & Cassiman, 1999; Michie & Sheehan, 2003). Other
internal factors such as firm’s age, past performance and ownership have been less examined. With regard to
effect of firm’s age on innovation activity, Sgrensen and Stuart (2000) suggested that older firms innovate more
than younger ones, on the one hand. On the other hand, Freel (2003) suggested that older firms are less innovative
than younger ones because they have established routines which create resistance to external changes.

Previous researches concern effect of ownership structure on innovation activities came to dual conclusions.
Positively and significant correlation between foreign ownership and innovation was founded in the research of
Michie and Sheehan (2003). Other study maintained that the foreign ownership had negative effect on innovation
due to lack of research and development (R&D) function (Love & Roper, 2001). One of the most important
influencing factors of innovation is high educated, technically qualified and experienced staff (Freel, 2003;
Souitaris, 2002; Dobni, 2006).

Besides internal factors, innovation activities are affected by various contextual factors such as industry
sector, networking and knowledge/technology acquisition. Previous studies found strong industry effects on
innovation (Cassiman & Veugelers, 2004; Andrijasevic, 2005). Precisely, firms from the high-tech industries
(e.g., pharmaceutical, chemicals, and electrics) had intensive innovation activities than the firms from low-tech
industries (e.g., wearing apparel, manufacture of furniture). Some of the studies revealed positive correlation
between innovation and collaboration with customers, competitors, consultant or universities (Kaufmann &
Toédtling, 2001; Souitaris, 2002) that supported the evolutionary perspective of the innovation process (Dosi,
Freeman, Nelson, Silverberg, & Soete, 1988; Kaufmann & Tddtling, 2001). Certain high-tech firms track results
of collaboration by comparing time to market for in-house and partnered product development (Linder,
Jarvenpaa, & Davenport, 2003).

Some studies found that networking had no influence on firm’s innovation activities (Freel, 2003; Love &
Roper, 2001). Innovation is extremely dependent on the availability of internal and external knowledge.
Knowledge and technology acquisition can take many forms, such as acquisition of machinery, equipment and
software, licensing, know-how etc.. Firms have used acquisition of external knowledge to improve the speed and
quality of innovation, their access to disruptive new ideas and their ability to make tough priority decisions.
Knowledge is catalyst of innovation process in firms (Ahuja & Katila, 2001; Souitaris, 2001). Some studies
reported non-significant influence of the knowledge acquisition on innovation (Love & Roper, 2001;
Kaufmann & Tddtling, 2001).

Main characteristics of innovation process are complexity and stochastically. In this process, there are
numerous barriers. According to Community Innovation Surveys (CIS), major obstacles can be divided into
following four groups: (1) Cost factors (lack of funds, lack of finance from sources outside the firm, innovation
costs too high); (2) Knowledge factors (lack of qualified personnel, lack of information on technology, lack of
information on markets, difficulty in finding cooperation partners for innovation); (3) Market factors (market
dominated by established firms, uncertain demand for innovative); and (4) Reasons not to innovate (no need due
to earlier innovations, no need because there is no demand for innovations).
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For the purpose of this survey, innovation is defined, according to CIS methodology (OECD & Eurostat,
2005, p. 5) as follows:

Innovation is the implementation of new or significantly improved product or processes, a new marketing method, or a

new organisational method in business practices, workplace organisation or external relations used to produce or supply all

goods or services that the business has introduced, regardless of their origin. These may be new to the business or new to the
market.

With regard to product/process innovation, several studies have showed that product and process
innovations follow different paths (Sternberg & Arndt, 2001; Michie & Sheehan, 2003; Freel, 2003). Moreover,
same influencing factors would have different effects on innovation activities based on firm consideration only
the product innovation, the process innovation or both (Michie & Sheehan, 2003).

