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CREATIVITY, INNOVATIONS AND FIRM PERFORMANCE 

IN AN EMERGING TRANSITION ECONOMY 1

Despite the longstanding consensus that creativity is the seedbed of in-

novation, the limited literature in this area fails to explore the contribution of 

various aspects of creativity to different stages of the innovation process or 

the mechanisms used by the management to foster the creativity of employ-

ees. This paper adopts a more complex strategy in order to highlight the role 

of creativity in the entire innovation process from the decision to innovate to 

investment in innovation, the transformation of innovation input into output 

and the effect of innovation output on productivity. A multi – stage CDM – 

type model encompassing different elements of creativity and practices de-

signed to enhance creative potential is applied to the most recent Community 

Innovation Survey data. In modelling the management of creativity a distinc-

tion is made between decisions of Þ rms to hire creative employees and the 

methods used to foster creativity of personnel such as multidisciplinary work 
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teams, Þ nancial incentives and training for creativity. The results indicate 

that employees with creative skills and the adoption of creativity – enhancing 

methods by the management are important factors for innovation and better 

performance of enterprises. They also point to sectoral differences in the 

impact of creativity on innovation.

Keywords: creativity, innovation, productivity, Þ rm behaviour, CDM 

model

1. Introduction

Ever since the work of Schumpeter (1934) the factors moulding innovation 
have attracted interest of economists. While existing research acknowledges the 
pivotal role of creativity in the innovation process, the opinions on the channels 
through which creativity transforms into innovation differ substantially. One of 
more recent rounds of Community Innovation Survey (CIS), a bi-annual survey on 
innovation activities of Þ rms in EU member states and some candidate or associ-
ated countries paves the way for further research on the creativity-innovation link. 
The survey asks questions about the efforts of businesses to hire staff with creative 
skills and the methods used by the management to enhance creativity. 

The research on the relationship between creativity and innovations is par-
ticularly important in the context of new member states of the European Union. 
Innovation behaviour of Þ rms in these countries has been investigated from many 
angles but, to the best of our knowledge, the management of creativity through 
different stages of innovation process was not subject of much investigation, if any. 
For the purpose of this research a dataset is obtained for Croatia, the most recent 
European Union’s member state. Over past two decades Croatia has invested sig-
niÞ cant efforts in rebuilding of a market economy and a knowledge-based society. 
Recent admission of this country to European Union, one of the most competitive 
knowledge based societies in the world, makes enhancing of innovation – driven 
competitiveness an imperative for its policy makers.

Unlike many previous studies, the paper employs a multi-stage modelling 
approach to examine the role of the efforts to stimulate creativity in the entire 
process of innovation, from the decision to innovate to the impact of innovation 
output on productivity. Moreover, a distinction is made between two dimensions of 
managerial practices to facilitate creativity, the hiring of individuals with creative 
skills and methods employed within the Þ rm to facilitate creativity of the person-
nel. The paper is structured as follows. The next section discusses the relationship 
between innovations, creativity and Þ rm performance. The overview of creativity 



N. STOJČIĆ, I. HASHI, Z. ARALICA: Creativity, innovations and fi rm performance in an emerging transition economy
EKONOMSKI PREGLED, 69 (3) 203-228 (2018) 205

and innovations in Croatian manufacturing and service sectors is presented in sec-
tion three. The estimation model and methodology are presented in section four. 
The results of the investigation are discussed in section Þ ve. The paper ends with 
concluding remarks in section six.  

2. Firm performance, innovations and creativity 

Most economists would agree that creativity forms seedbed of innovation. 
Amabile et al. (2000) deÞ ne it as an intra-individual cognitive process conducive 
to production of novel and useful ideas. The ability to combine and reorganise 
existing knowledge in previously unthought-of ways starts with individual creative 
efforts but can ß ourish only in creative environment. From these starting points 
the research on the role of creativity in innovation process developed in several 
directions from the organizational behaviour conducive to creativity over creative 
potential of individual economic sectors to the individual traits and occupational 
dimension of creativity.   

The organizational behaviour literature notes that the creativity emerges 
through nexus of individual efforts and environmental factors. The research on 
individual traits of creativity has so far associated number of personality charac-
teristics with creative potential of individuals. These range from the human and in-
tellectual capital to the relational and social capital (Nahaplet and Ghoshal, 1998; 
Kale, Singh and Perlmutter, 2000). Different experiences, backgrounds and values 
pave the way for combination of different types of knowledge (Koestler, 1964). 
Moreover, Florida (2003) notes that the tolerant environments, open to new ideas 
and newcomers are particularly attractive to the creative class. Such environments 
are particularly motivating for emergence of innovations. 

Cohen and Levinthal (1990) were among Þ rst to recognise the role of or-
ganizational environment in transformation of creativity into innovations. Later 
extensions of their research have further conÞ rmed importance of collaborative 
networks (Björk & Magnusson, 2009) among individuals within organization as 
well as between organizations and their external environment for the development 
of innovations. Baucus et al. (2008) note that the environments encouraging un-
conventional behaviour, challenging of authority, conß ict, competition and risk 
propensity have highest potential for ß ourishing of creativity. Tolerance of ambi-
guity, measures to develop feeling of psychological safety, stronger self-conÞ dence 
and lack of rigidity lead to the fusion of ideas in creative groups. 

It appears that ß exible and decentralized organizational culture facilitates 
creative activities and birth of innovations. Such settings enable ß ow of informa-
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tion, teamwork and knowledge sharing all of which are conducive to innovations. 
In addition to that, the motivation for creative behaviour is strongest in dynamic 
and turbulent environments where rapid and effective responses are required from 
Þ rms. Such settings encourage experiments and reduce risk aversion thus enabling 
search for innovations (Yusuf, 2009; Baron and Tang, 2011). Finally, it has been 
argued by some scholars that intrinsic motivation such as organizational struc-
ture that assigns creative individuals on challenging and complex jobs is more 
conducive to creativity and generation of innovations than extrinsic rewards such 
as recognitions or monetary incentives (Hackman and Oldham, 1980; Deci and 
Ryan, 1985). 

