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Abstract. The purpose of the research was to
investigate whether the compSanies involved in
strategic business alliances (henceforth referred
to as the SBA) have a higher level of open inno-
vation and better business results in the metal in-
dustry in the EU country, namely Slovenia. The
survey was carried out in 115 companies, where
the aforementioned relations and their influen-
ce were studied applying appropriate statistical
methods (e.g. the Mann-Whitney Test, Chi-Squ-
are statistics, t-test, etc.). The sample encompa-
ssed four clusters and R&D centres from metal-
processing industry. The results showed that SBA

have a significantly strong impact on companies’

open innovation as well as more efficient coope-
ration with universities and research institutions.
Among the companies involved in SBA, the porti-
on of innovations generated in cooperation with
their business partners accounted for 57.7%,
while those, not involved in SBA, the same in-
dicator amounts to 19%. In addition, the results
showed that the majority of business results, in
companies involved in SBA, were above average,
compared to the industry sector average values.
The value added per employee within companies
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involved in the SBA was significantly higher than
the industry average, as well as the profits; diffe-
rence was more than threefold. It may be conclu-
ded that SBA represent an important bridge in the
transformation from a closed innovation model
to a model of open innovation, resulting in better
business performance. Important implication for
companies is related to the message that coope-
ration with competitors may bring value added to
all companies involved.
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1. INTRODUCTION

Notwithstanding the strategic impor-
tance of innovation, the European Union
(EU) is still losing ground in business ex-
ploitation of knowledge and creativity to
the United States and Japan (UNU-MERIT,
2012). Consequently, the European Union’s
Lisbon objective of becoming the world’s
most competitive business environment by
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2010 was not met. In Slovenia, the over-
all innovation performance is even slightly
below the EU-27 average (UNU-MERIT,
2012). In addition, China, India and Brazil
are becoming more and more important
players in R&D. To improve the current sit-
uation, further research with a focus on the
study of systemic and systematic approach-
es is required (Drejer, 2008). One of such
approaches is connected with an improve-
ment of cross-functional nature of work
and is often multi-actor (Hobday, 2005). In
particular, companies have recognised that
it is crucial to strive towards improving in-
novation cooperation (Hobday, 2005; Likar,
2008; Ostoji¢, 2015). This shall not be lim-
ited to cooperation within a company only,
yet also with the external environment.
Engaging in open innovation facilitates a
company to overcome its limitations in in-
novating, i.e. limited resources, supposing
the innovation partners have a complemen-
tary and active role in innovation activities
(Lindegaard, 2011).

As already stated by Betz (1993, 15), it
is necessary to deal with different strategies
and different organizational characteristics,
in order to maintain a competitive advan-
tage and be successful. Dolinsek (2004,
9) states that the most important thing for
each company in the next century will be
the understanding of the role of innova-
tion and the importance of knowledge, in
order to manage technologies and ensure a
successful transfer of knowledge and tech-
nologies within the company itself or with
the integration of the external environment.
The author states that it will also be cru-
cial how knowledge from research organi-
zations, universities and state institutions
is obtained. Similarly, Kopa¢ (2003, 574)
thinks that with the exchange of useful and
necessary information and with the simulta-
neous implementation of the project activi-
ties, the planning time and the production
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of the final product are greatly shortened.
It should be noted that, without adequate
specific knowledge of all participants in the
project, aforementioned shortening of the
project time is not even feasible.

