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Abstract: The importance of innovations for development of knowledge–based economies is widely acknowledged. However, certain challenges for researching the
innovativeness in post–socialist economies still exist. We analyse the most influential drivers for innovativeness in Macedonian enterprises. Based on the extended
literature review and the firm–level dataset collected by the CIS 2012 (Community Innovation Survey 2012), the conceptual model for identifying the factors that drive
innovation was developed and tested with standard multiple regression. The findings confirm that firm innovativeness could be improved by extending the number of
collaborators and sources for information and knowledge. Also, further investments in research and development for innovation positively impact the variety of innovation
activities in companies. In addition to the theoretical and practical implications, this study is significant because the proposed method could be adjusted and applied in
many countries where CIS research is conducted.
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1

INTRODUCTION

In recent years, innovations are recognized as the
main driving force in knowledge–based economies.
Increasing attention has been paid to the countries with
emerging economies that undertake strategic actions to
transit to innovation–led societies. Such actions are:
setting up national innovation systems, strategic policy
documents for enhancing the inter–sector collaboration,
as well as numerous initiatives for improving the roles of
each of the main spheres of the society: higher–
educational institutions, industry and government.
Many former socialist countries, such as Macedonia,
resemble the state model of the triple helix, where the
state has a governing role in the collaboration between the
three main spheres of the society [1, 2]. Therefore, when
researching the social processes, such as the development
of the innovations in companies, it is crucial for the
specific socio–economic conditions to be taken into
account. This is also supported by the conclusion that
successful commercialization of a new product depends
not only on its own capabilities, but also on a wide range
of factors in its broader national context [3], which
indicates that the wide innovation literature tailored on the
cases from the developed countries could not be applied
without major adjustments to the cases of the developing
countries. Among the major concerns in Macedonia is the
poor labour market performance due to high
unemployment rates and poor–economic growth during
the transition [4]. The innovations are also potential
source for extending the current product portfolio for
existing businesses and opening new businesses, which
are sources for new employments, and they as well have a
central role in the long–term survival of the organizations
[5]. The capacity of the companies to innovate is among
the most important factors that have impact on business
performance [6]. Chesbrough suggests that many
innovative companies have shifted to an open innovation
model, using a wide range of external sources and factors
in order to achieve and sustain innovation [7]. Macedonia
has worked on the establishment of national innovation
ecosystem, however, despite the great importance of
innovations for addressing these major challenges, the
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micro–level factors that influence the innovation in
enterprises are under–researched and more thorough
analysis has yet to come.
The idea that the innovations, especially in high–tech
industry are considered a vehicle toward transforming the
economies to most competitive and dynamic knowledge–
based ones, influenced the EU (European Union) to
establish an instrument for comparative assessment of the
innovation performance of the member states, called IUS
(Innovation Union Scoreboard). In the same time, the
framework conditions, cultural preferences and political
priorities vary greatly among different counties. Since
2011 Macedonia has become a country that is part of this
report. The main pillar of this research is a company
survey, which for the period 2010–2012 was conducted in
1130 Macedonian companies. Apart from the measured
indicators that are a base for benchmarking, monitoring
and adjusting the innovation polices in the member states,
there has not been common statistical methodology
proposed for more complex analysis of the collected data
samples. This paper proposes a conceptual model for
investigating the main factors that significantly influence
the development of innovations in Macedonian industrial
sector by statistical analysis of the CIS data sample, in
light of the specific national socio–economic context.
This research is important for several reasons. The
theoretical contribution of the results is very valuable for
the researchers investigating the innovation in developing
economies, due to the scarce available literature. The
findings have practical implications for the managers in
the companies in planning the strategic steps for
becoming more innovative, which is the key precondition
for success. The Macedonian government needs to
understand the dynamics of innovations and the factors
that determine the innovative activities in the industrial
sector in order to develop effective policy measures for
enhancing the overall economic development.
2

