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Abstract 

 

Research background: Innovative economy and the business environment are important factors 

in the socio-economic development of a country. In a knowledge-based society, economic pro-

cesses (especially innovation activity) require a specific stimulus. This stimulus can be provided 

by business support organization, which have been present in the Polish economy since the 1990s. 

Purpose of the article: The main goal of the article is to assess the system impact of business 

support organizations on cooperation in the area of new solutions (product and process innova-

tions) in industry in Poland. 

Methods: The research method which was used in the analysis was logit modelling. Cooperation 

in the area of new solutions with the supplier, recipient and competitor was established as a de-

pendent variable and business support organizations as independent variable. The analysis using 

logistic regression was based on comparison two groups of enterprises: those that were service 

recipients of support organizations and those that did not belong to this group. In this way, it was 

possible to determine if the use of BSO services increased the chances for innovative cooperation 

in industry. The survey was conducted in 2013–2017 among 6284 industrial enterprises. 

Findings & Value added: The survey showed that business support organizations significantly 

and systematically influence the establishment of innovative cooperation. Recipients of support 

organizations twice more often cooperated with suppliers and recipients than entities that did not. 

Stimulation of cooperation with competitors by BSO was weaker than it was in the case of sup-

pliers and recipients. The conducted study provided information on the level of development of 
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the national innovation system in catching-up countries on the example of Poland. It was pointed 

out that in economically weak territories, one should focus on stimulating innovative activity as 

such, while in the developed ones should be transferred to more advanced forms, i.e. innovative 

cooperation. 

 

 

Introduction 

 

Innovative economy and business environment are important factors in the 

socio-economic development of the country (Churski & Dominiak, 2012, 

pp. 54–77). In a knowledge-based society, economic processes require 

a specific stimulus that is a synergic system of business entrepreneurship, 

scientific innovation and dynamic creativity, creating an innovation ecosys-

tem, although the formulation itself all the time raises interpretative doubts 

(Oh et al., 2016, pp. 1–6.). The mentioned creativity in the field of 

knowledge implementation and research results in order to develop innova-

tive products, services, techniques and technologies, as well as system solu-

tions, translates into the level of competitiveness of enterprises, regions and 

countries. A long-term analysis of innovation limitations indicates that their 

mitigation depends on the institutionalization of the business sector envi-

ronment, especially small and medium-sized enterprises, and the develop-

ment of the business climate. In a broad sense, this environment includes 

institutional equipment and an innovative environment (Dominiak, 2013, 

pp. 44–64). 

Business support organizations function among the institutional equip-

ment structures. The currently developed national and regional develop-

ment strategies outline the structure of the support structures of innovative 

economy based largely on the intervention of state authorities in the process 

of knowledge transfer. When looking for and reviewing the studies in this 

field, many publications can be found, but there is a lack of research on the 

systematic impact of such institutions on cooperation in the field of new 

solutions in macroeconomic terms, not only in relation to the Polish econ-

omy, but also the world. An example of such activities was the attempt to 

search for system solutions in the Hungarian economy. Csizmadia and 

Grosz (2011, p. 6) proved that this country has not achieved a critical mass 

for the links between the institutional sector and industry and their trans-

formation into innovative cooperation between enterprises. Another related 

study, but only theoretical and conceptual, without an empirical assessment 

of phenomena with such relations was carried out in Poland by Bednarz 

and Markiewicz (2015, pp. 91–115). This problem is not only about con-

firming the thesis that business support institutions have a positive impact 

on establishing innovative cooperation. A particularly interesting phenom-
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enon is the precise definition of the directions and scale of such impact. 

This became the primary premise for conducting research in this area. In 

this context, the research hypothesis is that business support organizations 

significantly, strongly and systematically accelerate cooperation in the area 

of new solutions in terms of sectors in industrial enterprises in Poland. The 

main research goal is to assess the systemic importance of business support 

organizations in stimulating innovative cooperation in Polish industrial 

enterprises. 

The article has been divided into five sub-chapters. The first one pre-

sents the most important research results related to the functioning of busi-

ness support organizations and innovative cooperation. The second one 

presents the research method and the characteristics of the research sample. 

The analysis covered Polish industrial enterprises in the years 2013–2017. 

Based on the data contained in the questionnaires, multivariate models of 

the logit type were estimated, which illustrated the influence of business 

support organizations on cooperation in the area of new solutions. The Sta-

tistica software was helpful in the analytical processes. Next, the results of 

the analyses were presented and confronted with the results of research 

conducted by other scientists. The article ends with the summary of the 

analyses. 

