OECONOMIA
©@®

COPERNICANA
VOLUME 11 ISSUE 4 DECEMBER 2020 N)
p-ISSN 2083-1277, e-ISSN 2353-1827 Cheshioc

www.oeconomia.pl

ORIGINAL ARTICLE

Citation: Goraczkowska, J. (2020). Enterprise innovation in technology incubators and university
business incubators in the context of Polish industry. Oeconomia Copernicana, 11(4), 799-817.
doi: 10.24136/0c¢.2020.032

Contact: j.goraczkowska@wez.uz.zgora.pl; University of Zielona Goéra, ul. Licealna 9, 65-417
Zielona Géra

Received: 07.07.2020; Revised: 29.10.2020; Accepted: 27.11.2020; Published online: 25.12.2020

Jadwiga Goraczkowska
University of Zielona Gora, Poland
orcid.org/0000-0001-6394-463X

Enterprise innovation in technology incubators and university
business incubators in the context of Polish industry

JEL Classification: 030; 032; 038

Keywords: fechnology business incubator; university business incubator; product innovations;
process innovations; R&D activities

Abstract

Research Background: The development of fledgling enterprises, especially those associated
with medium-high and high technology is not easy. They often need to develop from inception a
born global strategy, which is a great challenge at the beginning of a new business. Therefore,
there is a global phenomenon of incubation, which supports young enterprises in the early stages
of development. In Poland, the institutional dimension of incubation (especially for enterprises
associated with modern technologies) consists of technology incubators and university business
incubators. Yet, scientific research con-ducted in the area of entrepreneurship incubation gives
contradictory results - some assess their activity positively, others negatively.

Purpose of the article: Enterprises located in an incubator should allocate funds for R&D activi-
ties and create innovations to develop and gain market advantage. With this in mind, the purpose
of the article is to check whether technology incubators and university business incubators con-
tribute to an increase in the likelihood of conducting R&D activities and introducing product and
process innovations.

Methods: The study was conducted on a sample of 1058 industrial enterprises distributed across
2 Polish NUTS level 2 regions: Pomeranian and Kuyavian-Pomeranian Voivodships. It concerned
innovative activity that enterprises conducted in 2014-2016. Thanks to the use of probit modeling
determination was made for the probability of introducing new products and conducting R&D
works in entities that used the services of incubators in relation to those that did not belong to
them.
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Findings & Value added: Econometric modeling revealed that in the studied regions incubators
contribute to an increase in the introduction of product innovations by enterprises and in conduct-
ing R&D activities. Support for the process of implementing innovation occurred significantly
more often only in the case where technology incubators were involved. At the same time, it was
noticed that only academic incubators increased the chances of introducing product innovations
on a global scale. This means that tenants of technology incubators are more innovative than
entities outside them, but their innovations in terms of the level of novelty do not differ from
innovations implemented in entities outside incubators. The conducted study indicated that the
transfer of systemic solutions related to stimulating innovation from developed countries to catch-
ing-up countries may be successful. This is a guideline for local authorities to create incubators
that allow for an increase in the level of innovation of the incubated enterprises.

Introduction

In the modern world, implementation of innovation brings measurable ben-
efits to enterprises. Creating new solutions, such as new products and pro-
cesses, requires not only research and development, but also the building of
a network of connections between enterprises and research centers, and
between enterprises themselves. At the same time, it would be difficult for
enterprises to create innovations without state involvement. This is due to
specific features of innovation, such as difficulties in raising capital for
innovative projects from commercial banks or the spread of knowledge
created in one enterprise to another due to the openness of the economy
(Etzkowitz & Leydesdorff, 2000, pp. 109-123)

The economic conditions for creating innovative solutions can be diffi-
cult even for entities with an established position on the market, and the
development of young enterprises, especially those associated with medi-
um-high and high manufacturing techniques, is also not easy. Due to the
uniqueness of the products offered and the small audience, they often need
to develop from inception a born global strategy (Dzikowski, 2018, pp.
281-294; Stayton & Mangematin, 2019, pp. 1163-1187; Blackburne &
Buckley, 2019, pp. 32-50). At the beginning of a new business, this is a big
challenge. In response to this situation, the development of the phenome-
non of incubation arose, i.e., support for young enterprises in the early
stages of their activity at both the global and then the Polish levels.

