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Abstract

Purpose - In this paper we focus on SMEs in Croatia op-
erating in the manufacturing and services sectors, and
seek to compare them in terms of their involvement in
innovation activities, and the factors determining their
decision to innovate, in general and in four types of in-
novations in particular: product/service, process, orga-
nizational and marketing innovations.

Design/Methodology/Approach - The analysis relies
on the Croatian Community Innovation Survey 2010
(CIS 2010) data. To find out whether innovations have
a different pattern of drivers in manufacturing and in
services, we estimate the probit and multivariate probit
models separately on these two groups of firms.

Findings and implications — The findings reveal that,
despite some differences, service and manufacturing
SMEs are not that different from one another when it
comes to innovation activities. Service SMEs are some-
what less likely to introduce technological innovations,
but manufacturing and service SMEs do not differ sig-
nificantly when it comes to non-technological innova-
tions. One noteworthy difference between manufactur-
ing and service SMEs is that the latter rely on acquired
knowledge much more than do the former.

Limitations — One limitation of the study is that most
variables in the CIS dataset, including those on inno-

Sazetak

Svrha - Ovaj rad je usredotocen na usporedbu malih i
srednjih poduzeca u Hrvatskoj preradivackoj industriji
i usluznom sektoru u vezi s uklju¢enos¢u u inovacij-
ske aktivnosti te ¢imbenicima koji odreduju odluku da
inoviraju opcenito i razviju odredeni tip inovacije (novi
proizvod/uslugu, proces, organizacijsku i marketinsku
inovaciju).

Metodoloski pristup - U analizi se koriste podaci Com-
munity Innovation Survey 2010. (CIS 2010) za Hrvatsku.
Kako bi se istrazile razlike u ¢imbenicima koji utje¢u na
inovacije u usluznom sektoru i preradivackoj industriji,
probit i multivarijatni probit modeli zasebno su procije-
njeni na dvjema skupinama poduzeca.

Rezultati i implikacije - Rezultati otkrivaju kako, una-
to¢ nekim razlikama, mala i srednja poduzeca u ovim
dvama sektorima nisu potpuno razlicita kada je rije¢ o
inovacijskim aktivnostima. Usluzna poduzeéa donekle
su manje sklona uvodenju tehnoloskih inovacija, ali ne
postoje velike razlike u razvoju ne-tehnoloskih inovacija.
Razlika vrijedna spomena jest ta da se usluzna poduzeca
vise oslanjaju na steceno znanje nego ona u preradivac-
koj industriji.

Ogranicenja - Jedno ograni¢enje naseg istrazivanja po-
vezano je s ¢injenicom da je vedina varijabli, uklju¢ujuci
i one o inovacijama, u CIS bazi binarna $to je odredilo
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vations, are of a binary nature, a fact that dictated the
choice of the econometric model. In addition, the data
pertain to the time period of an economic downturn in
Croatia, which possibly affected the results obtained.

Originality — This research contributes to understand-
ing the drivers of innovation activities in SMEs and dif-
ferences in this regard between manufacturing and ser-
vices in Croatia.

Keywords - Croatia, innovation, services, manufactur-
ing, SME, multivariate probit

izbor ekonometrijskog modela. Isto se tako podatci od-
nose na razdoblje gospodarskog pada u Hrvatskoj sto se
potencijalno odrazilo i na dobivene rezultate.

Doprinos - Ovo istrazivanje doprinosi razumijevanju
pokretaca inovacijskih aktivnosti u malim i srednjim
poduzecima te razlika izmedu preradivacke industrije i
usluznog sektora u tom pogledu u Hrvatskoj.

Kljucne rijeci - Hrvatska, inovacije, usluzni sektor, pre-
radivacka industrija, mala i srednja poduzeca, multiva-
rijatni probit
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1. INTRODUCTION

Services play an important role in economies
worldwide nowadays. Duchéne, Lykogianni and
Verbeek (2009) point out that the share of ser-
vices in total value added in both the EU and the
US is approximately three quarters and growing.
Even countries with previously a dominant focus
on manufacturing are shifting toward services.
Hanzl-Weiss and Stehrer (2010) found a structural
change in five economies from manufacturing
towards services (the Czech Republic, Hungary,
Poland, the Slovak Republic and Slovenia).

In Croatia, the services sector, although some-
what smaller, is also very important. According
to the World Bank development indicators, in
2013, the services sector of Croatia accounted
for 69 percent of GDP, while manufacturing
accounted for 14 percent. The average annual
growth rate of the manufacturing sector from
2000 to 2013 was only 0.5 percent; meanwhile,
the services sector average annual growth rate
was 24 percent, which is above the average
GDP growth rate (1.7 percent). The same source
reports that merchandise exports came in at
USD 12,659 million in the year 2013, while com-
mercial services exports stood at USD 12,794
million. Trade in services represented 279 per-
cent of GDP in 2013.

Another important characteristic of economies
nowadays is the prevalence of SMEs (small and
medium-sized enterprises) in business struc-
ture. As much as 99.7 percent of the firms in the
non-financial business economy in Croatia in
2013 were SMEs (Croatian Bureau of Statistics).
Since SMEs dominate the country’s business
structure, improvements in innovation perfor-
mance in Croatia depend largely on innovation
activities in SMEs. The situation is the same in
the EU, where 99.8 percent of the firms which
were active in the non-financial business econ-
omy in 2012 belonged to the category of SMEs
(Eurostat). How SMEs innovate is relevant for the
Croatian context but also beyond, as SMEs are
recognized for their importance worldwide irre-
spective of the stage of development.
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SMEs have been considered as promoters of
innovation ever since Schumpeter proposed
his creative destruction model. His work initiat-
ed a great body of research and discussion on
SMEs vs. large firms concluding that firm size af-
fects innovativeness (for a review see Becheikh,
Landry & Amara, 2006). It is not our intention to
disentangle the size-innovativeness relation-
ship. Our aim is to shed more light on what
drives innovation activities in SMEs and wheth-
er there is a difference in this regard between
manufacturing and services.