LITERATURE REVIEW AND HYPOTHESES
DEVELOPMENT

Innovation refers to all scientific, technological,
organizational, financial and commercial activities which
Technical Gazette 25, 3(2018), 910-915
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lead to, or are intended to lead to the implementation of
technologically new or improved products or services.
Measuring the level of innovativeness of one
company is not unambiguously defined in the literature.
Product or service innovativeness is often related to the
level of improvement of that product or service, which is
problematic because product innovativeness does not
necessarily result in enhanced product advantage.
Moreover, the misrepresentation of the common
innovativeness construct, regardless of the dimension
level: macro (industry–level) or micro (firm–level),
pervades the lack of consistency in the analysis and
reporting of the product innovativeness [8].
Firm innovativeness refers to firm receptivity and
willingness to adopt new ideas that lead to the
development and launch of new products. Subramanian
concludes that the innovativeness of the firm is perceived
differently depending on the researching approach: for
example, innovation diffusion research studies have used
the time of innovation adoption as a measure of
innovativeness of a firm, while other studies have
assessed innovativeness on the basis of number of
innovation adoptions [9]. So, the firm that adopts new
product or process is considered to be innovative, while
the innovativeness is determined by the number of
innovations adopted by firms. However, for an
organization to be considered as truly innovative it should
exhibit innovative behaviour consistently over time,
which results in a multidimensional measure of
innovativeness, consisted of: number of innovation
adoptions, time of innovation adoptions and consistency
of time of innovation adoptions [9]. Moreover, innovative
firms should adopt different types of innovation activities
pertaining to all aspects of the organization [6]. In
general, the diversity is related to increase in knowledge
spillovers and innovation [10]. As presented in the
innovation literature, there are various relations among
different types of innovation activities. Many scholars
have shown that different types of innovation activities
influence and often complement each other [11].
Therefore, on the basis of these arguments the aim of this
study is determining the factors that influence the
companies to adopt different types of innovation
activities. The diversification of the innovation activities
is the output variable for this research.
2.1 Setting the Hypotheses
Previous literature has tried to identify the factors that
drive innovation in the companies. This section reviews
the most important publications and selects some of these
factors that are of interest for the Macedonian context and
that could be derived from CIS survey. Based on the
selected factors, five research hypotheses are proposed.
Earlier studies researching innovations and their
effect on company performance reported a positive
relationship [12]. Furthermore, some of these studies used
R&D (research and development) expenditure as principle
measure of innovation, which is criticized in the later
literature. In particular, R&D expenditure could be
correlated to certain innovation types, such as to product
innovation, as shown for the manufacturing companies
from Netherlands [13]. As stated in the Oslo Manual, the
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measures of innovation input, although related to
technical change, are not direct measures for innovation
output. Even though the innovation costs and expenses
are one of the key factors for innovation activities, the
expenditure approach to innovation might be misleading
due to the open innovation principle, where the costs for
R&D are often covered by university, research institution
or external agency [7, 12]. Eventually, the fact that except
investments in innovation activities, the collaboration due
to open innovation also leads to innovation outputs
inspired us to examine both factors. Therefore, in this
research we investigate the effects of innovation costs and
expenses and the collaboration with different groups of
actors from the innovation ecosystem for the
diversification of the innovation activities in companies.
These arguments lead to the following hypotheses.
Hypothesis 1: The innovation costs and expenses in a
firm have a positive effect on the diversification of
innovation activities.
Hypothesis 2: The diversification of the collaboration
for innovation in a firm has a positive effect on the
diversification of innovation activities.
One of the key activities for the development of
innovation is supplying with information and knowledge
for the research and development in the company. The
modern technologies have significantly improved the
access to information. In the network era, there are many
online and offline ways to obtain information. All of these
network structures stack one complex social network [14].
Applying knowledge from external sources expands
firm’s knowledge base and provides access to new ideas