In Poland, the institutional dimension of incubation, especially for en-
terprises associated with modern technologies, consists of technology busi-
ness incubators and university business incubators. The purpose of this
study is to check whether these institutions contribute to increasing the
likelihood of conducting R&D and to implementing product and process
innovations. The research hypothesis posits the claim that incubators will
contribute to the conducting of innovative activity in the entities engaged in
research. The presented research hypothesis seems to be obvious, as stimu-
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lating innovation activity is one of the goals of incubators. However, the
need to verify the hypothesis results from the ambiguous research on their
effectiveness in catching-up countries, including Poland. Research con-
ducted in the Czech Republic showed that enterprises operating in incuba-
tors achieved lower results than those located outside them (Dvoulety et al.,
2018, pp. 543-563). In studies conducted in Brazil, it was noted that incu-
bators do not achieve the assumed results and do not contribute effectively
to local and regional development (Silva & Da Chunha, 2018, pp. 298-
313). Some doubts also appeared in the research conducted in China. It
turns out that, compared to public incubators, private incubators have
a better effect on the economy (Hong et al., 2017, pp. 569-582). In Poland,
the activity of incubators is subsidized mainly from public funds, therefore
doubts may arise as to their functioning.

Moreover, it may seem that entrepreneurs in academic business incuba-
tors, due to the closer access to knowledge resources, may be characterized
by greater innovation activity than tenants of technological incubators.
A similar thesis with regard to the creation of product innovations was put
forward in research conducted in the Sao Paulo region in Brazil. It was
negatively verified in the course of the analyzes (Fernanades et al., 2017,
pp- 153-170). It remains an open question how this situation will look in
Poland in relation to not only product innovations, but also process innova-
tions and R&D.

The analysis is based on the cohort of 1058 enterprises located across 2
polish NUTS level 2 regions: Pomeranian and Kuyavian-Pomeranian voi-
vodeships. These regions are adjacent to each other and are characterized
by an average level of innovation in Poland. On the Polish scale, they are
characterized by an average level of innovation, which will not distort the
results of analyzes by too large or too small deviations from the national
level of innovation. As the research method probit modeling was used,
which enables determination of the probability of the occurrence of the
studied innovative phenomena.

The article is divided into five parts. The first reviews the literature re-
lated to the topic of incubators. The second presents the basic methodologi-
cal assumptions of the analyses. The third presents the results of the study,
and the fourth confronts them with the results of other scientists. The fifth
part presents the most important conclusions related to the conducted anal-
yses and also indicates the limitations that impacted on the research work.
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Literature review and empirical research gap indication

The incubation phenomenon contributes to the stimulation of entrepreneur-
ship (Cavallo et al., 2020, pp. 239-262) and brings measurable benefits to
the economy (Lamine et al., 2018, pp. 1121-1141). Well-developed incu-
bators have the ability to remove resource gaps or business knowledge gaps
(Yusubova et al., 2019, pp. 803-818). They lead to the development of
enterprises as well as new products (Breznitz & Zhang, 2019, pp. 885-
873). Therefore, it seems important that the range of services that incuba-
tors provide should be as wide as possible (Kee et al., 2019, pp. 43-59;
Lasrado et al., 2016, pp. 205-219; Stokan et al., 2015, pp. 317-327). Only
the proper matching of services to the needs of incubated entities will pro-
mote their real development (Kapinga et al., 2018, pp. 1-14, Reyani et al.,
2018, pp. 569-573; Vanderstraeten et al., 2016, pp. 45-64). Otherwise,
incubators may not fulfill their functions and may not improve regional
development (Hong et al., 2017, pp. 569-582). However, extending the
protective umbrella too far over the incubated enterprises can cause them to
perform worse than enterprises outside the incubator (Lukes et al., 2019,
pp- 25-34). Incubators in themselves do not ensure the success of start-ups
(Mas-Verdu et al., 2015, pp. 793-796), but they have the opportunity to
provide services that will provide assistance for the future development of
the entities (Sousa et al., 2018, pp. 823-834).