The nature of innovation in services compared
to manufacturing has attracted the interest of
many scholars (Cainelli, 2004; Cainelli, Evangelis-
ta & Savona, 2006; Djellal & Gallouj, 1999; Gallou;j
& Weinstein, 1997; Hollenstein 2003). Generally,
they find that innovation activities in services
differ from manufacturing to some extent al-
though not completely. According to Loof
(2005), differences in productivity of the two
sectors are not due to innovation activities as
these two sectors differ only slightly in that re-
gard. Camacho and Rodriguez (2005) argue that
services indeed innovate but also help other
industries to exploit innovation opportunities.
Due to the growing importance of the services
sector and its considerable involvement in in-
novation activities, it is important to understand
the characteristics of innovation activities in this
sector. In this paper we compare innovation ac-
tivities of manufacturing and service firms and
seek to identify the determinants of innovation
in services and manufacturing SMEs using the
Croatian 2010 Community Innovation Survey
(CIS) data.

Hoffman, Parejo, Bessant and Perren (1998)
recognized limitations in research on R&D and
innovation in SMEs that emerge from not dis-
tinguishing manufacturing from services in the
majority of studies. By covering separately the
two sectors in our research, we hope to con-
tribute to a better understanding of the ways
in which SMEs innovate. For instance, do SMEs
in services tend to rely on external factors more
than do SMEs in manufacturing? The main fo-
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cus of our research is on technological intensity
of innovation in the two sectors. First, we want
to examine whether services SMEs differ from
manufacturing SMEs in terms of engagement
in technological innovation development and
R&D. Subsequently, we explore the factors that
determine the decision to innovate in the two
sectors, (@) in general and (b) in particular types
of innovation.

Extant studies provide evidence of the impor-
tance of both technological (new product/ser-
vice and process) and non-technological (orga-
nizational and marketing) innovations, as well as
complementarities between them, motivating us
to dig deeper in the analysis of the determinants
of SMEs in the two sectors at the innovation-type
level. Musolesi and Huiban (2010) indicate that
product and process innovations in services are
determined by different factors. So do Amara,
Landry and Doloreux (2009) for different types
of innovation in knowledge intensive business
services. To our knowledge, differences in the de-
terminants of organizational and marketing inno-
vation in the manufacturing and services sectors
have not been studied previously.

The structure of the paper is as follows. In Sec-
tion 2 we review the extant literature that com-
pares innovation in manufacturing and services.
In Section 3 we present the data. In Section 4
we examine the statistics at the level of inno-
vative efforts and innovation outputs in service
and manufacturing SMEs in Croatia. In Section 5
and 6 we proceed to an econometric analysis of
the determinants of innovation, in general and
in particular kinds of innovation. In Section 7 we
summarize the results obtained.

2. THEORETICAL
BACKGROUND
AND HYPOTHESIS
DEVELOPMENT

Certain features of services make this sector dif-
ferent from manufacturing in various aspects
and could also show up in their innovation ac-

tivities. Thus, it could be difficult to understand
how and why innovation in services occurs by
relying on findings originating from manufac-
turing. Gallouj and Savona (2009) argue that
innovation in services is underestimated due to
current approaches and definitions of innova-
tion in the literature.

However, some of the extant literature provides
evidence that the two sectors show similari-
ties in innovation. Castellacci (2008) proposes a
taxonomy of innovation patterns that analyses
manufacturing and service sectors within the
same framework. Arvanitis (2008) reports that
the explanatory factors that hold for manufac-
turing are not inappropriate for explaining in-
novation activities in services. Forsman’s (2011)
findings testify that the innovation capacity is
not extremely different among small firms in
manufacturing and services; the differences are
more pronounced across industries within both
manufacturing and services. This indicates that
the two sectors are not so different that they
would require a completely different framework
of analysis. We acknowledge these findings in
our research and model innovation in both sec-
tors relying on the same set of variables.

However, the existing body of knowledge also
suggests some aspects making services dif-
ferent from manufacturing that should not
be ignored. Castro, Montoro-Sanchez and Or-
tiz-de-Urbina-Criado (2011) have found that
manufacturing firms are more inclined to tech-
nological and services firms to non-technolog-
ical innovations. Hollenstein (2003) writes that
innovation patterns in services differ from those
in manufacturing precisely because of the im-
portance of non-technological innovations in
services, albeit not in all service sub-sectors.

Considering the findings of the research cited
above, searching for differences between the
two sectors would require going beyond new
products/services definition of innovation. The
importance of understanding and studying
innovation in a broader sense has been wide-
ly recognized (see Schmidt & Rammer, 2007).
The attempt to comprehend innovation activi-



Determinants of Innovation in Croatian SMEs — Comparison of Service and Manufacturing Firms

ties in full is evident in the Oslo Manual (OECD,
2005), which distinguished technological from
non-technological innovations. Technological
innovation refers to product and process inno-
vations. A product innovation refers to new or
significantly improved goods or services. Exam-
ples are the introduction of a 4G Smartphone
or of banking services. Products or services can
be new to the market or just new to the firm
and not necessarily to the market. They can be
developed by the firm itself or by other firms
and institutions. A process innovation refers to
the implementation of a new or significantly
improved manufacturing method, logistics, de-
livery and distribution method or supporting
activities. Examples cited in the Oslo Manual
are bar-coded goods-tracking systems or GPS-
based delivery methods.