 

 

Literature review 

 

In Poland, business support organizations (BSO) have been present since 

the mid-1990s (Matusiak, 2010, pp. 9–10). Over the last 25 years, the port-

folio of services provided by them has significantly developed, and in 

Polish and foreign literature there are more and more studies related to the 

assessment of their impact on the economy. The nomenclature related to 

defining the names of particular types of BSO in world literature is hetero-

genous. In most cases, this is due to the translation of the names of national 

phenomena into English. Therefore, in this article, the types of individual 

support organizations are defined by the functions they fulfil in the Polish 

national industrial system, and then their counterparts were searched for in 

the world literature. In Poland, the following are distinguished (Matusiak, 

2011, p. 182): 

– innovation centres – technology parks, technological incubators, aca-

demic business incubators, technology transfer offices; 

– financing institutions – business angel networks, local or regional loan 

funds, credit guarantee funds; 

– business centres – training and consulting centres. 
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Innovation centres focus on promoting and supporting innovative activi-

ty among enterprises. Their activity is closely related to the innovative ac-

tivity (Mizgajska & Wściubiak, 2018, pp. 26–37). Enterprises located in 

technological parks are characterized by better innovative performance, and 

companies from less technologically developed regions benefit more in this 

context (Albahari et al., 2016, pp. 253–279). This allows to obtain, among 

others, better sales results and its growth (Gwebu et al., 2019, pp. 193–

211). Functions of parks are supplemented by the operation of incubators 

on their premises. They play an important role in the development of start-

ups, because the entities operating in technological incubators have better 

results than those outside them (Reyani et al., 2018, pp. 569–573). Similar 

functions are fulfilled by academic business incubators, in which emphasis 

is placed on stimulating entrepreneurship among academic staff and stu-

dents. This type of incubator can achieve better results due to close proxim-

ity to the university’s scientific background (M'Chirgui et al., 2018, pp. 

1142–1160).  

In the case of enterprises operating in the area of technology parks and 

incubators, their geographic approximation occurs, which allows the crea-

tion of network ties (Cassi & Plunket, 2014, pp. 395–422, Stokan et al. 

2015, pp. 317–327). Relations between enterprises (whether in the struc-

tures of innovation centers or outside of them) influence their innovative 

activity (Karbowski & Prokop, 2019, pp. 73–89). However, studies analyz-

ing the phenomenon of cooperation in technology parks lead to contradicto-

ry results. On the one hand, in Spain it has been noticed that the geograph-

ical approximation of enterprises increases the probability of cooperation in 

the area of new solutions (RocioVasquez-Urriago et al., 2016, pp. 137–

147). Similar conclusions were reached by Murat Ar and Baki (2011, pp. 

172–206), who, on the basis of an analysis of Turkish parks, noticed a sig-

nificant chance for additional relationships with suppliers resulting in pro-

cess innovations. In this context, cooperation can be understood as a sys-

temic feature that contributes to the growth of innovation (Gao et al., 2019, 

pp. 795–808). On the other hand, Czech research confirmed that the loca-

tion within the park does not always contribute to establishing cooperation 

(Steruska et al., 2019, pp. 1–15). This may be related to the different level 

of development of enterprises that use park services (Ubeda et al., 2019, 

pp. 21–48). Taking into account the fact that Poland (like the Czech Repub-

lic) belongs to the group of catching-up countries, it is interesting how this 

phenomenon will take shape in this country. Incubators also contribute to 

the development of cooperation between enterprises (Apa et al., 2017, pp. 

198–221). It is important because the habit of entering network systems by 
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young entrepreneurs teaches good practices and favors establishing cooper-

ation also in the future (Breznitz et al., 2018, pp. 343–367). 
Technology transfer offices intermediate in the transfer of technologies 

from the sphere of science to business and between enterprises themselves. 

It is easier for the centres to stimulate the process of mediation and cooper-

ation between the enterprises themselves, because problems related to the 

trust of scientists arise on the science-business line (Sideri & Panagopoulos, 

2018, pp. 953–965). However, due to their relationship with universities, 

the analysis of the activity of centers mainly refers to the support of scien-

tists in the processes of commercialization of knowledge generated at the 

university and establishing cooperation between scientific institutions and 

enterprises (Bolni et al., 2020; Olaya-Escobar et al., 2020, pp. 1–10; 

Secundo et al., 2019, pp. 253–268, Castillo et al., 2018, pp. 120–138) 

These studies refer to the experience of developed economies. Moreover, in 

developing economies, the establishment of the centre does not guarantee 

an increase in the commercialization of university research due to limited 

legal and resource capacity (Belitski et al., 2019, pp. 601–615). At this 

stage, it should be emphasized that the literature lacks studies that would 

examine the support of technology transfer processes between enterprises 

under the influence of the activity of technology centers. The authors of this 

study are trying to fill this gap. 