Managerial skills in creation of environment conducive to the stimulation of 
talented employees are important for the development of creativity – relevant skills 
(Amabile, 1988; Swann and Birke, 2005; Cereda et al., 2005). Hiring personnel 
with creative skills as well as using creative methods developed in Þ rms may fa-
cilitate knowledge transfer from one actor to another and increase the local Þ rms’ 
capacity to innovate via national and international networking (Camagni, 1991). 
The success of this process depends also on leadership styles of business entities 
(Yoshida et al., 2014). Eisenbeis and Boerner (2013) suggest that transformational 
leadership has positive effect on the creativity of employees while the dependen-
cy of employees on their managers results in opposite.  In addition, the presence 
of various external sources of creativity enhances the potential for the creativity 
skills within the Þ rm to inß uence the innovation process. The contribution of edu-
cational, cultural and socio – economic factors to the fostering of creativity is in 
the very foundations of modern knowledge – driven economies (Villalba, 2010; 
Aldridge and Audretsch, 2010). 

Another strand of literature is concerned with the sectoral creative potential. 
There is evidence that creative industries are beneÞ cial for national and region-
al economic performance such as employment, growth or technological break-
through and innovativeness. (Andari et al., 2007). Apart from within sectoral ef-
fects, creative industries generate externalities to related sectors through labour 
mobility, open innovation practices and spillovers between upstream and down-
stream industries. Empirical evidence from several studies suggest that creative 
sectors generate more new products and services than other industries but also 
contribute to the innovation activities of enterprises in other industries (Chapain et 
al., 2010).  The social and cultural importance of creative industries has also been 
conÞ rmed in Croatia (Švob- oki , 2005; Jelin i  and Žuvela, 2013). 

Finally, the last strand of literature investigated the role of creative occu-
pations in innovation process. Evidence across the European Union signals that 
individuals employed in creative occupations positively contribute to the over-
all productive efÞ ciency (Marrocu and Paci, 2012). Moreover, they contribute to 
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the development of new products and processes (Lee and Drever, 2012; Lee and 
Rodriguez-Pose, 2013). 

Although innovation literature over recent years developed in several direc-
tions little reference has been made to the role of creativity in innovation process. 
One line of research pointed to the importance of comprehensive multi-stage ap-
proach to the analysis of innovation process (Loof and Heshmati, 2002, Hashi and 
Stojcic, 2013) while the open innovation literature revealed the importance of hori-
zontal and vertical spillovers (von Hippel, 1988; Cohen et al., 2002; Chesbrough 
,2006; Halpern and Murakozy, 2012). The rationale for and the validity of existing 
innovation subsidy schemes has been challenged by Þ ndings that the propensity to 
innovate and innovation expenditure increase with access to public Þ nance (Klomp 
and van Leeuwen, 2001) while the commercialisation of innovations decreases 
(Hashi and Stojcic, 2013). There is also ample evidence pointing to the differences 
in the innovation process between different economic sectors (Castellacci, 2008; 
Ettlie and Rosenthal, 2011). 

3. Creativity and innovations in Croatian manufacturing and service 

sectors

In 2016, Croatian government adopted Smart Specialization strategy (S3) 
as one of leading strategic documents for encouragement of knowledge-intensive 
growth and employment. Within framework of Croatian Smart Specialization 
strategy (S3) creativity has been recognized as a crucial source of innovation and 
creative industries. However, the contribution of creativity to the national eco-
nomic performance and its exploitation in enterprises has not been subject of much 
investigation. Raši -Bakari , Ba i  and Boži , 2015) note that gross value added 
of creative sectors in Croatia over 2009-2013 recession period rose by 3.5 per-
cent while the gross value added of all other sectors declined for about 4.7 per-
cent. From there it can be seen that facilitating of creativity and transformation 
of Croatian Þ rms and industries into creative-driven ones can act as an engine of 
future growth and development. 

The empirical analysis in this paper utilises Þ rm level data from the 2010 
round of the Community Innovation Survey (CIS), a conÞ dential survey on inno-
vation activities of Þ rms undertaken biannually by Eurostat and national statistical 
agencies. The important issue about this round of CIS is that it contains two sets of 
questions on creativity related to hiring of employees with creative skills and the 
practices used by Þ rms to foster creativity, thus enabling us to explore the role of 
creativity in the innovation process. For the purpose of this paper we were able to 
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access the dataset for Croatia, the latest EU member state. Croatia is an interesting 
country in terms of innovation history, with its citizens having contributed to the 
development of science, engineering, warfare, medicine and sports far in excess of 
their relative size. As the most recent EU member state Croatia faces the challenge 
of building innovation – driven competitiveness in order for its Þ rms to prosper in 
knowledge based market such as EU. 

Table 1:

INNOVATION ACTIVITIES OF FIRMS IN CROATIA

Manufacturing Services
Number of Þ rms 1105 1168
Number of Þ rms with positive innovation expenditure 368 (33%) 290 (25%)
Number of Þ rms with innovation output 
(successful innovators)

244 (22%) 271 (23%)

Proportion of sales coming from new products among 
innovators (%)

26 32

Source: Authors’ calculations

To begin with, it is interesting to consider the innovativeness of Þ rms in our 
sample. Table 1 shows the number and proportion of Þ rms in the sample that have 
spent their resources on innovation, or produced a new or signiÞ cantly improved 
product/process, as well as the proportion of their sales arising from new products 
or processes. About 33% of Þ rms in manufacturing, and 25% of those in services, 
have invested money in innovation and about 22/23% of them have been successful 
innovators. Such low Þ gures are at Þ rst surprising. However, the ofÞ cial Eurostat 
Þ gures for West European group of countries are even lower with about 14% of 
Þ rms being involved in innovation activities. 