Nevertheless, determining the success factors of incubators is not an
easy task, because incubation of new ventures is a very flexible process
aimed at achieving various goals (Franco er al. 2018, pp. 239-262). A posi-
tive perception of the incubator's work translates into the effectiveness of
entrepreneurs and vice versa — i.e., the effectiveness of entrepreneurs has
a positive effect on the functioning of the incubators (Martinez et al., 2018,
pp- 1-15). For this reason, incubator managers should ensure a good image
of the incubator and its brand (Lucic et al., 2018, pp. 1-11).

The location of companies in incubators may be conducive to establish-
ing cooperation in the area of new solutions (Wu et al., 2020; Apa et al.,
2017, pp. 198-221). This is especially important for small entities that are
just beginning to grow, because it allows the risk associated with creating
innovation to be spread over many entities (Zouaghi et al., 2018, pp. 92—
104). Creating conditions in which entrepreneurs have the opportunity to
build networks increases the chances of establishing contact with other
companies in the future (Breznitz et al., 2018, pp. 343-367). Networks of
connections can be formed not only between incubated enterprises, but also
outside them, which may facilitate the attraction of venture capital (van
Rijnsoever, 2020, pp. 1-15). Enabling entrepreneurs to enter the network
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brings better results than providing physical infrastructure for companies
located in incubators (Fernanades et al., 2017, pp. 153-170).

University business incubators are one of the possibilities for stimulat-
ing entrepreneurship among researchers, students and graduates (Guerrero
et al., 2020). Nevertheless, to enhance these effects, it is necessary to create
entire entrepreneurship-related curricula so that entrepreneurial ecosystems
can be created (Allahar & Sookram, 2019, pp. 15-25; Baskaran et al.,
2019, pp. 385—400; Stevenson, 2017, pp. 140-144). Such ecosystems, apart
from elements of education, are made up of incubators and partnership
agreements between universities and external partners who are interested in
the commercialization of knowledge (Guerrero & Urbano, 2016, pp. 551-
563).

Creating university business incubators as a tool through which
knowledge can be commercialized brings favorable results (Ng et al., 2019,
pp- 465-485). The more so that the Central Statistical Office data indicate
that enterprises with no connections with universities do not recognize
them as a source of innovation (Krawczyk, 2013, pp. 5-18). Incubators can
therefore be a link between business and universities (Bras & Preto, 2019,
pp- 147-155). The commercialization of knowledge generated at the uni-
versity has another positive aspect, i.e., thanks to which it is possible to
develop practical solutions that have been developed from public funds
(Pohulak-Zotedowska, 2013, pp. 37-52). This means that basic research
that has been financed from public funds goes into the market in Poland as
applied research on a commercial basis. The effectiveness of incubators at
universities with a rich tradition of knowledge commercialization may look
slightly different. On the one hand research conducted in Israel and Aus-
tralia showed that universities played an important role in the creation of
new products by incubatees (Rubin et al., 2015, pp. 11-24). On the other
hand Kolympiris and Klein (2017, pp. 145-170) indicated, that after the
establishment of university business incubators, the quality of university
innovations decreased.

The aforementioned literature on incubators raises issues related to the
factors responsible for their success or discusses the processes of
knowledge transfer that occur in incubators. The issues discussed are treat-
ed both from the side of positive impact on incubated enterprises and also
indicate some limitations in the process. The positive assessment of the
functioning of incubators related mainly to research conducted in countries
such as Canada (Breznitz & Zhang, 2019, pp. 885-873), the USA (Lasrado
et al., 2016, pp. 205-219), Australia and Israel (Rubin et al., 2015, pp. 11—
24). In countries with a slightly lower level of development, e.g. Italy
(Cavallo et al., 2020, pp. 239-262; Lukes et al., 2019, pp. 25-34), Spain
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(Mas-Verdu et al., 2015, pp. 793-796) and a lower level of development,
e.g. Brazil (Vanderstraeten et al., 2016, pp. 45-64; Silva & Da Chunha,
2018, pp. 298-313), the results are not clear. Some of them confirm the
effectiveness of the operation of incubators, others indicate problems in
their functioning. In this context, it was particularly intriguing that in the
Czech Republic, a country similar to Poland in terms of economic devel-
opment and historical experience, incubator tenants were less productive
than enterprises outside incubators (Dvoulety et al., 2018, pp. 543-563).
For this reason, there is a gap in the literature related to the assessment of
the functioning of incubators in catching-up countries, especially in Central
and Eastern European countries, among which Poland belongs. It is reason-
able to check how these institutions function in Poland. The conducted
analyzes will allow to determine whether entities in incubators are more
innovative than outside them. In addition, their functioning will be assessed
not only in relation to the introduction of product innovations that appeared
in the previously discussed study (e.g. Fernanades et al., 2017, pp. 153—
170), but will be extended to process innovations and R&D activities. The
analyzes will take into account the level of novelty of implemented innova-
tions, which was not the case in previous studies.