Recent studies revealed that one of the basic function of innovation management was the continuous
adjustment of the organization that starts with collecting knowledge about innovation (Tomala & Sénéchal,
2004). Second task is building the new organizational structures that enables manage innovation more
efficiently in order to increasing market competitiveness. Commonly proposed way to support innovation is a
flexible organization (Sundstrom & Zika-Viktorsson, 2009). Main aim of strategic and organizational changes is
creating preconditions for innovation activities. These changes are common in firms from transition economies
due to privatization processes.

Research Context

Serbia has been chosen as the research context for the following key reasons. Serbia is one of the Western
Balkans countries (Albania, Bosnia and Hercegovina, Former Yugoslav Republic of Macedonia, Croatia,
Montenegro and Serbia). After a decade of declining economic performances, Serbia as well as other countries in
the region has experienced renewed economic growth. It was estimated that total economic activity in 2010,
measured by GDP and expressed at constant prices of 2002, increased by 1.5% in comparison to the previous
year. Industrial production increased by 3.0% in 2010. Such increase was mainly caused by increase in the
section of manufacturing, and mining and quarrying (Statistical Office of the Republic of Serbia, 2010). The
Serbian economy adopted a structural adjustment programme in October 2000. During the period 2000 to 2008,
privatization and restructuring processes have been dominated in Serbian industry.

According to the author’s knowledge, three national survey were conducted in Serbia: National innovation
audit (MSEP, 2007), The World Bank Enterprise Survey, and European Innovation Scoreboard (2010). Although
these studies used different methodology and innovation indicators the overall result is the same—Innovation
activities of firms in Serbia are weak.

The results of national innovation audit survey of over 600 firms and 40 innovation support organization
revealed a number of weaknesses. The employment in medium and high-tech manufacturing firms is
significantly below that of EU-27. The investment in innovation is very low. More than 50% of observed firms
are concentrated innovation activities in acquisition of machinery, equipment and software and related training
(MSEP, 2007).

According to The World Bank Enterprise Survey (2009), Serbia is classified in Eastern Europe and Central
Asia region and in upper middle income group (GNI per capita was US $ 4,730.00). With regard to innovation
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and workforce indicators, firms in Serbia had similar performances as firms in aforementioned groups. These
innovation performances are significantly below the level EU-27 countries.

In the latest Community Innovation Survey (CIS), firms from Serbia have been participated for the first time
(European Innovation Scoreboard EIS, 2010). According to the report, Serbia is in the group of catching-up
countries, with innovation performance well below the EU27 average. Relative strengths, compared to the
country’s average performance, are in Economic effects and relative weaknesses are in linkages and
entrepreneurship, throughputs and innovators.

The choice to analyze manufacturing firms is dictated by importance of this section for the Serbian economy
in terms of the total results (Statistical Office of the Republic of Serbia, 2010, pp. 14-18): relatively large
concentration of manufacturing firms (22.6% of total firms in Serbia), total number of employees (38.6% were
engaged in manufacturing sector), generated turnover in manufacturing was 31.6% of the total turnover, in the
total value added manufacturing sector had 32.1%, and taking into account personnel costs, manufacturing firms
had a biggest share with 36.7%.

Research Methodology

The research methodology was based on interviews with top managers and R&D managers in 73
manufacturing firms. In selecting companies three criteria were used: (1) good financial performances (operation
revenues, capital, and profits), (2) industry sector; (3) number of employees. A source for the financial
performances was a ranking of the 300 most successful enterprises in Serbia in 2006 by operating revenues,
according to the Economist Journal (EMG, 2007).

Structure of the selected sample according to NACE Rev. 1.1. is:

* Manufacture of food products and beverages—17 firms;

* Manufacture of chemicals and chemical products—10 firms;
» Manufacture of electrical machinery and apparatus—38 firms;
* Manufacture of metal products—6 firms;

» Manufacture of wearing apparel—6 firms;

» Manufacture of rubber and plastic products—®6 firms;

* Manufacture of furniture—5 firms;

* Manufacture of office machinery and computers—5 firms;

* Non-metal mineral products—4 firms;

* Manufacture of medical, precision and optical instruments—4 firms;
* Manufacture of tobacco products—2 firms.