Financing of innovation activity takes place thanks to private support 

(business angels networks) or public support (loan and guarantee funds). 

Investments of business angels fill the gap related to the imperfections of 

the financial market in relation to the high risk of innovative projects and 

the difficulties associated with their evaluation (Scheela et al., 2018, pp. 

96–106). Thanks to the know-how raised with the capital, they ensure the 

advantage of the enterprises in which they exist (Levratto et al., 2018, pp. 

339–356). Due to the fact that business angels often invest in industries in 

which they have experience, they also bring their networks of contacts to 

companies, which should result in increased cooperation. However, it is 

difficult to confirm this thesis on the basis of the available literature. The 

research conducted so far has focused more on the criteria for selecting 

entities covered by support (Pezeshkan et al., 2020; Block et al., 2019, pp. 

329–352, Croce et al., 2019) or their survival (Choi & Kim, 2018, pp. 1–

19) rather than on aspects related to cooperation. 

In Poland loan and guarantee funds are an institutional form of public 

support for entrepreneurship and innovation. Their counterparts in devel-

oped economies can be found in public programs of financial support for 

innovation in the form of loans. Funds offer loans and guarantees to entre-

preneurs on more favourable terms than banks. At the same time, fund re-
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cipients are enterprises with lower growth potential than the network of 

business angels (Grimsby, 2018, pp. 1344–1365). Compared to the network 

of business angels, investments capitalized by loan funds are growing less. 

It is related to the extra-capital know-how contributed by angels (Quas et 

al., 2020). In developed economies, it induces beneficiaries of public funds 

to seek partners for cooperation (Ahn et al., 2020, pp. 1–14). It is, there-

fore, necessary to answer the question whether the operation of loan funds 

in Poland will encourage enterprises to enter the innovation network, or 

will not occur.  

The training and consulting centres aim to support entrepreneurship, but 

not only that related to innovation. They increase the economic potential of 

the region in which they operate and improve the quality of life of its in-

habitants. Their number is very high in the Polish innovation system in 

comparison to other BSO (Wójcik-Karpacz & Rudawska, 2016, pp. 248–

264), which is why they cannot be omitted in the analyses. At the same 

time, centers in Poland focus more on services related to enterprise man-

agement — its creation, marketing, etc. Only a small part of them offer 

services related to innovation (Bąkowski et al., 2018, pp. 27–33). There-

fore, the activity of centers may translate, to a lesser extent, directly into 

establishing innovative cooperation. 

Summing up the theoretical part of the considerations, it is worth noting 

that the activity of support organizations in developed countries is relative-

ly stabilized, although it sometimes raises doubts there as well. In the new 

EU member states, the results of the research are much more ambiguous 

and of a heterogeneous nature, from the lack of systemic influence of insti-

tutions in Hungary, through questionable benefits achieved by enterprises 

in the Czech Republic, to positive connotations in Poland. The problem 

concerns the level of maturity of the economy as a whole (macroeconomic 

level), as well as its individual components, i.e. enterprises establishing 

cooperation with support institutions (microeconomic level). 

 

 

Research methodology and the sample 

 

Cooperation in the area if new solutions may concern various entities. En-

trepreneurs can operate innovatively with other enterprises as well as with 

subjects from the sphere of science (OECD, 2005, pp. 79–80). Due to the 

wide range of forms of cooperation, the analysis in this article is limited to 

the sectoral approach. In this context, cooperation with the supplier, the 

recipient and the competitor was assumed as dependent variables. 
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The independent variables are business support organizations, which 

most often occur in Poland. These are technology parks, technology incu-

bators, academic business incubators, technology transfer offices, business 

angel networks, local or regional loan funds, credit guarantee funds and 

training and consulting centres.  

 The study was of a qualitative character. The respondents determined 

whether they cooperated in the area of new solutions and whether they used 

the services of business support organizations. Their answers were assigned 

the 0 values, if they did not establish innovative cooperation or did not 

cooperate with business support organizations, or 1 if they established in-

novative cooperation or cooperated with BSOs.  

In the case of accepting qualitative variables to the dichotomous anal-

yses, it is not possible to use multiple regression, which is widely used in 

quantitative research. Theoretically, it is possible to use a linear probability 

model in this case, which is easy to estimate with the use of multiple re-

gression methods. It was particularly popular in the 1960s and 1970s 

(Maddala, 2006, p. 369). Using this function is, however, not recommend-

ed, because its values may be negative or greater than one, and in the case 

of this study they are devoid of an interpretative meaning (Stanisz, 2007, p. 