Table 2 provides some data on the Þ rst dimension of ‘creativity’, showing the 
proportion of Þ rms employing people with creative skills. In terms of employing 
staff with creative skills, there is a clear difference between the innovator Þ rms 
and non-innovators in almost every skill and in both manufacturing and servic-
es (particularly the latter). The majority of innovative Þ rms employ individuals 
with skills in software development and graphic arts, layout and advertising skills 
(around 65% in both sectors) while the proportion of personnel with these skills in 
the entire sample is relatively low.
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Table 2: 

HIRING OF EMPLOYEES WITH CREATIVE SKILLS (% OF FIRMS)

Manufacturing sector Service sector
All Þ rms Innovators All Þ rms Innovators

Graphic arts, layout and advertising skills 35 61 36 67
Design of objects and services 34 65 29 69
Multimedia 22 48 27 60
Web design 30 55 35 68
Software development 37 69 43 80
Market research 33 65 33 63
Engineering 29 60 20 42
Mathematics, statistics and database 
management

26 51 28 62

Source: Authors’ calculations

Table 3: 

PRACTICES TO STIMULATE CREATIVITY OF EMPLOYEES (% OF FIRMS)

Manufacturing sector Service sector
All Þ rms Innovators All Þ rms Innovators

Brainstorming sessions 5 7 6 11
Multidisciplinary or cross-functional work teams 5 9 4 9
Job rotation of staff to different departments or 
other parts of the enterprise group

5 7 3 6

Financial incentives for employees to develop 
new ideas

6 10 5 7

Non-Þ nancial incentives for employees to 
develop new ideas (free time, public recognition, 
more interesting work, etc.).

6 8 6 9

Training employees on how to develop new 
ideas or creativity

5 10 5 8

Source: Authors’ calculations

The second dimension of creativity investigated in the survey is the manage-
ment practices designed to establish a creative environment to develop and foster 
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employees’ creativity (Table 3). It is evident that far fewer Þ rms have employed 
methods to promote creativity than it is case with hiring of creative employees 
though the proportion is larger in innovator Þ rms. To some extent, the absence of a 
more widespread use of these methods can be explained by the legacy of Croatia’s 
recent socialist past which encouraged conformism and discouraged new but risky 
practices. 

4. The model

Our modelling strategy differs from existing studies in that it enables the 
examination of the role of managerial efforts to stimulate creativity in different 
stages of the innovation process. A multi-stage model is employed portraying the 
innovation process in four stages (Crepon et al., 1998). In this model the deci-
sion to innovate and the decision on how much to invest in innovation are linked 
to their determinants in the Þ rst two stages of the innovation process. The third 
stage is a knowledge production function linking innovation input and output 
while the productivity of a Þ rm is related to the innovation output in the fourth 
stage. All four stages are also affected by elements representing creativity. This 
modelling approach addresses common problems in the innovation literature 
such as selectivity bias and endogeneity bias due to the fact that not all Þ rms in 
the sample engage in innovation and some innovations are not successful as well 
as the fact that there are many factors which are related to all four stages of in-
novation process. 

4.1. General speciÞ cation of the system model

If g*
i
 is an unobserved decision variable of whether or not a Þ rm invests in 

innovation and k*
i
 the unobserved level of the Þ rm’s investment in innovation, with  

g
i
 and k

i
 being their observable counterparts, the Þ rst two stages of the systemic 

approach can be deÞ ned as follows:

 (1)

g*
i
 > 0, otherwise 
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and 

 (2)

In these expressions x
i

0, x
i

1, 
0
 and 

1
 are vectors of independent variables and 

their corresponding parameters which reß ect the impact of certain determinants 
on the Þ rm’s decision to engage in investment in innovation and on the actual level 
of expenditure on innovation. The u

i

0 and u
i

1 are random error terms with zero 
mean, constant variances and assumed not to be correlated with the explanatory 
variables. 

The third stage of the estimation is represented by the following equation: 

               (3)

where t
i
 represents the observed level of innovation output, k

i
 represents estimates 

of innovation input from Equation 2, 
k
 its corresponding parameter, x

i

2 is the vec-
tor of other explanatory variables which includes among others the inverse Mill’s 
ratio estimates from Equation 1 and performance variable from the fourth stage 
to control for selection bias and feedback effect. 

2
 is the vector of corresponding 

parameters while u
i

2 is the random error term with mean zero and constant vari-
ance not correlated with explanatory variables. 

Finally, the last equation of the model relates the innovation output with the 
Þ rm’s performance. 

 (4)

with q
i indicating the Þ rm’s performance, t

i
 representing estimates of innovation 

output from Equation 3, x
i

3 and 
3
 being vectors of independent variables and their 

corresponding unknown parameters and u
i

3 being the error term which is assumed 
to be uncorrelated with explanatory variables. 

It is assumed that the disturbance terms from the Þ rst two stages of the in-
novation process are correlated with each other on the basis of the unobservable 
characteristics of Þ rms. The Þ rst two stages are estimated jointly by a generalised 
tobit model with the maximum likelihood estimation method. This estimation in-
cludes all Þ rms in the sample. The third and fourth stages are estimated jointly 
as a system with a three-stage least squares methodology, using only those Þ rms 
that have made a positive investment in innovation. The potential endogeneity of 
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innovation input and productivity in the third equation and innovation output in 
the fourth equation is being controlled for with proper instrumentation. Finally, 
the Mills ratio is calculated from Equation 1 and inserted in the innovation output 
equation (Equation 3) to control for the potential selection bias arising from the 
unobserved determinants of the decision to innovate.