Research methodology

The research on the impact of technology incubators and academic entre-

preneurship incubators on innovation activity was designed on the basis of

international standards for measuring innovation activity contained in the

Oslo Methodology (OECD/Eurostat, 2005, pp. 47-49). The dependent var-

iables were:

— product innovations;

— process innovations together with their types, i.e., new production
methods, new production-related systems and new systems supporting
the operations of enterprises;

— expenditure on research and development.

In the case of product and process innovations, the scale of implemented
novelties was also taken into account. They referred to (OECD/Eurostat,
2005, pp. 57-58):

— new products/process for the enterprise itself which implements them,

— new products/process for the market in which the enterprise operates;

— new products/process for the country of origin;

— new products/process on a global scale.
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The independent variables were technology business incubators and
university business incubators.

The study was conducted in 2017 and covered the years 2014-2016.
The three-year research period is also a standard in the study of innovative
activity (cf. Eurostat survey).

Primary data was used to perform the analysis. It was collected using
the survey form. This was constructed in such a way that respondents gave
an affirmative answer in the event of the occurrence of the analyzed phe-
nomenon in their enterprise. For example, one of the questions was "Did
the enterprise in 2014-16 incur expenditure on research and develop-
ment?". Respondents answered with either a yes or a no. Then, the answers
were assigned the value 1 (when the analyzed type of innovative activity
occurred in the enterprise or when the services of incubators were used in
the entity) or O (when the analyzed type of innovative activity did not occur
in the enterprise or when the services of the incubators were not used in the
entity).

Dichotomous variables allow the use of probability theory in the analy-
sis. In this case, one of three methods can be used: a linear probability
model, a logit model or a probit model. The linear probability model can be
easily estimated using multiple regression methods. Its use, however, is
inadvisable, because the values of such a function may be negative or
greater than one, and in the case of this study these values have no interpre-
tative sense (Long, 1997, pp. 38—40). In this situation, it is better to use
probit or logit models. Both models are very similar. The main difference
between the models is that in the probit model the probability value of the F
distribution function of the standard normal distribution is probable, while
the logit model uses logistic distribution (Maddala, 1992, pp. 327-328).

Estimation of the parameters of models with a dichotomous variable is
carried out using the maximum likelihood method. It gives the highest
probability of obtaining the values observed in the sample (Aldrich & Nel-
son, 1984, pp. 49-54). In the study, the maximization of the likelihood
function was performed using techniques used for non-linear estimation.
Models were estimated in Staistica software using the quasi-Newton meth-
od.

The model calculations were made at the significance level a = 0.01, o =
0.05 and o = 0.1. The statistical significance of the models is determined on
the basis of Wald's chi-square statistics, and the verification of the signifi-
cance of parameters using Student's t-statistics, based on asymptotic stand-
ard errors of assessment.

The estimated models are in the form of a linear function. A positive
sign next to a directional coefficient means that the probability of occur-
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rence of the type of innovative activity being examined (e.g., creation of
product innovation) is greater in the group of entities that used the services
of the analyzed incubator. In the case of a negative sign, the situation is
opposite — the probability is higher in entities that did not cooperate with
incubators.

In the Results section only models that met the requirements of statisti-
cal significance were presented. The value of the probability of occurrence
of individual types of innovative activity was also estimated, so that it was
visible how big the difference in innovation between incubator tenants and
entities outside incubators was.