According to the number of employees, research sample was consisted of 43.84% small firms (10 to 49
employees), 30.14% large firms (more than 250 employees), and 26.02% medium-sized firms (50 to 249
employees).

Prior to the survey, in order to provide more complete information for the study, the prototype of
questionnaire was developed based on Oslo Manual (2005). Through simple data analyses, feedback and
discussions with the seven R&D managers, the final version of the questionnaire was developed. This stage has
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been particular useful since it provided a direct insight into how specific phenomena, found actual application in
the industrial practice within the context under investigation. The final version of the questionnaire comprised 24
questions classifying into following four sections: Section A: General business information; Section B:
Innovation activities; Section C: Type of innovation; and Section D: Context for innovation. Each question was
formulized as statements and respondents were ask to answer to categorical questions (by choosing yes or no) and
to estimate degree of importance using a Likert scale ranging from 1 to 5. On the “importance” scale, a “1”
indicates that the statement according to him/her is of very minor importance, while statements that score “5” is
perceived as having very high importance.

For the purpose of data analysis, descriptive statistics and Pearson correlation coefficient were computed.

First, the author personally contacted respondents then send the questionnaires by mail. The research took
place during 2009, but results about innovation activities related to period 2005-2008.

Main Findings and Contributions

The results of empirical research have been presented according to the aforementioned conceptual model
(see Figure 1).

Internal Factors

It is important to note that 36 of 73 firms (49.31% selected firms) implemented product and/or process
innovations during the 3 years period (January 1, 2005-December 31, 2008). More than 75% of the observed
firms introduced organizational, managerial and/or strategic innovations during the same period. Privatization
has a large impact on the aforementioned innovations. In some cases organizational changes can be riskier than
strategic change. Fortunately, the organizational restructuring have been successful in 84.82% observed firms
(Kontic, 2007).

There appears to be a strong correlation between innovation activity and firm size: In large and
medium-sized firms, the share of innovative firms is generally higher than in small ones (see Table 1). A firm
needs to be large enough to have own R&D department. Small firms do indeed innovate, but they do not always
have sufficient resources (financial, human, etc.) to benefit from their innovations.

Table 1
Organizational Size and Product/Process Innovation

Strategic choice

Firm size - - - - - - Total (%)
Product innovation Process innovation Product and process innovations

Small (%) 13.89 8.33 0 22.22

Medium (%) 8.33 25 2.78 36.11

Large (%) 2.78 33.33 5.55 41.67

Total (%) 25 66.67 8.33 100.0

In observed firms, the relatively high share of innovative firms that were process innovators. The attitude
towards innovation of observed managers in manufacturing firms showed that in most cases, innovations were
implemented according to process innovation procedures. Thirty four point five percent of selected firms did not
have procedures for introducing process innovations. More than a quarter of innovations remained unused.
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The share of product innovators was relatively lowers (25% of selected firms). Only three firms invested
simulating in product and process innovation. Regarding strategic choice to invest in product and/or process
innovation, the results revealed that small firms are favor to product innovation while large firms more invest in
process innovations. This is opposite to Linder et al.’s (2003, p. 45) study that founded “Executives think
primarily about new products when considering innovation and much less often about such areas as creating new
business models or revamping business processes”.

At the end of 2008, due to the impact of the global economic crisis, industrial output in manufacturing was
decline (-15.8%). The effects of the crisis were increasingly felt in 2009. The results of first six month in 2009
showed high level of decline in total industrial production (-17.4%), particular in manufacturing (-22.1%). All
observed firms, regardless the size, have reduced their R&D expenditures.

Some results of this study were compatible to Michie and Sheenan’s (2003, p. 134) study such as:

Firm’s age is negatively correlated with the product innovation and positively correlated with the process innovation.