217). Generally speaking, logistic regression is a mathematical model that 

we can use to describe the influence of several variables X1, X2, …, Xk on 

the dichotomous variable Y. When all independent variables are qualitative, 

the logistic regression model is synonymous with the log-linear model 

(Świadek, 2011). 

The regression coefficients are usually estimated using maximum likeli-

hood estimation (Gourieroux & Monfort, 1981, pp. 83–97). It uses the as-

sumption of the form of a logistic distribution (Gruszczyński, 2009, p. 169). 

MLE consists in determining the vector of parameters 
ML

k )(α  in such a way 

as to maximize the probability of the occurrence of values that previously 

appeared in the sample (Welfe, 2008, p. 73). In the most general categories, 

MLE maximizes the credibility function or its square (Stanisz, 2016, p. 

204).  

In the logit model, the probability is related to the odds. Probability is 

understood as a situation in which the number of successes is determined in 

relation to the number of attempts. On the other hand, the odds are ex-

pressed by the probability that a given event will occur (success) to the 

probability that a given phenomenon will not occur (failure) (Danieluk, 

2010, p. 206). In this context, logit modelling offers the so-called odds ratio 

that allows to compare two observation classes. In this study, two groups of 

enterprises were compared — those that used the services of support insti-

tutions and those that did not (more in: Gorączkowska, 2018, pp. 741–759). 
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It indicates the relationship that a given event (e.g. establishing cooperation 

with a competitor) will be included in the first group of elements (e.g. in 

enterprises using technology transfer offices) in relation to the fact that it 

will also be in the second group (e.g. in the group of entities that did not 

use the services of centres). They are written using the formula (Stanisz, 

2007, p. 222): 
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The values of the odds ratio are interpreted as follows: 

– OddsRatio> 1 – in the first group an incident is more likely to occur, 

– OddsRatio< 1 – in the first group an incident is less likely to occur, 

– OddsRatio = 1 – in both observation classes, the event is just as likely. 

The study of the impact of business support organizations on the inno-

vative activity was attended by 6284 enterprises whose business profile 

corresponds to section C of the Polish Classification of Activities: Industri-

al processing. The study was conducted in 2013–2017 and covered the 

whole Poland with respect to regional proportions.  

In the surveyed group of enterprises (Table 1), more than 44% were mi-

cro enterprises that employed 9 people or less. Small entities with employ-

ment from 10 to 49 persons accounted for nearly 35% of the research sam-

ple, and medium enterprises (from 50 to 249 employees) over 16%. The 

share of large enterprises in the sample amounted to less than 5%. 

Out of 6.284 enterprises that participated in the survey, 3.792 used the 

services of at least one business support organization. The service recipi-

ents of exactly one support institution were 2023 enterprises, 505 two, 641 

three and 68 four in the analyzed period.  

The detailed number of enterprises that used the services of individual 

support organizations is presented in Table 2. Due to the fact that one en-

terprise could use the services of several support institutions or not use the 

services of any, the sum of the percentages in Table 2 is not equal to 100%. 
From among all business support organizations, training and consulting 

centres were the most popular. Over 30% of the surveyed entities used their 

services. The recipients of loan and guarantee funds were approximately 

20% of enterprises. Fewer entities benefited from the services of innovation 

centres. 7% of surveyed enterprises benefited from the offer of technology 

parks, less than 4% of the technology transfer offices, slightly over 2% of 

technology incubators, and 1.6% of the academic business incubators and 

business angel networks. 

(1) 
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It should be clearly emphasized at this stage that, despite the large popu-

lation, these studies are not representative from the point of view of statis-

tics. There was no selection of a random sample of enterprises. Based on 

a private enterprise base (Teleadreson), covering nearly one hundred thou-

sand industrial entities, an attempt was made to reach each of them. As 

a consequence, it is not possible to extend the inference to the entire popu-

lation of industrial enterprises in Poland, although the authors have not 

encountered in the national literature of the subject even with similar, in 

terms of sample sizes, studies, and even more so with their statistical repre-

sentativeness. 