Both types of technological innovation are re-
lated to development of new technology and
significant modifications of existing technol-
ogies. The key word in this case is technolo-
gy. However, innovation can also refer to new
solutions and changes that are not technolog-
ical in nature, in particular organizational and
marketing innovations. Organizational innova-
tions include new business practices for orga-
nizing procedures, new methods of organizing
work responsibilities and decision making, and
new methods of organizing external relations
with other subjects. Allowing for remote work-
ing or moving from a hierarchical to a horizon-
tal management style are examples of organi-
zational innovations. The other non-techno-
logical innovation, i.e. marketing innovation,
refers to changes in design and packaging,
new media or product promotion techniques,
new methods for product placement and sales
channels, and new pricing methods. For exam-
ple, selling milk in plastic bottles rather than in
glass bottles would be considered as a market-
ing innovation.

These definitions explain each type of innova-
tion. However, innovations are complex so it is
difficult sometimes to distinguish clearly be-
tween them. The Oslo Manual (2005) provides
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instruction on how the borderline cases should
be treated (see Oslo Manual, 2005; 53-56). Tech-
nological and non-technological innovations
are not separate from each other and firms are
likely to innovate with both types. Non-techno-
logical innovations are beneficial for the full ex-
ploitation of technological innovations (Barana-
no, 2003). Levitt (1960) argues that creativity in
marketing methods enables innovators to profit
fully from product innovations, underscoring
the importance of marketing innovations in
the overall innovation activities. Both types of
non-technological innovations increase firms'
capacity to introduce product innovation
(Mothe & Nguyen-Thi, 2011). It is the combina-
tion of both technological and non-technolog-
ical innovations that has the biggest impact on
employment growth both in manufacturing
and in services, according to Evangelista and
Vezzani (2011). The organizational innovation
impacts persistence in technological innovation
especially for firms that develop both new prod-
ucts and new processes (Haned, Mothe & Nguy-
en-Thic, 2014). Small firms in particular benefit
the most from undertaking organizational inno-
vations in combination with technological inno-
vation (Sapprasert & Clausen, 2012). Evidence on
complementarities between technological and
non-technological innovation is also provided
by Schubert (2010).

The main question to be explored in this pa-
per is whether innovation activities in services
differ from those in manufacturing in terms of
occurrence of innovation types and technolog-
ical intensity. If service firms do not innovate in
terms of technological innovations to the same
extent and in the same way as do manufactur-
ing firms, this is worth exploring and compar-
ing their efforts in terms of non-technological
innovation, that is, organizational and marketing
innovation. Taking into account previously cited
research of Castro et al. (2011) and Hollenstein
(2003), we can expect technological innovation
to be more pronounced in manufacturing, and
non-technological innovation in service firms.
A number of changes introduced by service
firms have to do with changes in marketing,
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rearrangement of service provisions, but not so
much with changes in the types of services of-
fered and even less so with changes that have a
technological content.

Hence, we hypothesize that:

H1: Service SMEs innovate more through
non-technological innovation while man-
ufacturing SMEs innovate through techno-
logical innovation.

R&D activities are an area that possibly differen-
tiates the two sectors, even more so in the case
of SMEs. SMEs are less likely to initiate R&D ac-
tivities on their own. They innovate in a more
informal manner without having formal R&D
departments and laboratories, and thus they
do not report the R&D activities performed
(Kleinknecht, van Mantfort & Brouwer, 2002).
While R&D in SMEs is difficult to capture, it is not
completely absent. As for sectoral differences,
the importance of R&D for innovation is not the
same in services as it is in manufacturing. Hipp
and Group (2005) found that R&D played a mi-
nor role in services compared to manufacturing,
and they concluded that the knowledge gener-
ation in service firms differs from the knowledge
generation in manufacturing firms. Manufactur-
ing firms are more prone to perform in-house
R&D, the results of which are new technologies,
whereas service firms focus more on improving
the technology developed by other firms and
are accordingly less involved in in-house R&D
(Gallaher & Petrusa, 2006).

On the basis of the extant literature, we hypoth-
esize that:

H2: Service SMEs engage less in in-house R&D
and more in other forms of R&D in compar-
ison to manufacturing SMEs.

As explained in the introductory section, we aim
to explore which variables are behind the deci-
sion of SMEs to innovate in general. Considering
the role of innovation for business success, it is
also important to better understand differences
between manufacturing and services in Croatia.
Innovations are acknowledged for their contri-

bution to improving business performance and
market position. It is confirmed by Cainelli and
others (2006) that innovators report better re-
sults, but also that better performing firms are
more likely to innovate. There are a number of
reasons explaining this finding. Firms that are
leaders in their industries have sufficient finan-
cial and other resources to invest in innovation
and encounter fewer difficulties obtaining them
from external sources. More efficient firms are in
a position to attract more qualified experts to
work for them. Firms that do not have to strug-
gle to survive are more likely to devote more
time and effort to a complex and risky activity
such as innovation. In other words, they have
more resources within the firm to employ for in-
novation development. We also have to empha-
size competitive pressure, due to which firms are
more likely to innovate extensively and push the
technological frontier outwards. Firms further
away from the technological frontier can ben-
efit from following and imitating leaders (Alder,
2010); by doing so, they encourage better-per-
forming firms to protect their position by intro-
ducing innovations of various types. It is inter-
esting to see how SMEs in both sectors respond
to competitive pressure. This is perhaps more
inherent to manufacturing, whereas service
SMEs compete and maintain their competitive
position without relying on innovation. In that
case, their performance in comparison to other
firms is less likely to be triggered by innovation.
In this study the indicator of firms’ performance
and development in comparison to the leader
is the proximity to the frontier. It measures labor
productivity compared to the most productive
firm in the sector at the national level. Innova-
tion is more likely to be implemented by firms
closer to the frontier because they cannot rely
on catching up any more.