4.2. DeÞ nition of variables and speciÞ cation of the model

The decision of Þ rms to innovate is the Þ rst stage of the innovation process. 
The dependent variable in this stage is constructed on the basis of whether the Þ rm 
has reported a positive amount of innovation expenditure in three years prior to 
survey. Such deÞ nition is wider than those conventionally used in innovation lit-
erature as it includes internal and external research and development activities, the 
purchase of equipment, software and knowledge outside of Þ rm, training for the 
development of innovations, acquisition of the software and equipment for R&D 
and acquisition of external knowledge (e.g. patents, licences, know-how etc.). In 
the second stage, the dependent variable is deÞ ned as the natural logarithm of the 
share of the amount spent on R&D activitiesA in 2010 (innovation expenditure). In 
the third stage, the dependent variable is the natural logarithm of the share of sales 
coming from new products. Finally, the fourth stage of the innovation process is 
the productivity equation in which the dependent variable is deÞ ned as the natural 
logarithm of labour productivity measured as the turnover per employee in 2010. 

Our interest lies primarily in the variables representing managerial efforts to 
stimulate creativity of their organizations. The impact of creativity on innovation 
process is modelled in two ways. A set of categorical variables is included for Þ rms 
that have employed individuals with creative skills in three years prior to the sur-
vey. In total, there are eight categories of skills falling within three groups included 
in the model through corresponding variables: graphics and design (graphic, arts, 
layout and advertising skills, design of objects and services), creative skills in IT 
sector (multimedia, web design, software development and market research) and 
technical creative skills (engineering, mathematics, statistics and database man-
agement). Methods employed to encourage and foster creativity are modelled with 
categorical variables on the basis of answers on question whether Þ rms promoted 
creativity of their employees through brain-storming sessions, multidisciplinary or 
cross-functional work teams, job rotation of staff to different departments or other 
parts of enterprise group, Þ nancial incentives for employees to develop new ideas, 
non-Þ nancial incentives, and training of employees on how to develop new ideas 
or creativity. Also, a categorical variable controls for Þ rms that have followed both 
aspects of creativity.
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Control variables in the Þ rst equation include a measure of Þ rm size, the natu-
ral logarithm of the number of employees, categorical variable for Þ rms which are 
part of an enterprise group, two categorical variables for most important markets 
of Þ rms (national, the EU and other international markets, with the Þ rst treated as 
the base group), four categorical variables representing factors hampering innova-
tion activities (costs, knowledge, market and no need for innovations) and con-
trols for introduction of marketing and organisational innovations. The innovation 
expenditure equation, includes in addition two variables for Þ rms that received 
subsidies for innovation activities from the EU and from national sources while it 
is assumed that Þ nancial constraints and knowledge barriers such as the lack of 
qualiÞ ed staff or information about technology or market are the main barriers to 
innovation activities in this stage. 

The explanatory variables in the third stage of the innovation process include 
Þ rm size, predicted values of innovation input and the inverse Mill’s ratio from 
the second stage, the natural logarithm of labour productivity, two categorical 
variables controlling for Þ rms that have introduced innovation which was Þ rst in 
Europe and/or Þ rst in the world and for Þ rms that have followed open innovation 
practice in the development of innovations through cooperation with other Þ rms or 
institutions such as faculties, research institutes, professional associations, etc. in 
the three years prior to the survey. The list of control variables includes categori-
cal variable for Þ rms that had previous innovation experience through on-going 
or abandoned innovations, two variables indicating the most important markets 
of the Þ rm, and controls for receipt of subsidies. We also control for highly im-
portant sources of information on innovations such as internal sources, market 
sources (suppliers, clients, rivals or consultants and private research institutes), in-
stitutional sources (high education institutions and public research institutes) and 
other sources such as journals, fairs, conferences and professional associations. 
Two variables are included to control for Þ rms that introduced organisational and 
marketing innovations in three years prior to survey. 

The Þ nal stage of the innovation process is deÞ ned as the productivity equa-
tion. Here, the independent variables include: Þ rm size, innovation output from the 
third stage, control for intra-group knowledge transfer, two controls for the most 
important markets of Þ rms, ten categorical variables controlling for highly im-
portant objectives of innovation activities (including increased range of goods and 
services, replacement of outdated products and processes, entry to new markets or 
increase of market share, improvement in the quality of goods and services, im-
provement in the ß exibility for production, increased production capacity, reduc-
tion in unit labour, material and energy costs, reduced environmental impact and 
improved health and safety of employees). 

Five categorical variables represent highly important objectives of organisa-
tional innovations deÞ ned as reduction in time required for response to customer or 
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supplier needs, improved ability to develop new products or processes, improved 
quality of goods and services, reduced unit costs of production and improved com-
munication or information sharing. Finally, three variables are included to control 
for highly important effects of marketing innovations (which include increasing 
or maintaining of market share, introduction of products to new customer groups 
and introduction of products to new geographical markets). Finally, each model 
includes controls for technological intensity of the industry to which the Þ rm be-
longs (OECD, 2005). Firms in manufacturing are divided into four groups deÞ ned 
as low (base group), medium low, medium high and high technology intensive 
industries. Firms in services are divided into two groups deÞ ned as low knowledge 
intensive services (base group) and knowledge intensive services. These variables 
are intended to control for industry speciÞ c effects such as minimum efÞ cient 
scale or barriers to entry. 

5. Results of investigation

The results of investigation are presented in this section according to stages 
of innovation process deÞ ned in section 4. The model for each stage is estimated 
separately for the manufacturing and service sectors. As our main interest lies in 
variables modelling creativity, the summary of Þ ndings on these variables is also 
added in the Appendix. 