Results

In total, the survey was completed by 1058 industrial enterprises, whose
activities are classified in Section C Polish Classification of Business Ac-
tivity (Polska Klasyfikacja Dzialalnosci). 666 enterprises came from the
Pomeranian voivodeship, and 392 from the Kuyavian-Pomeranian voivode-
ship (Table 1). Nearly half of the surveyed entities were micro and 1/3
small enterprises. Medium-sized enterprises accounted for less than 20% of
the surveyed enterprises, and large ones 4%.

Among the surveyed enterprises, only a small number used the services
of technology incubators and academic entrepreneurship incubators (Table
2). In the Pomeranian voivodship there were 12 and 10 entities, respective-
ly, whereas in the Kuyavian-Pomeranian voivodeship there were 8 and 7.

When considering the impact of technology business incubators on the
analyzed types of innovative activity, it is noted that they affected activities
positively (Table 3). The incubators contributed most to the implementation
of new production processes. It can be concluded that the introduction of
new processes to enterprises that used incubator services is almost certain,
as p1 = 0.95. In the opposite case, i.e., in enterprises that did not cooperate
with incubators, the level of p» = 0.61. Analyzing the types of process in-
novations more closely, a significant impact of incubators on the imple-
mentation of new production methods and production-related systems is
also noticeable. In the first case, the probability of their introduction in-
creases more than 1.5 times from p, = 0.43 (in enterprises not using incuba-
tor services) to p1 = 0.70 (among participants of incubators), and in the
second more than 3 times, with p, = 0.21 to p; = 0.65. Incubators did not
have a significant impact on the implementation of new support systems.
Due to the activity of technology, business incubators in the surveyed enti-
ties, the probability of introducing new products to the market was p; =

806



Oeconomia Copernicana, 11(4), 799-817

0.85 and was 1.5 times higher than in entities that did not cooperate with
them. The probability of incurring expenditure on R&D in the group of
entities using the services of incubators was p; = 0.75 and was over 2.5
times higher than in the opposite case of enterprises not using the services.
Incubators were characterized by a large and positive impact on innovation
activity. Unfortunately, models that illustrated their impact on the degree of
novelty of the analyzed products and processes did not meet the conditions
of statistical significance.

University business incubators contributed less to the implementation of
innovations than technological incubators (demonstrated by fewer models
meeting the conditions of statistical significance being estimated), but their
impact was positive (Table 4). University incubators have contributed most
to the launch of new products. In relation to entities not using incubator
services, the probability increased by 1.5 times from p> = 0.58 to p; = 0.88.
At this stage of consideration, it should be emphasized that in the study of
the impact of university incubators on the degree of novelty of implement-
ed product innovations, one model meeting the conditions of statistical
significance was estimated. Namely, among the recipients of incubators,
innovations on a global scale were more often implemented. On the one
hand, this is a positive phenomenon, because the probability increased 5
times, on the other, it remained low, p; = 0.24. This means that every fourth
enterprise has implemented novelty on such a large scale. Nevertheless, this
is the beginning from which the development of innovative academic en-
trepreneurship can begin.

Among the process innovations, university incubators only affected the
implementation of production-related systems. Entities that used their ser-
vices implemented this type of innovation almost three times more often.
The probability of its implementation was p1 = 0.59.

In entities using the services of university business incubators, the prob-
ability of incurring expenditure on R&D increased. It amounted to p; =
0.53 in this group and was almost 2 times higher than in the opposite case.

Discussion

Undoubtedly, in the surveyed enterprises, incubators contributed to stimu-
lating innovative activity. The importance of incubators in implementing
innovative solutions has been confirmed by research conducted in Italy
(Sedita et al., 2019, pp. 439-454) and in Brazil (Mansano & Pereira, 2016,
pp- 23-32), where enterprises associated with the incubator implemented
more product innovations. In the case of university incubators, this result
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was confirmed in Australian (Breznitz & Zhang, 2019, pp. 885-873) and
Brazilian (Marques et al., 2019, pp. 153-169) studies. This shows that de-
spite the doubts related to the functioning of incubators that arose during
the literature review, incubators are a good tool to support the creation of
product innovations in developing and developed countries.