Higher pressure of competition is faced on in-
ternational market. Globally engaged firms re-
port a higher innovation output — both in terms
of the number of patents and self-reported in-
novations (Criscuolo, Haskel & Slaughter, 2010).
Generally, firms’ presence on foreign markets
has been found to be beneficial for innovation
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(Hitt, Hoskisson & Kim, 1997) as it offers more
opportunities. In their review Love and Roper
(2015) discuss the relationship between inno-
vation and exports (@nd vice versa) in SMEs. We
expect exporters to be more likely to be inno-
vators because they face fiercer competition
abroad than producers serving only the domes-
tic market.

For service SMEs, we expect their opportunities
for access to external resources to be an import-
ant determinant in the decision to innovate.
Belonging to a group of firms gives access to a
wide set of skills and resources including those
relevant for innovation development. Firms that
operate as part of group may be more prone to
initiate innovation activities due to the support
and synergy available in the group. They can
benefit from intra-group knowledge spillovers
and financial support. We can expect this to be
more relevant for service SMEs.

Thus, we define following hypothesis:

H3: The decision of manufacturing SMEs to
innovate is enhanced by the pressure of
competition while in services innovation is
enhanced by group synergies.

If services are indeed less likely to invest in
R&D and create their own knowledge, as we
hypothesize in H2, they might be more prone
to rely on external resources and to try and
benefit more from external sources of knowl-
edge when it comes to developing both
technological and non-technological inno-
vations. However, this assumption is contrary
to Musolesi and Huiban (2010), who find that
in knowledge-intensive business services ex-
ternal sources of knowledge and information
are less likely to influence innovation while
inbound R&D positively affects product in-
novation. In any case, our focus goes beyond
knowledge-intensive business services.

Firms can get access to external knowledge
for innovation development through various
channels. One possible way is collaboration,
which refers to interactions with cooperation
partners for the purposes of sharing knowledge
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and sharing the risks and costs of innovation. Its
role in innovation has attracted lots of attention
in the literature. It is not just a driver of tech-
nological innovation but also of organizational
innovation (Schmidt & Rammer, 2007). Partner-
ing with other subjects, for instance, is of high
importance for small firms as it enables them to
innovate more than firms with no partnerships
are able to (Hausman, 2005).

Formal cooperation is only one way of getting
access to external factors crucial for innovation.
The existence of an information exchange op-
erating separately from formal cooperation
should be acknowledged because the value of
some exchange is not high enough to be worth
establishing a formal cooperation (e.g. informal
know-how trading identified by von Hippel,
1987). External sources are relevant not just for
innovation development but also for improving
business performance and growth of service
innovative firms (Mansury & Love, 2007). The
benefit of using a larger number of information
sources in innovation is evident in innovation
success (Leiponen & Helfat, 2010).

Some external sources, such as customers, are
very important as they increase the probability
of market success especially for innovations with
a high level of novelty (Lin & Germain, 2004). Pri-
marily due to the involvement of customers in
the provision of goods or services, customers
may be even more crucial for services than for
manufacturing. On the other hand, suppliers are
interested in providing information as the inno-
vation can enable them to increase their own
sales. For some sectors, such as ICT, the most
important source are precisely members of the
distribution channel (Hyland, Marceau & Sloan,
2006). Den Hertog (2000) integrated customers
and suppliers in the patterns of service innova-
tion and emphasized the existence of suppli-
er-dominated and customer-led innovations in
services. Conversely, firms can be more prone to
resist ideas and information originating outside
the firm, i.e. they can suffer from a "not invented
here” syndrome (Katz & Allen, 1982; Laursen &
Salter, 2006).
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Taking into account the above findings, we hy-
pothesize that:

H4: Formal cooperation and external sources of
information are more relevant for the devel-
opment of product, process, organizational
and marketing innovation in services than
in manufacturing SMEs.

[tis important to explore if services SMEs benefit
the same way from public innovation programs
as do manufacturing SMEs. Public schemes and
grants for innovations are likely to enable R&D
activity and affect its scope. Common charac-
teristics of innovative SMEs in the mechanical
and electric engineering sectors identified by
Keizer, Dijkstra and Halman (2002) include par-
ticipation in government innovation schemes,
along with higher investment in R&D and links
to knowledge centers. It is possible that, if in-
deed in-house R&D is less important for innova-
tion development, the public funding that aims
at fostering and enabling R&D is less import-
ant for services. Lack of efforts to perform R&D
would make service SMEs not eligible to apply
for public grants in the first place and to re-
ceive them in competition with manufacturing
SMEs. Public funding can most certainly make
it easier for a firm to perform R&D and to per-
form it on a larger scale, but firms that apply for
public funding for innovation need to propose
a project, which implies that they have already
decided to initiate R&D activity. In line with our
hypothesis, we can expect less public funding
in service SMEs. However, it is interesting to ex-
plore to what extent R&D and public funding of
R&D are relevant for innovation development in
this sector.

H5: In-house R&D and public funding of R&D
are both more likely to determine product
and process innovation in manufacturing
than in service SMEs.