for generation of new products and technology [15]. The
literature on decentralization of innovation activities
differentiates between two perspectives in relation to their
location: the first one emphasizes the benefits of multiple
R&D locations and derives from the knowledge–based
view of the firm, while the second emphasizes the cost of
decentralized innovation activity and derives from
organizational economics [16]. Specialized local
knowledge useful in innovation may come from many
different sources, including universities, research
institutes, suppliers, customers and competitors [17].
Firms that use multiple R&D locations will be able to
access greater number of knowledge sources, which in
turn improves the likelihood of innovation success, but
also the resulting set of innovations should span a wider
range of applications as well [17]. Argyres and Silverman
concluded that firms with more centralized R&D activity
will search more widely outside of their organizational
boundaries for information relevant to innovation, and the
resulting innovations will have a wider range of
applications [16]. From these claims, it can be expected
that wider range of information sources used results in
greater diversification of the innovation activities.
Similarly, the knowledge–based view relates the multiple
R&D locations to the access to a larger number of
different knowledge sources outside of the organization,
which influences the innovation output.
Although some studies have found a correlation
between knowledge sourcing, multilocation of R&D and
innovation output [17], a direct link between the sources
for information and knowledge and the innovation
activities in the companies is still missing and should be
911
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examined. Hence, on the basis of the above arguments,
the following hypothesis is proposed.
Hypothesis 3: The diversification of the information
sources in a firm has a positive effect on the
diversification of innovation activities.
Within the innovation policy in most of the developed
countries, public funding for corporate innovation
activities is a significant instrument that provides
incentives for boosting the innovation in companies [18].
There is evidence from different countries that the
programs providing public subsidization of the private
sector help not only in addressing the financial
constraints, but also in raising new funds. For example,
the firms from United States that were awardees of the
Small Business Innovation Research program, grew
significantly faster and were more likely to attract venture
financing [19]. Also, governmental funding helps
innovation and growth of Finish SMEs in industries that
are dependent on external finance [20]. In addition to the
support for innovation activities by reducing the financial
constraints, public funding also helps in increasing the
private innovation effort [21] and leveraging additional
resources for innovation. David et al. reviewed the
literature on effectiveness of public funding for R&D and
innovation and reported conflicting results [22]. Many of
the reviewed studies have found that public funding has
positive effects for R&D and innovation [23, 24], while
few of them have found insignificant or negative effects
[25]. Furthermore, public funding for innovation reduces
the probability of exit of a firm [26]. Hall acknowledged
that the effectiveness of public funding, such as
government incubators, seed funding, loan guarantees and
other similar polices, deserves further investigation,
especially in a cross–country study in order for the
institutional factors that may influence the outcomes to be
determined [27]. Therefore, it is of a great interest the role
of public funding for various innovation activities to be
assessed, which is summed up in the following
hypothesis.
Hypothesis 4: A higher use of public funding for
innovations by a firm has a positive effect on the
diversification of innovation activities.
The governments from many countries provide
different programs for encouraging the graduates to work
in industries, so that they could transfer technology and
knowledge gained at universities to firms [28]. These
programs are mainly intended to assist firms in boosting
the innovative activities and commercializing innovations.
The assumption that innovations could result from
transferring the knowledge and information from
universities to firms is reflected in creation of university
research centres and centres of excellence clustered near
many advanced universities [29]. A recent example where
universities are key source to radical innovations is
biotechnology [30]. In addition, modern technologies
facilitating e-learning create a possibility of distance
learning cooperation [31]. Highly–educated employees
enable firms to access higher level skills. These skills and
capabilities determine the innovation productivity because
they influence the ability of the firm to utilize
technological and scientific knowledge [32]. Higher
educational institutions and other providers of trainings
are often more familiar with the external environment and
912