 

 

Results  

 

Empirical analyses began with the creation of a general model illustrating 

the impact of business environment institutions on establishing any cooper-

ation in the area of new solutions. The theoretical form of the logit model 

looks as follows:  

 
InCo = ßTP*BSOTP + ßTI*BSOTI + ßABI*BSOABI + ßTTO*BSOTTO+ 

ßBAN*BSOBAN + ßLF*BSOLF + ßCGF*BSOCGF + ßTCC*BSOTCC + ß0 

 

where: InCo is defined as innovative cooperation and BSO are individual 

business environment institutions 

– BSOTP  – Technology Parks, 

– BSOTI  – Technology Incubators, 

– BSOABI  – Academic Business Incubators, 

– BSOTTO  – Technology Transfer Offices, 

– BSOBAN  – Business Angels Networks, 

– BSOLF – Local and Regional Loan Funds 

– BSOCGF  – Credit Guarantee Funds, 

– BSOTCC  – Training and Consulting Centres. 

 

The empirical logit model adopted the following form: 

 
InCo = 0,82*BSOTP + 1,03*BSOTI + 1,10*BSOABI + 0,76*BSOTTO+ 

                    0,51*BSOBAN + 0,16*BSOLF + 0,49*BSOCGF + 0,67*BSOTCC - 

0,67 

 

The statistics for the model and its parameter presented in Table 3 meet 

the requirements for allowing them for interpretation. The most interesting 

is their economic overtone. It turns out that enterprises that used the ser-

(2) 

(3) 
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vices of any support organizations significantly more often cooperated in-

novatively than entities that did not belong to the group of their recipients. 

The impact was varied — the innovation centres were more influential. In 

entities that used the services of business support organizations, the chances 

of cooperation were more than two to three times higher than in enterprises 

that did not cooperate with support organizations. The financing institutions 

and training and consulting centres were characterized by a slightly smaller 

impact. In this case, the chances of establishing cooperation in the area of 

new solutions with the supplier or recipient or competitor grew from 18% 

to 90%. Interesting conclusions are also provided by the constant estimated 

for the model. The value of its odds ratio is at the level of 0.51, which 

means that enterprises that do not use the services of support organizations 

are halving the number of innovative cooperation. The presented picture of 

relations between business support organizations and enterprises proves 

positive, strong and systematic influence of such organizations in the sup-

port of initiation and implementation of cooperation in the area of new 

solutions in the Polish industry. 

In the case of the analysis of the impact of business support organiza-

tions on innovative cooperation, the possible correlations of independent 

variables should be included in the interpretation of statistical models. The 

developed correlation matrix (created on the basis of the Pearson’s correla-

tion coefficient) clearly indicates the lack of a strong dependence between 

variables (Table 4). From an economic perspective, this means that the 

surveyed enterprises used the services of only one support organization. 

The only case where we see a relationship, although it is still relatively 

weak, concerns guarantee and loan funds. Entrepreneurs reporting to only 

one support organization can be interpreted in two ways. On the one hand, 

this means the lack of related (integrated) services offered by BSOs and 

their isolation, and on the other, it allows the specialization of the portfolio 

of these services. In this context, it is important that the employees of the 

support organizations are aware of the functions fulfilled by individual 

BSO in the economy and in the absence of appropriate competences in one 

institution, they were able to direct entrepreneurs to another one. 

All business support organizations that were taken into account in the 

analysis increased the chances of establishing cooperation in the area of 

new solutions with the suppliers (Table 5). It is worth emphasizing in this 

case that the estimated odds ratio is characterized by a high level of statisti-

cal significance (p-value=0,01), which shows that 99% of the research 

sample is part of the estimated model. Most often, cooperation was estab-

lished with suppliers in enterprises that used the services of training and 

consulting centres, business angel networks and credit guarantee funds. 
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They were more than doubled in relation to enterprises that were not inter-

ested in these institutions. Almost two-fold increase in opportunities was 

noted in the case of innovation centres — technology parks, technology 

incubators, academic business incubators and technology transfer offices. 

The smallest, but still positive impact was seen in loan funds. The chances 

of implementing novelties among their recipients increased by 40%. The 

constant at the level of 0.25 informs that the chances of cooperation in enti-

ties that did not use the services of support institutions are 75% lower than 

in companies that used the BSOs services. 

The impact of business support organizations on establishing innovative 

cooperation with customers is lower than in the case of suppliers (Table 5). 

It is visible in two aspects. First, the conditions of statistical significance 

were not met by one institution, namely the local or regional loan funds. 

This means that among their recipients, no regularities related to more fre-

quent or less frequent cooperation with the recipient were noticed. Second-

ly, the odds ratio estimated for the “recipient” model was lower than for 

suppliers. More than two-fold increase in the chances of establishing coop-

eration was noted only among the recipients of technological incubators. 

Other innovation centres increased them from 60% to 70%. In this range, 

there were also chances among enterprises that used the services of the 

business angels network (70%) and training and consulting centres (66%). 