Nowadays, companies in fact can no
longer rely solely on its internal resources,
but must cooperate with partners to obtain
missing complementary resources (Cauley
de la Sierra, 1994, 5). Strategic alliances
and strategic partnerships are modern
forms of creating, maintaining and increas-
ing competitiveness in the global market
environment. The growing competition
in all respects requires more cooperation
among companies on the one hand, as well
as among their suppliers, customers, com-
petitors and providers of individual func-
tions on the other. With the globalization
of the international commerce, when the
boundaries between countries or region-
al areas are fading, a classical definition
of the origin of the product and dimen-
sions of a competitive process are chang-
ing (Dubrovski, 2009, 51). In addition, we
should also mention that it is necessary to
maintain the strategic ties with the knowl-
edge centres as well, such as universi-
ties and institutes, and regional or global
research and development agencies. The
objectives of the strategic business rela-
tions on the one hand relate to solving de-
velopment problems and on the other hand
to exploiting opportunities. It means that
they aim either at elimination of the defi-
cit in available funds and/or at optimal and
complementary synergy exploitation of the
available resources of the participants’ fed-
erations and individual companies which
do not control all key performance areas,
or they are not worth it (Dubrovski ,2009,
243). Konda (2010, 93) states that on the
basis of strategic planning a company en-
ters into strategic business alliances. The
company’s success partly depends on its
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needs, experiences with cooperation and
the ability to develop cooperation with
partners or the focus on the future. The
success of cooperation is measured by the
total performance, profit, sales, company
growth, market share, market share growth
and potential of the capital. According to
several authors and researchers, it is not
always rational for companies, research
institutions and universities to implement
the whole development by themselves.
There should be a new model for a more
efficient and faster development and a rap-
id penetration in the existing as well as in
the new markets. By creating a common
development area companies gain new op-
portunities that will eventually become a
necessity.

In reviewing the available literature,
we have not found a clear and simple
model for the determination of benefits
that companies have from the strategic
business alliances in connection to innova-
tion. Therefore, we decided to develop a
concept and on the basis of the latter the
research in companies was conducted. The
main purpose of the research is to deter-
mine the link between strategic business
alliances and open innovation (henceforth
referred to as the OI) on one hand and the
business performance on the other. Based
on these findings, we would like to pro-
vide guidance for the successful transi-
tion from a closed innovation model to an
open innovation model. Further purpose is
to approve or reject the assumptions and
hypotheses that the OI is associated with
strategic alliances, universities or R&D in-
stitutions. At the same time, we intend to
examine the impact of the integration on
the business results and the performance
of the companies. Furthermore, we were
interested in whether the companies in-
volved in strategic alliances manage the
innovation more comprehensively.

2. RESEARCH METHODOLOGY

The basic thesis of the research is that
the strategic business alliances represent the
bridge in the transformation from a closed
innovation model to an open innovation
model. Based on the established purpose,
we set two hypotheses:

* HI: Companies with strategic business
cooperation have a higher level of open
innovation.

*  H2: The business results of the compa-
nies involved in the strategic business
alliances are above average in compari-
son to the overall sector.

The research was conducted on the ba-
sis of a questionnaire (close-ended ques-
tions). The questionnaire consisted of
sets for obtaining input, output, but also
process factors. Before conducting the re-
search, we performed a reliability and a
validity test. The questionnaire was tested
at the pilot stage of the research, before
the main phase of data collection, which
enabled the elimination or rearrange-
ment of inappropriate questions. The term
“inappropriate” is used in a statistical
sense to indicate that a particular ques-
tion is unusual. This contains no implica-
tion as to whether the question is right or
wrong (Easterby-Smith, Thorpe, & Lowe
2005, 164-168). Companies in which we
tested the understanding of the question-
naire were later not included in the re-
search. Based on their observations and
recommendations we complemented the
questionnaire. The final version was later
sent to the representatives of 410 compa-
nies. For a dedicated sample we selected
four clusters or development centres in
the field of metal-processing industry in
Slovenia, which are currently in the as-
sociation of clusters and technology net-
works at the Chamber of Commerce
and Industry of Slovenia, namely: ACS
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- Automotive Cluster of Slovenia (59
members) (ACS, 2010), TCS - Toolmakers
Cluster of Slovenia (39 members) (TCS
2010), TECOS - Slovenian Tool and
Die Development Centre (92 members)
(TECOS, 2010), VTG - Cluster of High-
Tech Equipment Manufacturers (16 mem-
bers) (VTG, 2010).

The sample was supplemented with
companies that are members of the metal
industry at the Chamber of Commerce
and Industry of Slovenia and, according
to our data, are not members of the stra-
tegic business alliances or clusters (265
members) (GZS, 2010). Secondary data,
such as data on value added and profit per
employee in companies and data on value
added and profit per employee in the pro-
duction of metal and metal products, were
obtained through public agencies, such as
the Agency of the Republic of Slovenia for
Public Legal Records and Related Services
(henceforth referred to as the AJPES) and
the I-BON service.