might introduce the companies to certain aspects of it. A
study researching the innovation practices in Netherlands
finds out that innovation in service industries is related to
input from highly–educated human resources [13].
As a result, we expect a greater share of highly–
educated staff in a firm to drive greater variety of
innovation activities, which is claimed in the following
hypothesis.
Hypothesis 5: The greater percentage of the highly–
educated staff in a firm has a positive effect on the
diversification of innovation activities.
2.2 Development of the Conceptual Model
Based on the literature review and the selected factors
for innovativeness, we generated five hypotheses
representing the interrelationships among each of the
factors: innovation costs and expenses, public funding,
diversification of the collaboration for innovation
activities, highly–educated staff and diversification of
information sources on one side, and the diversification of
innovative activities in the companies, on another. These
hypotheses create the conceptual model that summarizes
our research objectives (Fig. 1).

Figure 1 The conceptual model of the relationships

3

METHODOLOGY

The methodology is composed of four phases. Firstly,
the valid and completed answers collected with CIS 2012
are selected. The analysis was restricted to units with
observable innovation activities. In the second phase the
variables from the CIS 2012 questionnaire that can be
tested as potential factors for the innovation activities are
selected. The selection is based on the data availability
and the significance of the given variable in relation to the
concept of diversification of innovation activities. In
phase three the selected variables are justified with
relevant literature and measuring model is proposed. And
finally, in the last phase the proposed model is tested and
the supported hypotheses are determined.
The CIS (Community Innovation Survey) was chosen
as the empirical basis for our analyses because of its rich
variable content and high response figures. The dataset
that was used, CIS 2012, covered the years 2010–2012,
and it was carried out during the year 2013. This is a firm
level survey, conducted every 4 years in all EU states and
some non-EU countries using a harmonized
questionnaire. The questionnaire consists of 12 sections
for collecting some general data and information relevant
Technical Gazette 25, 3(2018), 910-915
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for the innovations in the respondents firms. Conducting
the survey in Macedonia followed the procedure
explained in the third edition of Oslo Manual. Detailed
descriptive survey results for all countries and aggregate
statistics are provided by Eurostat. The Macedonian
sample is administered by the State Statistical Office of
the Republic of Macedonia. The sample collected by CIS
2012 consists of 1130 surveyed companies. A profile of
informants’ firms is given in Tab. 1. The surveyed firms
are distributed across all major sectors of economic
activity in Macedonia. As shown, around 82% of the
surveyed companies are small, 15% are medium and 3%
are large corporations. Given the original CIS 2012
database, we have restricted the analysis to units with
observable innovation activities. This selection produced
final dataset of 194 responses.
The questions of interest for this study were answered
only by the units with observable innovation activities;
therefore the two stage Heckman procedure was not
needed. The variables were transformed to five–point
Likert scale and the hypothesized relationships between
the variables were tested with multiple regression
analysis. When using this methodology, one has to check
the multicollinearity. Multicollinearity of the explanatory
variables exists when the variables are correlated between
themselves. Our model includes variables that belong to
different categories, so the mutual correlation between the
variables is minimized. Multicollinearity is tested using
variance inflation factors (VIFs) to avoid the risk of
suppressor effects in multiple regression analyses. VIF

scores in all variables range between 1 and 1.2, which is
well below the normally recommended cut–off score of
10. The summary of the statistics and correlation matrix
of the variables is reported in Tab. 2.
Table 1 Demographic characteristics of the CIS 2012 dataset (n = 1130)

Characteristics
Industry
Agriculture, forestry and fishing
Mining and quarrying
Manufacturing
Electricity, gas, steam and air
conditioning supply
Water supply; sewerage, waste
management and remediation
activities
Construction
Wholesale and retail trade; repair of
motor vehicles and motorcycles
Accommodation and food activities
Transportation and storage
Information and communication
Financial and insurance activities
Real estate activities
Professional, scientific and technical
activities
Administrative and support activities
Firm size
Small
Medium
Large

Table 2 Descriptive statistics and correlations

Variables
1. Innovation costs and expenses
2. Diversification of the collaboration for innovation
3. Diversification of the information sources
4. Public funding for innovations
5. Highly–educated staff
Mean
Standard deviation

4

RESULTS AND DISCUSSION

Tab. 3 presents the results of the regression analyses
including the regression model coefficients with t–
statistics and p–value. Below, the number of observations,
R2 (normal and adjusted) and F–statistics with p–value are
presented. The beta coefficients represent factors’ implicit
importance weightings. The model supports three
hypotheses. The innovation costs and expenses have
positive effect on the diversification of the innovation
activities in companies (β = 0.219, p < 0.001). However,
the access to public funding for innovations has no
significant effect on the diversification of the innovation
activities (β = 0.017, p > 0.1). Both, the diversification of
the collaboration for innovation and of the information
sources, have positive effect on the diversification of the
innovation activities (β = 0.247, p < 0.001 and β = 0.332,
p < 0.001 respectively), while the share of highly–
educated staff has no significant effect on the examined
output variable (β = –0.043, p > 0.1). In summary, these
results provide considerable support for the hypotheses 1,
2 and 3 and are statistically significant at 0.001 level.
Tehnički vjesnik 25, 3(2018), 910-915