Credit guarantee funds contributed to the increase of chances for establish-

ing innovative cooperation with the recipient by 40%. It is also important 

that entrepreneurs who did not use the services of business support organi-

zations over 80% less frequently cooperated in terms of innovation with the 

recipient. 

The rarest impact, although still strong and important, came from busi-

ness environment institutions on establishing cooperation in the area of new 

solutions with a competitor (Table 5). In the case of this model, the highest 

value of the odds ratio was noted — namely the technology transfer offices 

more than tripled the chances of implementing new solutions in coopera-

tion with a competitor. In the case of technology incubators, the chances 

increased almost twice, and technological parks — 1.6 times. At the same 

time, there was no relationship between cooperation and the use of academ-

ic business incubators and business angel networks. Credit guarantee funds 

contributed to an increase in opportunities by 46%, and training and con-

sulting centres by 29%. In the case of credit guarantee funds, the value of 

odds ratio was below one (it was equal to 0.68). This means that entities 

that used their services, 32% less often established cooperation with a com-

petitor than companies that did not use the services of funds. Also, 96% 

less often cooperated in an innovative way with organizations. 
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Summing up, based on the collected primary data and calculations car-

ried out, it should be stated that business support organizations in Poland 

have a systemic, strong and positive impact on establishing cooperation in 

the area of new solutions regardless of the type of organization under con-

sideration. The only exceptions are loan funds (lack of connection in the 

case of cooperation with the recipient and negative interaction in the case 

of cooperation with a competitor) and academic business incubators and 

business angels’ networks (no connection for establishing cooperation with 

a competitor). 

 

 

Discussion 

 

In the surveyed enterprises, innovation centres had more influence on es-

tablishing innovation cooperation than financing institutions or business 

centres. This concerned not only the impact, but also the direction (reduc-

ing the chances of cooperation with a competitor among the recipients of 

loan funds). This is not surprising, because innovation centres provide ser-

vices that are primarily associated with innovative activities, while financ-

ing institutions and business centres provide those that, in addition to inno-

vation, also support entrepreneurship. It does not have to be connected with 

innovation, but, for example, with the professional activation of people 

from socially excluded groups. For this reason, the impact of financing 

institutions and training and consulting centres is less favourable compared 

to innovation centres. In this context, it is worth emphasizing that innova-

tive cooperation is developing in entities that have difficulties with imple-

menting innovations alone. This may be related to, for example, the size of 

the enterprise — small and medium enterprises, thanks to the cooperation, 

distribute the costs and risk of running innovative projects, and business 

support institutions help in the search for potential entities for cooperation 

and its financing. Lewandowska and Stopa (2018, p. 333–351) reached 

similar conclusions analysing innovative enterprises in the Subcarpathian 

province in Poland.  

It was easier for business support organizations to initiate cooperation 

along the supply chain than with a competitor. This result is not surprising 

because cooperation with a competitor is one of the highest forms of coop-

eration in the area of new solutions. It requires a clear definition of the are-

as in which competing entities will use the results of an innovative project. 

In addition, entrepreneurs are more likely to interact with the supplier or the 

recipient even because of “everyday” business  contacts.  Greater  tendency  
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of enterprises to cooperate along the supply chain has been confirmed in 

research conducted by Tomaszewski (2014, pp. 197–208). 

The conducted study clearly indicated the importance of technology 

parks in the process of establishing cooperation in the area of new technol-

ogies. Their positive influence on establishing cooperation was also con-

firmed by research conducted in Italy (Rocio Vasquez-Urriago et al., 2016, 

pp. 137–147). In the Italian context, it is interesting to note that the spread 

of hidden knowledge between enterprises was more important than the 

economic results of the cooperation. This is an interesting topic, which is 

worth exploring in subsequent studies, not only among technology parks, 

but in all business support organizations.  

In the case of technology parks and technology incubators, as well as 

academic business incubators, the geographic concentration of enterprises 

may influence the establishment of cooperation. This is in line with the 

geographic proximity studies carried out so far (Breznitz et al., 2018, pp. 

343–367; Colombo & Delmastro, 2002, pp. 1103–1122). At the same time, 

the question about building a network remains open — do these business 

support organizations generate the building of innovation cooperation with-

in themselves (among companies-occupants), in regional arrangements, or 

maybe outside the region/country. It is also positive that in the case of the 

functioning of these institutions, there was no paradox of proximity (Cassi 

& Plunket, 2014, pp. 395–422).  

The activity of technology transfer offices is considered mainly in the 

context of the commercialization of knowledge produced in universities. 