For the hypotheses testing, we used
parametric and non-parametric statistical
tests. For the H1 verification, the t-test for
independent samples was used. Beforehand,
the equality of variances was checked with
the Levene test and, based on the outcome,
a suitable version of the t-test was chosen.
The independent variable was the involve-
ment in strategic business alliances (yes or
no) and the dependent variable was the lev-
el of open innovation.

H2 was tested with the t-test for the
arithmetic mean. Regarding the employees
of all the companies, which are combined
into strategic business alliances in the metal
processing industry, the data on value added
per employee and profit per employee was
collected from the AJPES business data-
base. With the t-test, we checked whether
the business results of companies that are
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involved in strategic business alliances are
below or above average, in comparison to
the sector in general.

3. RESEARCH RESULTS

Among the 115 valid questionnaires
slightly more than a half (N=59; 51.3%)
came from companies that are involved in
strategic alliances, while the rest are not in-
cluded (N=56, 48.7%).

3.1. Number of innovations in both
groups of companies

Companies involved in strategic alli-
ances have introduced an average of 42.8
innovations in the past five years, while
companies without such links introduced
an average of only 35.2 innovations. Given
the high variability of the data, we have cre-
ated classes and then compared the groups
of companies. Following the grouping, it
is evident that the share of companies that
have introduced more than 10 innovations
stands at 44.8% (included in strategic alli-
ances) and among those not involved in the
strategic alliances, it stands at only 30.4%.
On the other hand, there are only 5.2% of
companies (involved in strategic allianc-
es) that have introduced only one innova-
tion and as much as 21.4% of those which
are not included in strategic alliances.
Furthermore, the share of companies that
are involved in strategic alliances and have
developed between 6 and 10 innovations
stands at 27.6%, while the share of com-
panies in the class between two and five
innovations reaches 22.4%. The share of
companies that are not involved in strategic
alliances and have developed between 6 and
10 innovation accounts for 19.6%, while
the share of companies in the class between
two and five innovations stands at 28.6%
(Figure 1).
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Figure 1. Number of introduced innovations in companies

Based on the chi-square statistics, which
amounts to 8.49 (p = 0.037) we can
confirm that the companies involved in
strategic alliances are more innovative.
Also, the Mann-Whitney test, which
checks the difference between the aver-
age range, confirms a statistically sig-
nificantly higher number of innovations
among companies involved in strategic
alliances with the following partners:
with customers (z = -3.857, p = 0.0001),
with strategic partners (z = -3.934, p =
0.001), with universities and institutes (z
= -2.705, p = 0.007) and with regional
or local development and research agen-
cies (z=-4.101, p = 0.001). Companies
which are not involved in strategic al-
liances have by themselves introduced
more innovations than companies that
are involved in strategic alliances (z =
-2.577, p = 0.01). Looking at the total
number of innovations with partners, it
can be seen that the companies involved
in strategic alliances launched more in-

novation with partners than the compa-
nies that are not involved in strategic al-
liances (z =-4.497, p =0.001).

3.2. Level of open innovation

In the next steps, focus was on the study
of the level of open innovation. The crite-
rion was defined in two ways, namely:

* OI 1: the share of innovations with
respect to all innovations that the com-
pany developed either with customers,
strategic partners, suppliers, universi-
ties and institutes, or regional or local
development research agencies in joint
innovation and

e OI 2: the number of different types of
partners.

3.3. Hypotheses testing

H1 is checked by the t-test for the inde-
pendent samples. The dependent variables
are the level of open innovation (1), which
was calculated as a percentage of innova-
tion which the company introduced with
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partners, among their innovation over the
last five years, and the rate of open inno-
vation (2), which represents the number of

different types of partners. The independent
variable is the (non)involvement of compa-
nies in strategic business alliances.

Table 1. Open innovation in relation to the (non)involvement of companies in strategic business alliances

Member of strategic business N Arithmetic Standard
alliances or clusters mean deviation
OI 1 Level of open innovation (1) *  Yes 58 577 31.6
No 56 19.0 244
OI 2 Level of open innovation (2) *  Yes 58 2.6 1.6
No 56 1.1 1.4

Note: * Differences between the groups are statistically significant at p <0.01.

Among the companies that are involved
in strategic alliances, the proportion of in-
novation generated with their business part-
ners (level of open innovation 1) amounts
to 57.7%, whereas between the remaining
companies it amounts to 19.0%. There are
significantly higher values between compa-
nies that are involved in t strategic business
alliances (t=7.3, p=0.0001).