3.DATA

The analysis relies on data from the Community
Innovation Survey 2010 (CIS 2010), which contains
information on non-technological innovation.
This wave provides data on innovation activities
taking place during 2008 - 2010. In Croatia, the
(IS is conducted by the Croatian Bureau of Sta-
tistics; it fully follows the Eurostat methodology
based on the Oslo Manual, and is mandatory.
Data were collected employing mail survey. The
harmonized survey questionnaire used to collect
data asked questions on product and process
innovation, ongoing and abandoned innovation
activities, R&D expenditure, sources of informa-
tion and cooperation for innovation, innovation
objectives, factors hampering innovation activi-
ties, organizational innovation, marketing innova-
tion and creativity and skills.?

A basic group for the CIS was extracted from
the Statistical Business Register and stratified ac-
cording to the activities, the number of employ-
ees and regions. The questionnaire was sent
to 4,504 firms, and the response rate was 75.3
percent. Thus, the total number of responses in
CIS databases is 3,390. This includes both SMEs
and large firms operating in all sectors covered
in the survey. As our focus is on SMEs in manu-
facturing and service sectors only, the sample
consists of 1,236 manufacturing and 1,195 ser-
vice firms. A multivariate probit model was es-
timated on the sub-sample of innovative and
R&D performing SMEs. Due to a rather low level
of innovation activities in Croatian firms, as well
as the CIS harmonized questionnaire structure,
the sample was reduced to 480 manufacturing
and 380 service SMEs. Questions on R&D expen-
diture, sources of information and cooperation
were answered by firms with successful devel-
opment of technological innovation and/or
ongoing and abandoned innovation projects.
Thus, in our case it included 455 successful in-
novators and 25 abandoned/ongoing projects
among manufacturing SMEs and 365 successful
innovators and 15 abandoned/ongoing proj-
ects in SMEs operating in the services sector.



Determinants of Innovation in Croatian SMEs — Comparison of Service and Manufacturing Firms

4. LEVEL OF INNOVATION IN
MANUFACTURING AND
SERVICE SMES IN CROATIA

We begin our analysis with descriptive statistics.
The purpose is to identify whether the occur-
rence of innovation differs in these two sectors.
The two sectors are compared on the basis of
the following variables: presence of innovation
(irrespective of type), presence of product, pro-
cess, organizational and marketing innovations,
engagement in in-house R&D, type of engage-
ment in R&D, as well as presence of other inno-
vation activities. The definitions of the variables
are given in Appendix Table Al.

The figures presented in Table 1 show that ser-
vice SMEs lag behind manufacturing SMEs in
terms of innovativeness. In CIS 2010, 47.7 percent
of manufacturing SMEs reported having some
kind of innovation activity in the previous three
years, in services only 42.6 percent of them, giv-
ing a statistically significant difference of 5 per-
centage points.

The difference is more pronounced for techno-
logical than for non-technological innovations.
The percentage of service firms that report
organizational innovation is similar to the per-
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centage of manufacturing firms that successful-
ly implemented organizational innovations (24
percent in manufacturing and 24.9 percent in
services). The same applies to marketing inno-
vation, which was implemented by 26.7 percent
of manufacturing SMEs and 25.6 percent of ser-
vice SMEs. The t-statistics thus reveal no differ-
ence between manufacturing and service SMEs
as far as non-technological innovations are con-
cerned. However, for technological innovations
the differences between manufacturing and
services are statistically significant. The greatest
difference is found in the case of product inno-
vations: 27.8 percent of manufacturing SMEs
report having developed a product innova-
tion, compared to 19.6 percent of service SMEs.
Manufacturing SMEs are also more involved in
process innovation: 314 percent of them had
this type of innovation in the analyzed period,
against only 26 percent of the firms in services.
We also consider as innovative those firms that
report ongoing and abandoned technological
innovation projects. Once again, manufacturing
SMEs are more involved in technological inno-
vation: 1699 percent of manufacturing SMEs,
compared to 10.38 percent of service SMEs have
tried or are still trying to develop technological
innovations.

TABLE 1: Frequency of innovation activities in Croatian SMEs by sector, in percent

Manufacturing | Services | p-values of t- test of

(n=1236) (n=1195) | equality of means
Innovators 47.65 42.59 0.01
Product innovation 27.83 19.58 0.00
Process innovation 31.39 26.03 0.00
Technological (product and/or process) 36.89 30.54 0.00
recmologica mrowtion 699 | 1038 000
Organizational innovation 24.03 24.94 0.60
Marketing innovation 26.70 2561 0.54
ioarrlteeticnhgn)ologmal (organizational and/or 36.00 3490 0.56
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As we expected, service SMEs in Croatia are in-
deed less involved in the development of tech-
nological innovation. The percentage of firms
that develop these innovations, as well as the
percentage of firms that have attempted to de-
velop them (indicated by abandoned and on-
going projects) is lower in the services sector.
However, compared to manufacturing, they do
not report more non-technological innovation
either. By contrast, the non-technological inno-
vation activities do not significantly differ be-
tween SMEs in the two sectors in Croatia. Based
on these results, we cannot conclude that service
SMEs engage more in non-technological innova-
tion, as suggested by Castro et al. (2011). However,
we can conclude that manufacturing firms lead
in technological innovations. So, H1 hypothesis is
only partially supported by the results.

If we look at the input side of the innovation
activities (Table 2), there is little difference be-
tween SMEs operating in the manufacturing
and those operating in the services sectors,
at least no statistically significant difference.
Roughly 64 percent of the innovating firms
perform in-house R&D, 83 percent of them
on a continuous basis, 32 percent perform
extramural R&D, 83 percent report acquiring
new machinery connected to innovation, 55
percent have training expenditure connected

to innovation, 42 percent incur costs related
to getting the new products/services on the
market and around 44 percent have design
costs (the reported numbers are averages for
manufacturing and services). The only expen-
diture item where there is a notable difference
between the two types of firms concerns the
acquisition of knowledge: 374 percent of the
service SMEs report having spent money on
acquiring knowledge (by purchasing patents,
licenses, know-how), against only 26.6 percent
of the SMEs in manufacturing.