5.1. The decision to innovate

Creative skills such as design and software development have a positive ef-
fect on decision to innovate in both manufacturing and service sectors while other 
skills are more important in one or other sector (Table 4). ICT based skills such as 
graphic arts, layout and advertising, and multimedia inß uence the decision to inno-
vate within the service sector whereas market research and engineering skills have 
a positive effect in manufacturing Þ rms. Methods employed by Þ rms to stimulate 
creativity affect decision to innovate only in the manufacturing sector. The impact 
of training in the development of new ideas and creativity is positive while that of 
brainstorming is negative. The latter Þ nding may suggest that employees of Þ rms 
in the sample are not open to sharing ideas and knowledge with other persons 
from their environment, perhaps due to the fear of criticism. It can also signal 
ineffectiveness of management in governing of brainstorming activities within or-
ganization. 
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Table 4: 

THE DECISION TO INNOVATE

Manufacturing 
sector

Service 
sector

Firm size 0.12** 0.14***
Part of a group -0.12 -0.04
Market orientation

Main market – EU 0.07 0.12
Main market – other countries 0.19 -0.12
Factors hampering innovation

Cost factors 0.08 0.23**
Knowledge factors 0.24* -0.27*
Market factors 0.02 0.01
Lack of need for innovation (due to lack of demand for innovations 
and already established innovations)

-0.67*** -0.62***

Organisational and marketing innovations

Marketing innovations 0.81*** 0.78***
Organisational innovations 0.90*** 1.10***
Creative skills of employees

Graphic, arts, layout and advertising skills 0.01 -0.49***
Design of objects and services 0.40*** 0.46***
Multimedia -0.14 0.29**
Web design -0.07 -0.35**
Software development 0.29** 0.77***
Market research 0.26** 0.11
Engineering 0.74*** 0.15
Mathematics, statistics and database management -0.14 0.02
Methods to stimulate creativity

Brainstorming sessions -0.64** 0.21
Multidisciplinary or cross-functional work teams 0.14 0.28
Job rotation of staff to different departments or other parts of group 0.18 -0.06
Financial incentives for employees to develop new ideas 0.12 -0.23
Non-Þ nancial incentives for employees to develop new ideas -0.41 0.33
Training of employees on how to develop new ideas or creativity 0.58** 0.31
Firms that hired employees with creative skills and introduced 
methods for fostering creativity

-0.05 -0.14



N. STOJČIĆ, I. HASHI, Z. ARALICA: Creativity, innovations and fi rm performance in an emerging transition economy
EKONOMSKI PREGLED, 69 (3) 203-228 (2018)216

Manufacturing 
sector

Service 
sector

Technological intensity of industry

Medium-low technology intensive manufacturing 0.06 -
Medium-high technology intensive manufacturing 0.10 -
High technology intensive manufacturing 0.28 -
Knowledge intensive services - 0.50***
Number of observations 1105 1168

(***), (**) and (*) indicate statistical signiÞ cance at 1%, 5% and 10% levels, respectively.

Larger Þ rms are more likely to innovate which is consistent with the concept 
of Schumpeter mark II and with earlier literature on innovation behaviour of Þ rms 
in CEECs (Halpern and Murakozy, 2012; Hashi and Stojcic, 2013). In terms of fac-
tors hampering innovation, knowledge factors have positive impact in the manu-
facturing sector and negative in the service sector. The former Þ nding signals that 
knowledge constraints force Þ rms to search for new ideas with higher chances 
of success. A similar explanation holds in the case of positive coefÞ cient on cost 
factors in service sector. In both sectors the lack of demand for innovations or the 
continued market dominance of previous innovations has a negative impact on the 
decision of Þ rms to innovate while Þ rms that have invested in organisational and 
marketing innovations are more likely to engage in product innovations. Finally, 
propensity to innovate increases with knowledge intensity in service sector. 

5.2. Innovation investment

The results for the decision of Þ rms on the amount of innovation investment 
are presented in Table 5. Hiring of employees with creative skills seems to be im-
portant for innovation expenditure of manufacturing Þ rms only. Employees with 
certain skills such as graphic, arts, layout and advertising, and web design have a 
negative impact on innovation expenditure, while other skills such as mathematics, 
statistics and database management have a positive impact. The negative sign for 
some skills can signal that hiring of personnel with such skills is not essential for 
type of innovations developed by these Þ rms and thus costly reducing the available 
funds for investment in innovations. Another likely explanation is the inability of 
management to optimally exploit creative potential of individuals with these skills. 
Finally, the obtained Þ nding can be associated with potential mismatch between 
formal education of employees and required skills of their workplace. Among 

Table 4 - Continued 
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methods used to stimulate creativity, only the training of employees in the service 
sector has a positive effect.

Table 5: 

THE INNOVATION INVESTMENT DECISION

Manufacturing 
sector

Service 
sector

Firm size -0.34*** -0.29***
Part of a group 0.13 -0.17
Market orientation

Main market – EU -0.15 0.24
Main market – other countries 0.75** -0.09
Access to subsidies

EU subsidies 0.11 1.51***
National subsidies 0.90*** 1.003***
Factors hampering innovation

Cost factors -0.09 -0.08
Knowledge factors 0.07 0.27
Organisational and marketing innovations

Marketing innovations 0.12 -0.21
Organisational innovations 0.19 -0.63
Creative skills of employees

Graphic, arts, layout and advertising skills -0.48** -0.34
Design of objects and services -0.19 0.03
Multimedia 0.25 -0.24
Web design -0.40** 0.30
Software development 0.25 -0.61
Market research 0.22 -0.33
Engineering -0.32 0.20
Mathematics, statistics and database management 0.40** 0.36
Methods to stimulate creativity