The level of open innovation (2), which
is related to the number of different types of
business partners that the company devel-
oped the innovation with, among compa-
nies involved in business strategic allianc-
es, amounts to 2.6, while the level of open

innovation (2) among companies without
strategic business alliances amounts to 1.1.
There are significantly higher values be-
tween companies that are involved in stra-
tegic business alliances (t=5.5, p=0.0001).
Thus, HI can be confirmed.

In order to verify the H2, the value
added per employee for the companies in-
volved in strategic alliances was checked
with the t-test for the arithmetic mean if the
value added per employee is statistically
significantly higher than average value add-
ed in the metal industry, which amounts to
31,748 EUR.

Table 2. Value added per employee and the t-test for the arithmetic mean (companies involved in stra-
tegic alliances with respect to all companies in the industry)

Standard

Industry average

Arithmetic mean .. (31,748 EUR)
deviation
t g P
Value added per employee 37,412 15253.517 4.085 120 0.000

Measured value added per employee for
companies involved in strategic business al-
liances amounts to 37,412 EUR and is sta-
tistically significantly higher than the indus-
try average, which amounts to 31,748 EUR
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(t =4.09, p = 0.00001). The hypothesis in
this part is confirmed. Furthermore, we test-
ed whether the net profit per employee in
companies involved in strategic business al-
liances is higher than the industry average.
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Table 3. Net profit per employee and the t-test for the arithmetic mean (companies involved in strate-

gic alliances)

Standard

Industry average

Arithmetic mean . (1,427 EUR)
deviation
t g P
Net profit per employee 4,733 8056.14 4.42 115 0.000

For the metal industry, the net profit per
employee amounts to 1,427 EUR, while
the net profit per employee in companies
involved in strategic business alliances
amounts to 4,733 EUR. It is statistically
confirmed (t = 4.42, p = 0.0001) that these
companies have above-average net profit
per employee. The hypothesis is confirmed
in this part as well. Based on the findings of
both partial hypotheses, the second hypoth-
esis may also be confirmed.

At the same time, we wanted to take an-
other step towards understanding the causes
of a more open and commercially success-
ful innovation. Focus was given on the

Launched the following number of new products
or services on the market

Introduced new or significantly improved
operating procedures/processes

Number of innovators per hundreds of
employees

Introduced organisational innovation

Improved management style

Conducted an improvement of the business
model

Selected as an innovative company

analysis of a comprehensive approach to in-
novation, which was measured with seven
indicators. The companies indicated how
many times in the past ten years they have
been selected as an innovative company in
the Republic of Slovenia, how many inno-
vators they have, how many new products
they have placed on the market, how many
organizational innovations they have intro-
duced, how many times they have improved
the style of management, business model
and business procedures or processes.
Based on the responses we prepared a table
of average values, which gives an assess-
ment of those indicators (Figure 2).

Hinvolved in strategic alliances

2 3 4 5 6

average value

B without strategic alliances

Figure 2. Integrity of innovation in relation to the (non)involvement in strategic alliances - t-test for

independent samples
Note: * Significant differences.
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T-test for independent samples of indi-
cators was also conducted, which defines
the integrity of innovation in relation to
the (non)involvement in strategic alliances.
Comparison of the average values of the
responses shows that the companies that
are involved in strategic alliances, placed
more new products or services on the mar-
ket (t=3.31, p=0.001), have a larger num-
ber of innovators per hundred employees
(t=4.17, p = 0.0001) and have been more
often selected as an innovative company
(t = 2.42, p = 0.017). This is also evident
from the comparison of the frequency
distribution.

4. SUMMARY OF RESULTS AND
DISCUSSION

In this article, the relationship and in-
teraction between strategic business alli-
ances and open innovation were discussed.
Particular attention was dedicated to the
factors that characterise both strategic busi-
ness alliances and open innovation, and
the assessment of the influence of strategic
business alliances in the metal industry on
the perception and internalization of open
innovation.