At the same time, it is noticeable that technology business incubators
were characterized by greater efficiency than university business incuba-
tors. For the former, more models meeting the conditions of statistical sig-
nificance were estimated, and except creating product innovations the
probability of the occurrence of the analyzed innovative phenomena was
higher. This is surprising, because the proximity of the university should
provide incubatees greater access to knowledge resources. It is difficult to
give an unambiguous reason for this condition, however, Italian studies
indicate that providing too friendly an environment for incubated entities
may reduce their effectiveness (Lukes et al., 2019, pp. 25-34). In the case
of the studied region, it may turn out that the university community protects
entities in the incubator to a greater extent than in the case of technological
incubators, therefore they do not have to be as innovative as entities in
technological incubators. However, explicit confirmation of this thesis re-
quires additional analysis.

At this stage, it should be emphasized that university business incuba-
tors have contributed to the implementation of innovations worldwide. This
means that entities residing in incubators most likely use the potential of
the close vicinity of the university. This is a very positive phenomenon,
because while innovations are implemented in the Polish industry, they are
at a low level (Sachpazidu-Wdjcicka, 2017, pp. 287-299). The number of
entities that used university business incubators' services in the scale of the
regions studied was small, but this phenomenon is the beginning from
which a more intensive development of the region may begin.

Entities located in technology business incubators more often imple-
mented process innovations than entities situated outside of them. This
concerned new production and production-related systems. In the case of
university incubators, the impact was noticed only for production-related
systems. This phenomenon may be associated with the implementation of
product innovations, because one of the factors that forces enterprises in
incubators to implement new processes is the need to improve the product
and increase production (Adelowo et al., 2015, pp. 72-89).

In the surveyed enterprises, incubators contributed to the expenditure on
R&D. This is a positive phenomenon, because R&D is one of the most
important variables influencing patenting by incubatees (Lofsten, 2015, pp.
1-32).
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A small number of enterprises that used the services of technology busi-
ness incubators and university business incubators might suggest that the
impact of these institutions on the economy of the regions is small. Howev-
er, statistical analysis provides evidence to note their significant impact. It
turns out that incubator tenants are more innovative than companies located
outside of them.

Conclusions

The analysis of the impact of technology business incubators and university
business incubators has confirmed their systemic, positive impact on the
innovation of the surveyed entities. Both types of incubators contributed to
expenditure on R&D, creation of new products and implementation of new
processes. The research hypothesis has been confirmed and the aim of the
study achieved. Nevertheless, it should be emphasized that the analyzes
showed a weak relationship between enterprises — tenants of technology
incubators, and the degree of novelty of the implemented product and pro-
cess innovations. In the case of university business incubators, a positive
correlation was noticed for new product worldwide. Taking into account
the fact that incubators should significantly increase the level of incubeet-
ies' innovation, it can be assumed that university incubators filled this gap,
while technological incubators did not.

At the same time, the research has some limitations. On the one hand, it
can be concluded that incubators positively influenced the innovation activ-
ity of incubeeties, on the other hand, it is difficult to quantify exactly the
influence of the incubators' contribution to the development of participants.
Therefore, research should be deepened and the functioning of the incuba-
tors themselves and their tenant entities should be assessed. There should
be an examination of the availability and nature of services provided by
these institutions and an assessment of how entrepreneurs evaluate them. In
addition, the study is limited to analyzing two regions in Poland. It is,
therefore, difficult to generalize from them to the entire population — all
the more so because in the economy some incubators are more effective,
others less (M'Chirgui et al., 2018, pp. 1142-11).

Despite the denoted limitations, the conducted analyzes filled the re-
search gap indicated at the beginning of the paper. From the point of view
of enriching the literature, it was indicated that in Poland, a country located
in Central and Eastern Europe, incubators contribute to increasing the level
of innovation of tenant companies. The study shows that transferring of
system solutions related to stimulating innovation (including incubators)
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from developed countries to catching up countries may be successful. The
strength of the study was that this thesis was confirmed using econometric
modeling. Although only a few companies have used the services of incu-
bators, the impact on such companies is high. If only simple statistical
analyses had been made, this fact would not be visible. From the perspec-
tive of practical implications, the analysis carried out gives a signal to local
government authorities. It indicates that the phenomenon of incubation
allows the development of enterprises by creating new products and im-
plementing new processes. Considering the fact that in the period under
consideration only a small number of entities used the services of incuba-
tors, one should consider how to increase their number. This could have
a positive impact on the development of the region.
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