The results do not provide enough evidence
to support H2. Contrary to what was argued
in some previous studies in the literature, Cro-
atian manufacturing and services SMEs do not
significantly differ in terms of engagement in
in-house R&D. The percentage of firms that per-
form in-house R&D is higher in manufacturing
but the difference is not statistically significant.
As for the other forms of innovation, the two
sectors differ only with regard to the acquisition
of knowledge. This indicates that services are
somewhat more oriented toward obtaining ex-
ternal knowledge. Apart from that, service and
manufacturing SMEs are rather similar.

This result is actually in line with some recent
findings that reveal the importance of R&D in the
services sector. Nijssen, Hillebrand, Vermeulen

TABLE 2: Incidence of R&D and other innovation expenditure in manufacturing and service SMEs, in per-

cent of total number of firms

Manufacturing | Services | p-values of t-test of
(n=480) (n=380) | equality of means
In-house R&D 66.32 62.37 0.23
Eggzgw;ggj R&D (% of those that report in- 8245 8573 038
Extramural R&D 30.56 33.95 0.21
Acquisition of machinery 85.03 81.84 0.21
Acquisition of knowledge 26.61 37.37 0.00
Training for innovation 53.22 56.32 037
Market introduction of innovation 41.58 42.89 0.70
Design 46.78 43.95 041




Determinants of Innovation in Croatian SMEs — Comparison of Service and Manufacturing Firms

and Kemp (2006) identified a stronger impor-
tance of R&D for radical services than for radical
products, while Siriliand Evangelista (1998) found
innovation expenditures per employee in service
firms to be close to the average of manufactur-
ing firms. A low involvement of services in R&D
activities was the trend in the past, but recently
the share of services in business R&D has shown
an upward trend (Miles, 2007).

A cursory overview of the descriptive statis-
tics on innovation inputs and outputs in the
two sectors indicates that service SMEs are
less oriented toward technological innovation
and more prone to seek inputs for innovation
from outside the firm. These findings motivate
further research on the factors that encourage
these sectors to innovate, and to innovate in
particular types of innovation.

5. DRIVERS OF INNOVATION
IN MANUFACTURING AND
SERVICE SMES

In this section, we examine what determines the
decision of manufacturing and service SMEs to
become an innovator, irrespective of the kind of
innovation achieved. For exploring the factors
that influence the decision to become an inno-
vator or the factors that allow a firm to be suc-
cessful in innovating in each sector, we estimate
a probit model. The choice of the econometric
model is dictated by the available data. As the
dependent variables are binary, we can only use
qualitative models to explain the occurrence of
certain types of innovation. If data on the num-
ber of innovations by type were available, we
would be able to better grasp what determines
the intensity of innovation. This is one of the av-
enues for future research.

The explanatory variables are proximity to the
frontier, technological intensity, belonging to a
group, presence on foreign markets and num-
ber of employees. The definition of these vari-
ables is given in Table A1, together with some
descriptive statistics of the means of these vari-
ables in the two sectors. In Table 3, we present
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the estimated coefficients and the marginal
effects of the explanatory variables for manu-
facturing and services firms of the probit model
for innovation (of any kind). The chi-square sta-
tistics show that the estimated coefficients as a
whole are statistically different from zero.

The overall rate of correct classifications for man-
ufacturing SMEs is 61.04 percent (64.59 percent of
innovators and 5778 percent of non-innovators
are correctly classified). As for service SMEs, 58.68
percent of innovators and 62.24 percent of non-in-
novators are correctly classified, giving an overall
rate of correct classifications of 60.71 percent.?

Manufacturing SMEs are more likely than are
service SMEs to operate on a foreign market,
not to belong to a group, to benefit from public
R&D support and have a larger size. The sources
of information for innovation do not differ dras-
tically between the SMEs in the two sectors.

The results of Table 3 support our hypotheses
on the direction of the effects of explanatory
variables and on the resulting differences in the
importance of the drivers of innovation imple-
mented by manufacturing and service SMEs in
Croatia. Manufacturing SMEs that are closer to
the frontier (i.e. above the median productivity
level) have a 9.2 percent higher chance to be
innovators, whereas proximity to the frontier is
not at all related to innovation for service SMEs.
Not surprisingly, firms in the high-tech sectors
are more likely to be innovators* The synergy
of belonging to a group of firms has no signif-
icant effect on innovation occurrence in man-
ufacturing, unlike in services, where it increases
the likelihood of being an innovator by 8.3 per-
cent. Being active on a foreign market increases
the likelihood that a manufacturing SME will be
an innovator by 176 percent, against by only 9
percent for a service SME. Perhaps somewhat
unexpected is the marginal size effect, which is
almost twice as high in services as it is in manu-
facturing (9.3 percent versus 4.9 percent).

From this first look at the determinants of inno-
vation in general, we conclude that the higher
incidence of innovation in manufacturing SMEs
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TABLE 3: Determinants of innovation in manufacturing and service SMEs in Croatia (probit model)

Manufacturing Services
Coefficients Marginal Coefficients Marginal
effects effects

Proximity to the frontier 2337 0927 013 005
Technological intensity 335%** 133 349%%* 377
Belonging to a group 097 039 2117 083**
Foreign market A4 176%%% 2307 090***
Log of no. of employees 122%*x 049%*x .238*** 0937
Intercept -970%** -1.305
LR chi2(5) 9705 81.18
Prob > chi2 0.0000 0.0000
Log likelihood -788.41641 -754.35908
Number of observations 1209 1163

Note: *** Significant at the 1% level. ** Significant at the 5% level. Innovation means introduction of or attempt to introduce
a new product, process, organizational change or marketing method. We lose some observations because labor produc-
tivity in 2008, used in measuring proximity to the frontier, was missing for some of the firms.

compared to service SMEs in Croatia is related
to the pressure of competition (proximity to the
frontier and presence on foreign markets) and
that service SMEs rely more on group synergy.
More of them are affiliated to a group than are
those in manufacturing, and the innovators are
more often part of a group. These findings sup-
port hypothesis H3.