However, the functioning of centres also refers to the intermediation be-

tween enterprises in the exchange of knowledge and technology. In Poland, 

in the national dimension, centres initiate cooperation between suppliers, 

customers and competitors. In this context, it should be emphasized that 

centres, among all support institutions, stimulated cooperation with a com-

petitor to the greatest extent. 

Financing institutions were characterized by the least impact on cooper-

ation among the analysed BSOs. In the case of the business angels’ net-

work, this can be explained by the fact that a small number of enterprises 

used their services, which did not allow to justify their systemic impact on 

establishing cooperation with a competitor. A large number of entities used 

the services of loan and guarantee funds (20% of the research sample), 

however their impact was significantly smaller than other institutions. It 

should be emphasized that entities that used the services of loan funds less 

frequently established cooperation with a competitor than enterprises that 

did not use the services of funds. This calls into question the validity of the 

recommendations in research conducted by Bednarz and Markiewicz 
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(2015, p. 113) in Poland. They pointed to the important role that financial 

institutions play in innovative activity. Their strengthening would contrib-

ute in particular to the development of innovative cooperation between 

competitors, while the research results obtained here prove the opposite — 

such organizations limit innovative cooperation with competitors while 

remaining unrelated to recipients. Perhaps, it is just too early for that. 

This means that supporting innovation is not their main area of activity. 

Considering this fact and the small number of entities that have used the 

capital of business angels, it can be hypothesised that there is a bottleneck 

in the Polish national innovation system related to financing cooperation in 

the area of new solutions. 

 

 

Conclusions 

 

In the light of the analyses conducted, it can be assumed that the research 

hypothesis at the beginning of the article was confirmed — business sup-

port organizations in a significant and systemic manner contributed to es-

tablishing cooperation in the industry in the area of new solutions. This puts 

Poland in the group of those "catching-up" but not yet economically devel-

oped. The achieved critical mass of their development is conducive to sys-

temic impact on industry in Poland, in contrast to the quoted conclusions 

from research conducted in Hungary (Csizmadia & Grosz, 2011, p. 6). 

Greater influence in this area was characteristic of the innovation centres 

than financing institutions and business centres. This is not surprising, as 

cooperation in the area of new solutions concerns entities that seek support 

among institutions specializing in providing pro-innovative services, which 

include innovation centres. In addition, entrepreneurs more often cooperat-

ed along the supply chain than with a competitor. In this context, it can be 

argued that the Polish economy is not yet at the level of Western Europe, 

where such processes take place more often. It can also be associated with 

a low level of social trust. The low level of social trust concerns not only 

Poland, but also other Central European countries (Papula et al., 2018, pp. 

26–30). In this sense, it is important to adequately shape the national inno-

vation system that takes into account long-term changes at its foundations 

in terms of the mentality of entrepreneurs and their perception of the eco-

nomic environment.  

The study clearly shows that, among all support organizations, it is in-

novation centers that have the greatest potential in the process of overcom-

ing the reluctance to cooperate in the area of new solutions. However, it 

should be remembered that their services are used by relatively fewer enti-
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ties as compared to loan funds, guarantee funds or training and advisory 

centers. This has some implications for building an innovation policy. On 

the one hand, a good result of innovation centers encourages their creation, 

on the other, however, the specificity of their activities related strictly to 

innovation means that, apart from agglomerations, where the saturation 

with enterprises is lower and they are less innovative, there will be no in-

terest in their services (Witness, 2010, p. 186). For this reason, it is neces-

sary to support the creation of innovation centers in places where the satu-

ration with enterprises with innovative potential is high. Decisions in this 

area should be taken at the level of regional authorities. 

The influence of business support organizations on innovative coopera-

tion is territorially differentiated, which was pointed out in the research of 

Spanish enterprises (Arranz et al., 2019, p. 19). Moreover, support organi-

zations should focus their attention on innovation-mature enterprises. As 

a consequence, on the one hand, the efforts of such organizations are shift-

ed to those entities that are already innovative, but at the same time such 

support should depend on the level of development of the country or re-

gion. In economically weak territories, one should focus on stimulating 

innovative activity as such, while in the developed ones, on the transition to 

more advanced forms of such activity, i.e. innovative cooperation. This is 

an important direction for developing countries or moderate innovators, 

where support mechanisms should take into account the technological gap 

both in relation to more developed countries and the internal economic 

differentiation between regions. 