Brainstorming sessions 0.66 0.10
Multidisciplinary or cross-functional work teams -0.32 -0.21
Job rotation of staff to different departments or other parts of group -0.50 -0.30
Financial incentives for employees to develop new ideas -0.21 -0.59
Non-Þ nancial incentives for employees to develop new ideas -0.25 0.87*
Training of employees on how to develop new ideas or creativity 0.19 -0.36
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Manufacturing 
sector

Service 
sector

Firms that hired employees with creative skills and introduced 
methods for fostering creativity

-0.27 -0.56

Technological intensity of industry

Medium-low technology intensive manufacturing 0.17 -
Medium-high technology intensive manufacturing 0.17 -
High technology intensive manufacturing 0.26 -
Knowledge intensive services - 0.47*
Number of observations 368 290

(***), (**) and (*) indicate statistical signiÞ cance at 1%, 5% and 10% levels, respectively.

Similar to Loof et al. (2006) our results suggest that larger Þ rms spend 
smaller amounts of money on innovation. The innovation expenditure increases 
for manufacturing Þ rms oriented towards markets outside the EU, recipients of 
national subsidies in both sectors and beneÞ ciaries of EU subsidies in service sec-
tor. Finally, the innovation expenditure of Þ rms in service industries increases as 
they become more knowledge intensive. 

5.3. Innovation output (innovation production function)

Almost all variables representing different aspects of creativity are signiÞ -
cant in both sectors in innovation output equation (Table 6). It seems that creativity 
leads to the generation of new ideas that enhance the Þ rm’s ability to transform 
innovation input to innovation output. Also, creative skills and methods of fos-
tering creativity act as part of innovation throughput, a set of factors that enable 
successful transformation of innovation inputs into outputs. Findings on some cre-
ative skills suggest, unexpectedly, negative impact on innovation output. Several 
explanations may be offered for such Þ nding. Hiring of personnel with certain cre-
ative skills reduces the amount available for other resources required for success-
ful commercialisation of innovations. These Þ ndings may also signal the failure 
of management to employ existing resources efÞ ciently or the mismatch between 
formal qualiÞ cations and the actual skills of the hired employees.

Table 5 - Continued 
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Table 6: 

INNOVATION OUTPUT EQUATION

Manufacturing 
sector

Service 
sector

Firm size 2.04* 1.67**
Part of a group -1.22* 1.88**
Innovation input 6.76* 6.47**
Mills ratio 0.67* 4.49**
Productivity 0.32 -0.49***
Introduction of innovation new to the world 0.41* 0.19
Open innovation 0.04 -0.14
Previous innovation experience 0.01 0.03
Market orientation

Main market – EU 1.30** -1.98**
Main market – other countries -5.08* 1.17**
Access to subsidies

EU subsidies -6.07* -9.19**
National subsidies -1.01** -6.04**
Sources of information on innovation

Market 0.20 0.18
Internal sources 0.02 -0.11
Institutional sources 0.11 -0.13
Other sources 0.004 -0.09
Organisational and marketing innovations

Marketing innovations -0.68 0.48*
Organisational innovations -1.06 3.62**
Creative skills of employees

Graphic, arts, layout and advertising skills 2.96* 2.80**
Design of objects and services 1.59** -0.65**
Multimedia -1.74* 1.49**
Web design 2.71* -2.03**
Software development -1.37 3.36**
Market research -1.39* 1.99**
Engineering 2.36** -1.70**
Mathematics, statistics and database management -2.76* -1.76**
Methods to stimulate creativity

Brainstorming sessions -4.76* 0.47*
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Manufacturing 
sector

Service 
sector

Multidisciplinary or cross-functional work teams 2.44** 1.19*
Job rotation of staff to different departments or other parts of 
group

3.20* 0.40

Financial incentives for employees to develop new ideas 1.28* 3.02*
Non-Þ nancial incentives for employees to develop new ideas 2.01** -4.85**
Training of employees on how to develop new ideas or creativity -0.78 2.80**
Firms that hired employees with creative skills and introduced 
methods for fostering creativity

1.73* 2.94**

Technological intensity of industry

Medium-low technology intensive manufacturing -1.24* -
Medium-high technology intensive manufacturing -1.08* -
High technology intensive manufacturing -1.68* -
Knowledge intensive services - -3.46**
Number of observations 244 271

(***), (**) and (*) indicate statistical signiÞ cance at 1%, 5% and 10% levels, respectively.

Findings on methods used to stimulate creativity are somewhat ambiguous. 
The negative impact of some methods may signal the failure of management to 
optimally utilise these methods. They may also reß ect the weakness of employees 
to respond to such methods which can have its roots in their education, cultural 
values, beliefs, etc. In both sectors, the variable representing Þ rms that hired em-
ployees with creative skills and introduced methods for fostering creativity is posi-
tive and signiÞ cant, suggesting that compared to Þ rms using only one channel for 
developing creativity, those Þ rms that employ both channels are more successful 
in the commercialisation of their innovations.

Together with Þ ndings from previous two stages the positive effect of Þ rm 
size signals that larger Þ rms are more likely to innovate, spend less on innova-
tion but are more successful in commercialisation of their innovations. The intra 
– group knowledge transfer has positive impact on innovation output in service 
sector but negative in manufacturing sector. This may be an indication that those 
Þ rms which are part of a larger group are producers of standardised products, a 
Þ nding that is consistent with existing literature on the behaviour of Þ rms in tran-
sition economies (Stojcic et al. 2013). However, it may also indicate that recipient 
Þ rms lack absorptive capacity to beneÞ t from knowledge transfer.