In the next section we now turn to the determi-
nants of particular kinds of innovation.

6. DRIVERS OF PARTICULAR
KINDS OF INNOVATION
IN CROATIAN
MANUFACTURING AND
SERVICE SMES

To study which factors influence the introduc-
tion of technological (product and process) and
non-technological (organizational and market-
ing) innovations among innovating firms, we es-
timate a multivariate probit model® This model
explains the determinants of the four binary vari-

ables by maximizing the likelihood of observing
the combinations of zero-one observations. The
binary variables (product, process, organization
and marketing innovation occurrences) are mod-
eled as taking value 1 when their corresponding
latent variable is positive and value 0 otherwise.
The four dependent variables are interrelated
through the correlated error terms that are sup-
posed to be jointly normally distributed.

To explain what determines each kind of innova-
tion output, we use the following set of explan-
atory variables: formal cooperation, public fund-
ing, R&D intensity, firm size and four sources of
information that lead to innovation(s) — internal
sources, suppliers, clients, and competitors and
technological intensity. It is worth noting that, in
our case, the importance of external sources is
not conditional on having established any form
of cooperation.

The results reported in Table 4 suggest that
there is no huge difference between the de-
terminants of innovation in manufacturing and
in services. Whenever a variable has a signifi-
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cant marginal effect in both sectors, the sign
and even the order of magnitude of the mar-
ginal effect is the same. Formal cooperation in
innovation increases significantly all types of
innovation in both manufacturing and service
SMEs. We expected it to be more relevant for
service SMEs. However, there are no differences
between the two sectors regarding the role of
cooperation for innovation development. There
are some differences in the significance of some
of the external sources of information for inno-
vation. For instance, information from suppliers
is negatively correlated to product innovation in
manufacturing and positively to organizational
innovation in services, while information from
competitors is positively correlated to organi-
zational innovation in manufacturing and to
product (service) innovation in services. Internal
sources of information are positively correlated
to organizational and marketing innovations in
services but not in manufacturing. Information
from clients has the most similar impact in both
sectors. It affects positively the development
of product, organizational and marketing inno-
vation in manufacturing, as well as in services.
However, the magnitude of marginal effects is
higher in services. This is somewhat expected
given that clients participate actively in the pro-
vision of services. Therefore, it would be diffi-
cult for service SMEs to neglect the information
from clients in innovation development, proba-
bly more so in services than in manufacturing as
services grow more customer-tailored.

If we compare the determinants across the four
types of innovation, we notice the following
pattern, which is quite similar in manufacturing
and services: R&D is an important driver only
for product innovations, not for process inno-
vations, information from clients is determinant
for product, organizational and marketing inno-
vations, whereas it is information from suppliers
that is determinant for process innovations. As
already mentioned, cooperation is always a sig-
nificant, positive driver.

Our results show that R&D is as relevant for
product innovations in service SMEs as it is for

those in manufacturing SMEs. The importance
of R&D in service firms is supported by Amara
and others (2009), although they show its rel-
evance for all innovation types. However, their
focus was on knowledge-intensive business
services. As for the external funding, assuming
it is exogenous, it boosts process innovation by
9.2 percent but has no effect on product inno-
vation in manufacturing. In services, it boosts
product innovation by 15.7 percent but has no
effect on process innovation.

These results confirm that service SMEs engage
in in-house R&D just as much as manufacturing
SMEs, as the descriptive statistics reveals. The
engagement in R&D is an important determi-
nant of their innovation output.

Contrary to our assumptions, public funding
is a significant determinant of product inno-
vation in services. Despite the fact that the
percentage of service SMEs receiving public
funding is low (16 percent) and most certainly
substantially below the level of public funding
for manufacturing SMEs (40 percent), the anal-
ysis reveals that service SMEs do benefit from
this form of support. Those that report having
received public funding at local, national or
international level are more likely to introduce
product innovation than are manufacturing
SMEs. In manufacturing, SME recipients of
public funding are more likely to deliver pro-
cess innovation.

In these models we controlled for size and tech-
nological intensity. Size, measured by the num-
ber of employees in SMEs, ranges from 10 to 250.
We expected the SMEs with a large number of
employees to be in a better position to innovate
than small firms. However, size does not affect
any innovation types in any sectors. A firm oper-
ating in a technology-intensive sector has a high-
er propensity to innovate in order to stay abreast
of competition. SMEs in technology-intensive
sectors are expected to be more prone to intro-
ducing various types of innovation. Results reveal
that hi-tech firms are more likely to introduce or-
ganizational innovation. Services firms operating
in technology intensive sectors are more likely to
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develop new services and less likely to introduce
marketing innovation. As for other innovations,
the technological intensity of the industry does
not affect their probability of occurrence.

Many of the correlations between the error
terms are significantly different from zero, jus-
tifying the decision to specify a multivariate
choice model. Most of these correlations are
positive, indicating either the presence of com-
plementarity between the different types of in-
novation and thus confirming Schubert (2010),
if we believe that no other explanatory variable
exists, or else the possible omission of common
compounding effects that influence all innova-
tions in the same direction.