1
1.00
–0.097
–0.166
–0.080
0.065
2.74
1.519

Number
Percentage
in sample
38
31
414

3.36
2.74
36.64

9

0.80

55

4.87

54

4.78

199

17.61

79
31
43
37
11

6.99
2.74
3.81
3.27
0.97

77

6.81

52

4.60

475
385
104

42.87
34.75
9.39

2

3

4

5

1.00
–0.283
–0.016
–0.051
1.96
1.380

1.00
0.00
–0.099
3.71
1.230

1.00
–0.021
2.16
0.529

1.00
2.80
1.150

In comparing our results with earlier research, we
have found that they are mostly consistent with and
further extend the relevant literature from the field. It was
confirmed that greater diversification of the innovation
activities is driven by allocation of sufficient resources for
R&D for innovations. This finding is supported,
especially by the literature for product innovation [13].
On the other side, the diversification of the collaboration
for innovation and of the information sources in
companies are findings that are in line with the literature
on open innovation and open collaboration principles [7,
12]. For instance, it is argued that the ability to exploit
external knowledge is a critical component of innovative
performance. Furthermore, firms that rely on
collaborative strategies such as technology alliances to
complement and supplement their internal innovation
efforts, increase their internal innovation efforts and
product innovation performance [33]. In addition, it is
suggested in the literature that open innovation activities
strengthen the positive effects of dynamic innovation
capabilities on breakthrough innovation [34]. Also, the
role of search for information in finding sources of variety
913
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for empowering organizations to create new combinations
of technologies and knowledge is highlighted by the
evolutionary economists [35]. Given these studies, our

analyses contribute to the literature with an interesting
and novel view of the nature of innovative activities in
Macedonian enterprises.

Table 3 Results of the regression analyses

The multiple regression model (N = 194)
Innovation costs and expenses
Innovation costs and expenses
Diversification of the collaboration for innovation
Diversification of the information sources
Public funding for innovations
Highly–educated staff
Model
R
R square
Regression
0.560
0.314
Dependent variable: Diversification of innovation activities

5

CONCLUSION AND IMPLICATIONS

The objective of this study was to investigate the
innovativeness of Macedonian enterprises by analyzing
the CIS database. The regression analysis confirmed that
the variables selected from the CIS database are very
important sources for increasing the variety of the
innovative activities, and with that, accelerating the
innovations in companies. In particular, the analyses that
were employed to test the model relationships revealed
that three of the proposed relationships are significantly
supported by the results. The evaluation of the five
hypotheses presented, provided insights for both
managers, as well as researchers.
The findings of this study have several implications
for the managers aiming to enhance company
innovativeness as a vehicle for ensuring competitiveness
and growth. The researched model of innovativeness of a
firm suggests that more efforts should be put in extending
the number of external collaborators and sources for
information and knowledge for innovations. Also, greater
variety in innovation activities could be achieved by
further investment and allocation of enough resources in
research and development. Therefore, the most important
takeaway advice when deciding on the innovation
activities for the managers is, not only to consider each of
the innovation orientations (open and closed) separately,
but also to take into account the combination of both, in
order to decide on the balanced allocation of resources for
internal and external innovation processes.
These findings contribute to the current research on
firm’s innovativeness in two important ways. First, these
results complement the model of closed innovation by
showing that innovativeness of a firm could be enhanced
by investing in the internal innovation process. Second,
the findings support the open innovation model by
demonstrating the positive effects of engaging external
collaborators and informative sources on firm
innovativeness. In particular, greater variety of
collaborative institutions increases the variety of
innovation processes undertaken by the companies.
Although it advances the field and the literature, this
study has several limitations which could be the subject of
further research. Firstly, the analyses were done on the
whole sample regardless of the firm size and industry. It
is of interest that new research be conducted for testing
the results for SMEs and for large corporations, as well as
for specific industries. Secondly, the outcomes should be
914

Standardized coefficients
t–value
0.219
3.516
0.247
3.865
0.332
5.123
0.017
0.283
–0.043
–0.698
Adjusted R square
F–statistics
0.296
17.212

Sig.
0.001
0.000
0.000
0.777
0.486
Sig.
0.000

tested periodically, as new CIS is conducted, due to the
continual socio–economic processes. Further research
should explore the relevance of other internal and external
factors for innovative activities of a firm. Also, future
work should consider adopting a longitudinal design of
the analyses to further test the causal relationship of the
results. Lastly, the focus of this study was the context of
Macedonian industrial sector. Therefore, further research
should test the applicability of the proposed model for
different countries where the CIS is conducted, by
applying the methodology used in this study on the
relevant CIS dataset.
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