In both sectors the inverse Mill’s ratio is statistically signiÞ cant which con-
Þ rms our expectation of the existence of selection bias. The innovation input, i.e., 
expenditure on innovation has a positive impact on innovation output in both sec-

Table 6 - Continued 
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tors. The higher productivity of Þ rms has a negative and signiÞ cant effect in the 
service sector and no effect in the manufacturing sector, reß ecting the risk averse 
nature of Þ rms in CEECs and their propensity towards the quiet-life hypothesis. A 
positive sign is found on variable representing the introduction of radical innova-
tions (the so-called ‘new to the world’) in manufacturing sector suggesting that the 
intensity of competition in this sector forces Þ rms to introduce radical innovation 
in order to differentiate themselves from their rivals. 

Unlike previous two stages, the market orientation of Þ rms is signiÞ cant in 
both manufacturing and service sectors albeit with different sign. While in manu-
facturing sector orientation towards the EU market increases innovation output 
and orientation on other foreign markets has negative impact, the opposite holds 
for the service sector. This may signal differences in market demand and the na-
ture of competition. Firms competing on the EU market may Þ nd it more difÞ cult 
to seize market share of their rivals and have to continuously come up with new 
products than those competing on markets of other countries (especially less de-
veloped ones).  The reported Þ nding may also be an indicator of differences in the 
internationalisation strategies of Þ rms in different markets. The negative impact of 
subsidies at both the EU and national levels on the innovation output is consistent 
with previous Þ ndings on the innovation behaviour of Þ rms in European countries 
and questions the efÞ ciency of existing subsidy schemes (Hashi and Stojcic, 2013; 
Radicic and Pugh, 2013). Finally, a positive sign is observed in both sectors on 
variables controlling for Þ rms that introduced organisational and marketing in-
novations. 

5.4. Innovation and Productivity

The Þ nal stage of the innovation process is the productivity equation, high-
lighting the ultimate impact of innovation activities on Þ rm performance and com-
petitiveness (Table 7). In terms of creative skills we observe positive signs only on 
graphic, arts, layout and advertising skills in manufacturing sector and on market 
research skills in services. Engineering skills have a negative impact on productiv-
ity in services. Among methods to stimulate creativity, only the training of em-
ployees to develop new ideas has a positive impact on the productivity of Þ rms.
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Table 7: 

PRODUCTIVITY EQUATION

Manufacturing 
sector

Service 
Sector

Firm size 0.21** 0.06
Part of a group 0.55*** 0.49***
Innovation output 1.16*** -0.50**
Market orientation

Main market – EU -0.56** -0.15
Main market – other countries -0.05 -0.03
Highly important effects of innovation

Increased range of goods and services -0.05 -0.21
Replacement of outdated products and processes -0.04 -0.14
Entry into new markets or increased market share 0.01 0.33**
Improvement in the quality of goods and services 0.19 0.56***
Improvement in the ß exibility for production of goods and 
services

-0.26 -0.55***

Increased capacity for production of goods and services -0.10 0.07
Reduction in unit labour costs 0.002 0.11
Reduction in unit material and energy costs 0.04 -0.31**
Reduced environmental impact 0.15 0.05
Improved health and safety of employees -0.03 0.27**
Highly important objectives of organisational innovations

Reduction in time required for response to customer or 
supplier needs

0.35 0.02

Improved ability to develop new products or processes -0.34 -0.05
Improved quality of goods and services -0.03 0.13
Reduced unit costs of production -0.28 0.003
Improved communication or information sharing. 0.12 0.36**
Highly important objectives of marketing innovations

Increase or maintaining of market share -0.04 0.10
Introduction of products to new customer groups 0.20 -0.07
Introduction of products to new geographical markets 0.02 -0.17
Creative skills of employees

Graphic, arts, layout and advertising skills 0.78*** -0.03
Design of objects and services -0.35* -0.12
Multimedia -0.17 -0.21
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Web design 0.04 0.20
Software development -0.09 -0.02
Market research -0.12 0.27**
Engineering -0.14 -0.22*
Mathematics, statistics and database management -0.01 0.07
Methods to stimulate creativity

Brainstorming sessions 0.001 0.05
Multidisciplinary or cross-functional work teams -0.43 0.03
Job rotation of staff to different departments or other parts 
of group

-0.06 -0.33

Financial incentives for employees to develop new ideas 0.32 -0.03
Non-Þ nancial incentives for employees to develop new 
ideas

-0.51 -0.05

Training of employees on how to develop new ideas or 
creativity

-0.47 0.53**

Firms that hired employees with creative skills and 
introduced methods for fostering creativity

0.29 -0.08

Technological intensity of industry

Medium-low technology intensive manufacturing 0.27 -
Medium-high technology intensive manufacturing 0.11 -
High technology intensive manufacturing -0.01 -
Knowledge intensive services - 0.07
Number of observations 244 271

(***), (**) and (*) indicate statistical signiÞ cance at 1%, 5% and 10% levels, respectively.

It seems that the productivity of Þ rms in manufacturing increases with Þ rm 
size, and is higher in both sectors if they belong to a group. While the impact of 
innovation output on productivity of Þ rms in manufacturing sector is positive the 
coefÞ cient for service sector has negative sign suggesting that Þ rms in this sector 
are more efÞ cient in the production of existing services. Among variables reß ect-
ing market orientation, only the coefÞ cient of EU-orientation is signiÞ cant with a 
negative sign in the manufacturing sector. In the service sector, the entry into new 
markets and increased market share, improvements in the quality of goods and 
services and improved health and safety of employees have a positive impact on 
the productivity of Þ rms.