The companies involved in strategic al-
liances have introduced an average of 42.8
innovations in the past five years, while
companies without any such links intro-
duced an average of only 35.2 innovations.
It was discovered that the companies in-
volved in strategic business alliances are
more innovative and create more innova-
tions in cooperation with customers, strate-
gic partners, universities and institutes, as
well as regional or local development and
research agencies. We were also interested
in the degree of open innovation. To this
end, two indicators were created. The first
one represents the portion of innovations
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that have occurred in the company, on the
basis of cooperation with partners, while
the other one represents the number of part-
ners that were involved in any such work.
With the help of these indicators, two hy-
potheses were checked. Confirming the first
hypothesis, we found that companies that
are involved in strategic business alliances
have a higher level of open innovation. We
demonstrated that the factor of strategic
business integration is typically associated
with an innovative collaboration between
universities and research institutions on
the one hand, and production and service
systems, on the other hand, as well as with
cooperation with the entire supporting en-
vironment of a company. With the help of
selected analytical methods, the research
showed that companies that are already in
strategic business alliances have a higher
level of open innovation.

With the second hypothesis, we checked
whether the business results of companies
that are involved in strategic business alli-
ances are above average, in comparison to
their sector. Here, we are aware of the fact
that with the comparison of performance in-
dicators, such as value added per employee,
net profit per employee, profit per employ-
ee etc., companies may determine whether
they are relatively better or worse than the
comparative companies or industries. Yet,
they do not get the answer to the question
as to why they are better, or worse. The hy-
pothesis was verified through two partial
hypotheses. Within the first, we were inter-
ested in the value added, with respect to in-
volvement in strategic alliances and within
the other one, in the net profit of compa-
nies. In the first step, it was determined that
value added per employee for companies
involved in strategic business alliances,
amounts to 37,412 EUR and is statistically
significantly higher than the industry aver-
age, which amounts to 31,748 EUR. In the
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second step, it was determined that for the
metal industry, the net profit per employ-
ee amounts to 1,427 EUR, while the net
profit per employee in companies involved
in strategic business alliances amounts to
4,733 EUR. Here, too, the differences are
statistically significant. Based on the find-
ings of both partial hypotheses, the second
hypothesis was confirmed, as well with the
conclusion that the business results of the
companies involved in strategic business al-
liances are above average, in comparison to
the sector in general.

Presented  findings  confirm  the
Chesbrough’s indications (2003, 178-194),
which state that, for the transition from a
closed innovation model to a model of open
innovation and for the creation of the value
added, it is reasonable to consider the fol-
lowing factors:

+ conduct cooperation with universities
and other partners,

» check external technology with exter-
nal experts and apply technologies and
ideas from elsewhere,

* in-company R & D departments must
be in regular, direct contact with the
key customers and suppliers,

+ less research should take place within
the company,

* itis recommended to share the research
with public research institutions and
universities, especially in its earlier
stages.

However, we should be aware of the
fact that the division of labour requires
more cooperation, which in turn depends
on the adequacy of the business model. The
success of business networks in conjunc-
tion with open innovation is already defined
by Dittrich (2007), who describes the use
of innovation networks as means to adapt

swiftly to changing market conditions and
strategic change.

As regards the financial effects of stra-
tegic alliances, it is worth mentioning that
Faems (2010) showed that the technology
alliance portfolio diversity has an indirect
positive impact on financial performance,
via increased product innovation perfor-
mance. It is achieved via a positive impact
on internal innovation efforts, which in-
creases product innovation performance.
He also suggests that, when making tech-
nology alliance decisions, managers not
only should consider the potential benefits
of such collaborative strategies, but also
should take into account the additional
costs of intensifying the technology alliance
portfolio. Even though we have not stud-
ied the related costs, his findings are in line
with ours. Regarding the latter, based on the
analysis of the integrity of innovation, we
note that strategic business alliances mem-
bers have a broader spectrum, or range of
innovations, than companies that are not in-
volved in strategic business alliances. This
offers us the answer that these companies
are more innovative. since they are more
active with their invention-innovation ac-
tivities in several areas.

4.1. Practical implications

The crucial massage is that fruitful co-
operation can be established by following
the doctrine of open innovation which leads
to quantitatively greater number of innova-
tions and especially to higher value added
and better economic results.