The study has some limitations. The first one is due to the diagnostic na-

ture of the research. It was indicated how BSOs influence the establishment 

of innovative cooperation, however, the reasons for this state are not clearly 

defined. Secondly, the study identifies how business support organizations 

affect collaboration across the innovation system. In this context, it is not 

possible to identify individual cases that would be characterized by above-

average effectiveness. Thirdly, the study, although conducted on a large 

group of enterprises, is not fully representative — no sample is drawn. Fi-

nally, the scale of new solutions introduced in industry is not known, 

which, apart from defining the systematic nature of phenomena, does not 

allow for a different (qualitative) assessment of the phenomena under 

study.  

The directions of further development also emerge from the limitations 

of the study. Therefore, the research topic covering the determinants of 

mechanisms for the spread of knowledge between enterprises with the par-

ticipation of business support organizations would be interesting. The as-

pects analysing the spatial extent of the initiated cooperation would also be 
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interesting. It would show whether there are strong centres generating new 

products and technologies in Polish regions, or maybe enterprises must 

enter into agreements on a macro scale to seek partners for innovative pro-

jects.  
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Annex 
 

 

Table 1. Structure of the studied companies in terms of theof size classes  

 

Size classes 
Quantity of 

companies 
Percentage 

Micro 2779 44.2% 

Small 2172 34.6% 

Medium-sized 1041 16.6% 

Large 292 4.6% 

Sum 6284 100% 

 

 

Table 2. Cooperation of the studied company with Business Support Organizations 

in 2013–2017 

 
Business Support 

Organizations 
Quantity of companies Percentage 

Technology Parks 440 7.0% 

Technology Incubators 144 2.3% 

Academic Business Incubators 102 1.6% 

Technology Transfer Offices 239 3.8% 

Business Angels Networks 103 1.6% 

Local and Regional Loan Funds 1320 21.1% 

Credit Guarantee Funds 1158 18.5% 

Training and Consulting Centres 1914 30.6% 

 

 

Table 3. Logit model illustrating the impact of business support organizations on 

innovation cooperation in industrial enterprises in Poland in 2013–2017 

 
 Odds 

Ratio 

Standard 

error 
t-distribution p-value chi-square 

Technology Parks 2.27 0.11 7.35 0.0000 53.98 

Technology Incubators 2.81 0.21 4.82 0.0000 23.24 

Academic Business 

Incubators 
3.00 0.25 4.35 0.0000 18.96 

Technology Transfer 

Offices 
2.13 0.16 4.87 0.0000 23.74 

Business Angels 

Networks 
1.66 0.23 2.19 0.0286 4.79 

Local and Regional 

Loan Funds 
1.18 0.07 2.18 0.0293 4.75 

Credit Guarantee Funds 1.63 0.08 6.14 0.0000 37.65 

Training and Consulting 

Centres 
1.96 0.06 11.19 0.0000 125.24 

Constans 0.51 0.03 0.03 0.0000 376.98 

 

 

 

 



Table 4. Correlation matrix of independent variables expressing individual 

business support organizations 
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Technology Parks 1        

Technology Incubators 0.208 1       

Academic Business Incubators 0.137 0.149 1      

Technology Transfer Offices 0.176 0.197 0.139 1     

Business Angels Networks 0.102 0.105 0.112 0.099 1    

Local and Regional Loan Funds -0.024 -0.003 -0.004 -0.021 0.023 1   

Credit Guarantee Funds -0.024 -0.004 -0.009 0.023 0.049 0.486 1  

Training and Consulting 

Centres 
0.045 0.030 0.014 0.062 0.070 0.257 0.317 1 

 

 
Table 5. Odds ratio illustrating relationships between business support 

organizations and undertaking cooperation in industrial enterprises in Poland in 

2013–2017 

 

Business Support Organizations 
Cooperation with 

Supplier Recipient Competitor 

Technology Parks 1.94 (*) 1.61 (*) 1.58 (**) 

Technology Incubators 1.88 (*) 2.35(*) 1.96 (**) 

Academic Business Incubators 1.86 (*) 1.59 (*) 1.72 

Technology Transfer Offices 1.95 (*) 1.70 (*) 3.11 (*) 

Business Angels Networks 2.17 (*) 1.70 (*) 1.08 

Local and Regional Loan Funds 1.41 (*) 1.12 0.68 (**) 

Credit Guarantee Funds 2.13 (*) 1.40 (*) 1.46 (**) 

Training and Consulting Centres 2.18 (*) 1.66 (*) 1.29 (***) 

constants 0.25 (*) 0.18 (*) 0.04 (*) 

chi-square 647.36 227.95 78.463 

p-value 0.000 0.000 0.000 

* - statistical significance 0.01 

** - statistical significance 0.05 

*** - statistical significance 0.1 

 

 