Table 7 - Continued 
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6. Conclusion

The mechanisms of the innovation process and ways to motivate Þ rms to 
speed up this process have occupied academics and policy makers for some time. 
While factors inß uencing the innovation process have been studied intensively 
there has been no attempt to address the role of creativity within a multi-stage 
framework of innovation behaviour of Þ rms. As there is a widespread consensus 
that creativity presents the seedbed of innovation, the empirical investigation of 
the relationship between different aspects of creativity and innovation activities of 
Þ rms is an important step forward towards the identiÞ cation of measures which 
can speed up the innovation process, and thus improve the competitiveness of 
Þ rms. 

The empirical investigation of this paper makes several contributions to the 
literature. Firstly, the paper presents the Þ rst attempt to explore the role of creativi-
ty at different stages of the innovation process. Second, the modelling of creativity 
was undertaken in a way which allows for the investigation of its direct inß uence 
on productivity as well as its indirect impact through innovation activities of Þ rms. 
Third, unlike most of the existing studies, the modelling approach has identiÞ ed 
and explored the impact of two aspects of creativity on innovations – the decision 
of managers to hire employees with certain creative skills and to introduce a vari-
ety of methods to stimulate the generation of new ideas and creativity. 

It is evident that creative activities have their strongest impact on transforma-
tion of innovation expenditure into innovation output, and the decision of Þ rms to 
innovate. Such Þ nding is consistent with earlier predictions: creative ideas form 
the basis of the decision to innovate while creative efforts may open new ways for 
market success of innovations in the innovation throughput stage, the transforma-
tion of innovation inputs into innovation output. It seems, however, that the impact 
of creativity on productivity mostly takes place indirectly through innovations 
as most of variables representing creativity are not signiÞ cant in the productivity 
equation. 

There are substantial variations across stages of innovation process and sec-
tors in channels through which creativity affects the innovation process. It ap-
pears that hiring personnel with creative skills is the dominant channel in the early 
stages of the innovation process. However, when it comes to transformation of 
innovation inputs into innovation output, the positive impact of both creative skills 
and methods of stimulating creativity prevails. Our Þ ndings also show that some 
aspects of creativity may have a negative impact on innovation activities of Þ rms. 
While this may signal failures in managerial decision-making about hiring of per-
sonnel, it may also be an indication of the discrepancy between formal qualiÞ ca-
tions and actual skills of employees. The negative impact of methods for fostering 
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of creativity may reß ect the inability of managers to properly apply these methods 
to their employees or the unresponsiveness of employees to these methods due to 
their personal background. 

The paper suffers from a number of limitations, the most important being 
the fact that the analysis is undertaken on the sample of Þ rms from one country. 
Moreover, the dataset does not allow for the inclusion of another important chan-
nel for the inß uence of creativity on innovations - the design dimension- or the 
impact of the Þ rm and society’s creative environment. Another weakness of the 
analysis arises from the cross section nature of the data which makes it impossible 
to consider the dynamic process of innovation and to distinguish between short 
and long run impacts of creativity on innovation activities and performance of 
Þ rms. Future researches would have to address these challenges.
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Table A1: 

SUMMARY OF FINDINGS ON CREATIVITY VARIABLES

Sector Manufacturing Services

Innovation stage 1 2 3 4 1 2 3 4
Creative skills

Graphics, arts and advertising NS - + + - NS + NS
Design of objects and services + NS + - + NS - NS
Multimedia NS NS - NS + NS + NS
Web design NS - + NS - NS - NS
Software development + NS NS NS + NS + NS
Market research + NS - NS NS NS + +
Engineering + NS + NS NS NS - -
Mathematics, statistics and database management NS + - NS NS NS - NS
Methods to stimulate creativity

Brainstorming sessions - NS - NS NS NS + NS
Multidisciplinary/cross-functional teams NS NS + NS NS NS + NS
Job rotations NS NS + NS NS NS NS NS
Financial incentives to employees NS NS + NS NS NS + NS
Non-Þ nancial incentives to employees NS NS + NS NS + - NS
Training of employees on creativity + NS NS NS NS NS + +

KREATIVNOST, INOVACIJE I REZULTATI POSLOVANJA PODUZE A: DOKAZI IZ 
IZRANJAJU EG TRANZICIJSKOG GOSPODARSTVA

Sažetak

Unato  široko rasprostranjenom konsenzusu da kreativnost tvori sjeme inovacijskog procesa, 
dostupna literatura u ovom podru ju tek je djelomi no istražila doprinos pojedinih dimenzija krea-
tivnosti razli itim stadijima inovacijskog procesa te mehanizme korištene od strane menadžmenta 
za poticanje kreativnosti zaposlenika. U radu se koristi kompleksna metodologija kako bi se rasvi-
jetlila uloga kreativnosti u razli itim stadijima inovacijskog procesa od odluke o inoviranju i visini 
ulaganja u inovacije preko transformacije inovacijskih inputa u outpute do utjecaja inovacijskog 
outputa na proizvodnost. Višestupanjski CDM model koji obuhva a razli ite dimenzije kreativnosti 
te prakse poticanja osloba anja kreativnog potencijala zaposlenika primijenjen je na podatke iz 
baze Community Innovation Survey. U modeliranju upravljanja kreativnosti razlika je napravljena 
izme u odluke poduze a o zapošljavanju kreativnih pojedinaca i metoda korištenih za poticanje 
kreativnosti poput interdisciplinarnih radnih skupina, Þ nancijskih inicijative i treninga u svrhu 
poticanja kreativnosti. Rezultati upu uju na važnost kreativnih vještina zaposlenika i pojedinih 
tehnika poticanja kreativnosti u inovacijskom procesu i poticanju uspješnosti poduze a. Tako er 
ukazuju na sektorske razlike u utjecaju kreativnosti na inovacije. 

Klju ne rije i: kreativnost, inovacije, proizvodnost, ponašanje poduze a, CDM model