This research proved that, through stra-
tegic business relationships, companies suc-
cessfully switched from a model of closed
innovation model to OI, mostly due to pre-
vious participation in other fields, knowl-
edge of each other’s culture, trust, openness
and integrity in business, wish to achieve
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common goals, etc.. Knowledge and ideas
can be transmitted more easily with an in-
novative collaboration than on the open
market, and the conditions for mutual ben-
efit may be created more easily, such as the
acquisition of new knowledge, innovation
and the opportunity to participate in major
projects, as well as the possibility of im-
proving long-term performance of compa-
nies and the establishment of appropriate
culture and climate of innovation. Similar
conclusions were supported by Muller,
Hutchins and Pinto (2012, 39-40).

4.2. Limitations and suggestions for
further research

This study was oriented towards met-
al-processing industry in Slovenia, which
poses two limitations. Its results cannot be
directly applied to other industries, due to
different technological background and oth-
er industry properties. On the other hand,
the results cannot be directly transferred to
other countries. Therefore, for further re-
search it would be interesting to perform
an international study and to check whether
the results are similar in other countries. We
also believe that companies, working within
international networks, reach even better
business results, compared to those which
are limited to national clusters and strate-
gic alliances. We also believe that different
industries show different patterns, related
to the topic of this paper. Hence, we would
suggest including different branches or fol-
low the segmentation to e.g. low and hi-
tech sectors and making a comparison.

An important research result would also
be comprising a set of guidelines, related to
cooperation policy, which would contribute
to better business results. Therefore, such
guidelines should be determined. A qualita-
tive research approach would be suggested.
On the other hand, companies often fear
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talking about cooperation with competi-
tors. For that reason, it would be interest-
ing to investigate how companies overcome
such fear and where there is a limit in co-
operation related to non-wanted drain of
ideas, intellectual property, know-how and
employees.

5. CONCLUSION

In terms of scientific contribution, we
have confirmed that open innovation may
lead to cooperation and quantitatively great-
er number of innovations, as well as to their
better quality. Innovations that are created
in cooperation with external partners also
bring higher value added and better eco-
nomic results, which is reflected in compa-
nies’ higher net profit. One of the reasons
for this finding is that the companies in-
volved in strategic business alliances man-
age the process of innovation more com-
prehensively. On the basis of the research
results, it may be concluded that strategic
business alliances represent the bridge in
the transformation from a closed innovation
model to the open innovation model.
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OTVORENA INOVACIJA 1 UNAPREDENJE
POSLOVNIH REZULTATA U STRATESKIM
POSLOVNIM SAVEZIMA

Sazetak. Razlog ovog istrazivanja je utvr-
diti imaju li poduzeca, ukljucena u strateske
poslovne saveze, visu razinu otvorenih inova-
cije i poslove rezultate u metalskoj industriji u
jednoj zemlji-¢lanici EU-a (Sloveniji). Anketom
je obuhvaceno 115 poduzeca, u kojoj su anali-
zirane prethodno spomenuti odnosi i utjecaji,
koristenjem odgovarajucih statistickih metoda
(Mann-Whitneyevim testom, Hi-kvadrat testom,
t-testom, itd.). Uzorak je ukljucivao Cetiri klaste-
ra poduzeca te centara za istrazivanje i razvoj
iz metalske industrije. Rezultati su pokazali da
strateski poslovni savezi imaju znacajan utje-
caj na otvorenu inovaciju u poduzecima, kao
i na ucinkovitost suradnje sa sveucilistima i
istrazivackim institucijama. Medu poduzecima,
ukljucenim u strateske saveze, udjel inovacija,
stvorenih u suradnji s poslovnim partnerima
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iznosi 57.7%, dok je, kod poduzeca izvan stra-
teSkih saveza, vrijednost istog indikatora 19%.
Nadalje, rezultati su pokazali da je vecina po-
slovnih rezultata, u poduzeéima angaziranim u
strateskim savezima, natprosjecna, u odnosu na
industrijski prosjek. Dodana vrijednost po zapo-
slenom u ovim je poduzecima bila znacajno veca
od industrijskog prosjeka, kao i dobit, za koju je
razlika bila vise od trostruke. Moze se zakljuciti
da strateski savezi predstavijaju znacajan alat
za transformaciju zatvorenog prema otvorenom
modelu inovacije, uz bolje poslovne rezultate.
Znacajna implikacija za poduzeéa odnosi se na
poruku da suradnja s konkurentima moze doni-
Jjeti dodanu vrijednost za sve ukljucene.

Kljucne rije€i: inovacija, strateski savezi,
otvorena inovacija, poslovni rezultati