Foreign ownership is significantly positive correlated with all type of innovation (especially with organizational and
strategic innovations).

Personnel qualification/experience is positively correlated with the probability of all innovations. It is noted
that only 30% of observed manufacturing firms have skilled production employees. The 20% of top managers
and R&D managers had between 11-20 years of work experience in the firm sector.

Contextual Factors

Intensive innovation activities were evidenced in sector of manufacture of chemicals and chemical products
(90.00% of observed firms) as well as manufacture of rubber and plastic products (83.83% of observed firms).
None innovation have been implemented in manufacture of furniture. The low level of innovation activity was
evidenced in observed firms in sector of manufacture of food products and beverages (29.41%) and in sector of
manufacture of wearing apparel (16.67%).

Most of observed firms in the typical high-tech industries, especially chemicals and electrics, have intensive
innovation activities compared to traditionally low-tech sectors, like wearing apparel and manufacture of
furniture. This result is in line with most other studies, which found strong industry effects on innovation
(Cassiman & Veugelers, 2004; Andrijasevic Matovac, 2005).

As information plays a key role for innovation, it is necessary to identify the most important sources of
information for innovative firms. The most used sources of information in observed firms were:

(1) Suppliers (76% of firms);

(2) Competitors (24% of firms);

(3) Customers (19% of firms);

(4) Internal sources (11% of firms).

The questionnaire differentiated between seven different cooperation partners:

Other firms within the same firms group;

Competitors or other firms of the same sector;

Clients or customers;

Suppliers of equipment, materials, components or software;
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* Universities or other higher education institutions;
* Government or public research institutes;
* Consultants, commercial labs, or private R&D institutes.

To summarize the results on cooperation, it should be said that 89% of innovative firms did cooperate,
mostly with customers, suppliers and competitors. Less common ways are cooperation with scientific research
institutes as well as universities. This goes in line with results of one study about intellectual capital in large and
medium industrial firms in Serbia (Kontic & Cabrilo, 2009). In the observed firms lack of collaboration with
universities and research institutes, partly results in insufficient product and process innovation.

Around two thirds of Serbian innovative firms were involved in the acquisition of machinery, equipment
and software. Less than 20% of firms acquired external knowledge. Internal research and development was
conducted in 11.11% of selected firms.

Innovation Obstacles

The innovation activity is likely to be abandoned after it has begun for a number of different reasons, and a
large percentage of Serbian firms (52.63 %) highlighted this hampering effect of innovation.

Respondents were asked to classify eleven factors hampering innovation according to their degree of
importance. These factors covered the four groups listed in the Figure 1.

As far as obstacles to innovation are concerned, the results indicate that in majority of the observed firms
cost factors (more than 89%) and knowledge factors (58% of industrial firms) are dominant obstacles.

Lack of funds within the firm appears to be the most important hampering factor for innovation process,
followed by the financing from outside sources.

The lack of qualified personnel is a major barrier to innovation in the group of knowledge factors. More than
guarter respondents have identified labor skill level as a major constraint to innovation activities. This barrier was
dominant in small firms. On the contrary to the study conducted in developing country that revealed the existing
personnel were in a position to productively use the technologies (Efstathiades, Tassou, Oxinos, & Antoniou,
2000).

Conclusion

This study makes two important contributions to the existing literature. Firstly, the findings contribute to our
understanding of innovation activities in transition economy. The paper suggests that innovation studies in
Western Europe have limited transferability and relevance to explanation innovation activities in transition
economies. Secondly, the study provides insights in the key influencing factors and barriers to innovation
activities in manufacturing firms in Serbia.

Notwithstanding the results of this study, there are three main limitations. The study was conducted in a specific
national (Serbia) and industry context (manufacturing firms). The relatively small sample size was examined.

The results represent a basis for future research that should expand into all industries as well as service
sector and embody large sample of firms. Possible direction for further study will be detail investigation
innovation performances in selected sample during the crisis and compare them with innovation activities before
economic crisis.
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