In order to assess the goodness-of-fit of the mul-
tivariate probit model, we compute the rates of
correct classifications for each of the four inno-
vation types by computing the proportions of
observed innovators (resp. non-innovators) that
have a predicted probability to be (or not to be)
innovative above a certain cut-off point® For
manufacturing SMEs, 51.60 percent of the prod-
uct innovators and 78.83 percent of non-product
innovators are correctly classified. As far as other
types of innovation are concerned, the propor-
tions are, respectively, 64.08 percent and 60.22
percent for process innovation, 9.09 percent and
95.60 percent for organizational innovation and
5.03 percent and 97.73 percent for marketing in-
novation. For service SMEs, the ratios are 40.60
percent and 89.04 percent for product innovation,
67.85 percent and 47.83 percent for process inno-
vation, 3795 percent and 87.89 percent for organi-
zational innovation, and 1848 percent and 95.27
percent for marketing innovation, respectively.

7. CONCLUDING REMARKS

In this paper we analyze the determinants of
innovation activities in small and medium sized
firms operating in the service and manufactur-
ing sectors in Croatia. We first explore the level
of innovation in two sectors, then what deter-
mines whether SMEs will innovate or not and,
finally, what distinguishes four ways of inno-
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vating: coming up with new product/services
or processes, i.e. so-called technological inno-
vations, or coming up with organizational or
marketing innovations, i.e. so-called non-tech-
nological innovations. We estimate the four de-
cisions jointly. To find out whether innovations
have a different pattern of drivers in manufac-
turing and in services, we estimate the model
separately on these two groups of firms.

The three stages of research reveal interesting
findings on differences between the two sectors.
Firstly, the descriptive statistics show that manu-
facturing and services are involved in innovation
activities to a different extent. Service SMEs differ
from manufacturing mostly with regard to tech-
nological innovations. They are less likely to in-
troduce product and process innovations. As far
as the incidence of organizational and marketing
innovations is concerned, manufacturing and ser-
vice SMEs do not significantly differ from each oth-
er.In terms of inputs to the innovation process, the
only noteworthy difference between manufactur-
ing and service SMEs is that the latter rely much
more than the former on acquired knowledge.

Secondly, when we compare the drivers of in-
novation in general between manufacturing
and service SMEs, we notice that the higher in-
cidence of innovation in manufacturing SMEs is
related to determinants that reflect the pressure
of competition (proximity to the frontier and
presence on foreign markets), and that service
SMEs rely more on group synergy.

Thirdly, the analysis of the determinants of par-
ticular innovations — both technological and
non-technological — revealed that, apart from
differences in the marginal effects of funding on
product and process innovations in manufac-
turing and service SMEs and from the fact that
some sources of information are more useful for
particular types of innovation in the two sec-
tors, there are more similarities than differences
in the drivers of innovation for innovating firms
in manufacturing and service SMEs.

The multivariate analysis of the determinants of
innovation shows that R&D is relevant for prod-
uct innovations only, while size is never and col-
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laboration is always relevant; among the sources
of information leading to the innovation, clients
play a role for product and non-technological
innovations and suppliers for process innova-
tion. Our findings on the determinants of the
four types of innovation thus indicate that dif-
ferent factors are relevant for the development
of different types of innovation.

Our findings show that innovation activities are
present in service firms. Their level is not neces-
sarily the same as in manufacturing (in case of
technological innovations), but we see proof of
significant efforts by service SMEs to become
innovators. This is especially evident in their en-
gagement in R&D. We expected the two sectors
to be different in that respect, so what we found
is rather unexpected. Service firms perform R&D
not just in the form of in-house R&D, but also en-
gage in other forms of innovation activities. For
business practitioners this finding implies that in-
novativeness in service firms requires a significant
effort devoted to R&D. Our study did not examine
R&D expenditure in services vs. manufacturing. It
is likely that R&D expenditures in manufacturing
are higher than in services. This question could
be further explored in prospective studies.

Considering that R&D is a significant determi-
nant of technological innovation development
just as much as it is in manufacturing, a point
could be made that service firms in Croatia
should be more supported through public
funding. The current situation is such that the
number of manufacturing firms participating in
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Endnotes

1

Arvanitis (2008) compares services and manufacturing firms but not from the aspect of
non-technological innovation. Schmidt and Rammer (2007) present some descriptive statistics
on technological and non-technological innovation in manufacturing and services firms but do
not systematically compare their determinants in the two sectors.

More on the CIS methodology is available on Eurostat web page http://ec.europa.eu/eurostat/
cache/metadata/en/inn_cis2_esms.htm#meta_update1418758699064

The cut-off points for correct predictions are the observed proportions of positive outcomes
(for manufacturing 47.89 percent and for services 43.08 percent). A predicted probability of be-
ing innovative above that cut-off point corresponds to a correct prediction for an innovator and
predicted probability below that cut-off point corresponds to a correct prediction for a non-in-
novator.

We also ran the regression controlling for 2-digit industry dummies. The main results are basical-
ly the same as those reported in Table 3; therefore, we prefer to report the results with a control
for technology-intensive sectors only.

We estimate the multivariate probit model using the Stata program mvprobit developed by
Cappellari and Jenkins (2003).

The cut-off points for the correct predicted percentages are the observed proportions of in-
novative firms for each innovation type. In the manufacturing sector, these are: 72 percent for
product innovation, 81 percent for process innovation, 48 percent for organizational innovation
and 51 percent for marketing innovation. For services, the proportions are 62 percent for prod-
uct innovation, 82 percent for process innovation, 59 percent for organizational innovation and
56 percent for marketing innovation.
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