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Abstract:

University and business cooperation offers many benefits not only for the parties involved. It translates into
innovation and competitiveness of the economy. The relationship encounters many barriers that are related
to the environment (both internal and external) in which it is implemented. The aim of the article is to identify
the determinants of university-business cooperation (areas of cooperation, barriers, motivations) and to point
out recommendations from the perspective of scientists in Poland and the United States (USA). The experience
of USA researchers can be used as a background for considerations about cooperation between universities
and business in Poland, and as an example of good practices for the purpose of supporting and improving the
analyzed relationships. The article focuses on selected determinants of university and business cooperation:
areas of cooperation, barriers limiting it, motivations for cooperation and the possible options for its improve-
ment (recommendations of researchers). In order to achieve the assumed goals, an individual, in-depth inter-
view was conducted with the use of a questionnaire as the research tool. The presented results of the research
showed significant differences between the models of university and business cooperation in Poland and the
USA.
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INTRODUCTION

Cooperation between universities and business brings
many tangible benefits for each party. For universities, it
is primarily an opportunity to obtain funding for re-
search and to verify the theoretical assumptions in real
conditions, or an opportunity for the development of
practical skills for both university employees and stu-
dents. Business is a kind of "testing ground" for the uni-
versity. It is an opportunity to implement patents for
new technical and technological solutions or to improve
the employability rates of graduates. For entrepreneurs
[11] it primarily involves the joint development and im-
plementation of new products, processes, technologies,
and an opportunity to attract apprentices and trainees,
and then qualified employees. Cooperation between the
sphere of science and businesses is a synergy of
knowledge and experience.

The issue of cooperation between universities and busi-
ness is often addressed in the literature [10, 26, 33, 36],

and empirical research often focuses on cooperation un-
dertaken for the purpose of commercializing research
[14, 17, 19, 29]. The specific nature of the environment
(legal conditions, cultural and social factors, systemic so-
lutions regarding financing and implementation of scien-
tific and research works [4]) may mean, that solutions
developed in other countries, or recommendations di-
rected to enterprises or universities operating in differ-
ent conditions cannot be transferred directly.

Given the specifics of the problem under study, and es-
pecially legal changes that have occurred recently in Po-
land, it seems that despite numerous studies in the field
of university-business cooperation, it is worth continu-
ing scientific research in this field.

The aim of the article is to identify the determinants of
university-business cooperation (areas of cooperation,
barriers, motivations) and to point out recommenda-
tions from the perspective of scientists in Poland and the
USA.
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According to The Global Competitiveness Report 2018
published by The World Economic Forum, assessing the
competitiveness of economies, the USA is a pioneer in
the field of stakeholder cooperation for innovation [31].
In the overall assessment, the USA ranks first, while Po-
land ranks 37. Economic competitiveness indicators are
grouped into twelve pillars, one of which is "R&D Inno-
vation". In 2017, this indicator included “University-in-
dustry collaboration in R&D”. The USA came in second
(after Switzerland) in this indicator, while Poland came
in at 89 [30]. The experience of USA researchers can be
used as a background for considerations about coopera-
tion between universities and business in Poland, and as
an example of good practices for the purpose of support-
ing and improving the analyzed relationships.

THEORETICAL BACKGROUND

University-business cooperation

The issue of cooperation between universities and busi-
ness is often addressed by researchers. There are studies
on entities surrounding this relationship [2, 3, 12, 17, 22,
35]. In an analysis of the existing literature on the subject
Epure [6] draws attention to publications devoted to: in-
novation accelerators, technology transfer offices, high
technology centers, business incubators, science parks,
spin-offs (sponsored or unsponsored). The authors focus
on the individual aspects of this relationship, e.g. the
role of mentoring during student internships [25]. The
role of government in shaping relations is often empha-
sized, including on the basis of the triple-helix partner-
ships and the quadruple helix partnership models [22,
29, 32, 34,. The research is conducted using quantitative
[3, 20], as well as qualitative methods [3, 19, 20, 23, 29].
University-business cooperation could be defined as "a
model of inter-institutional arrangement between or-
ganizations of a fundamentally distinct nature, which
may have different purposes and adopt huge different
formats" [34]. Kesting, Gerstlberger and Baaken [14] no-
ticed that university-business cooperation means that it
"is in fact the individual researcher who cooperates with
businesses and decides for or against engagement".

Area of cooperation

The authors of research in the field of university-busi-
ness cooperation focus on one area of cooperation or in-
clude a number of different areas. Due to the specificity
of the entities involved, it is also worth paying attention
to such aspects as: the education process (including the
innovation in teaching) and the graduates' integration
on the labor market [6]. Liu, Li and McLean [18] focus on
educating students. D’Este and Patel [16] emphasize the
importance of staff exchange, conducting joint research,
creating joint patents and publications, licensing, open-
ing spin-offs, laboratories. Informal contacts related to
meetings or participation in conferences are also im-
portant. D. Gill et al. [15] focus on relationships that are
based on relationships between people, e.g. delegating
lecturers to industry or inviting industrial specialists to
university laboratories. In their research conducted
among Polish enterprises Fajfer, Koliiski and Kolinska [7]

analyzed a number of areas of cooperation. Cooperation
in the field of training turned out to be the most com-
mon type of cooperation. Cooperation in the field of pro-
jects was also very important.

Motivation to cooperation

Ranga, Perdlampi, and Kansikas [28] analyzed the devel-
opment of university-business cooperation in Finland
based on a case study conducted in four universities. The
authors focused on university-level education (e.g. de-
cline of overall government funding for university re-
search, caused by budget cuts; diffusion of innovation;
training students about professional environment;
providing employment). It turned out, that individual
universities focus on different motivators.

According to the report [21] from a project implemented
by the Ministry of Regional Development in Poland,
based on surveys among 27 research centers, the acqui-
sition of new funds was of the greatest importance for
the studied researchers. Other common motivations in-
cluded increasing the prestige of the research center,
gaining access to practical knowledge in the application
of research results, and improving the flow of infor-
mation between the scientific society and business.
Jakubiak and Chrapowicki [12] studied university-busi-
ness cooperation in implementing innovative products
in Poland. They focused on the commercialization of re-
search results. The authors listed factors facilitating the
establishment and implementation of cooperation, i.a.
the conviction of both parties that cooperation is worth-
while because it can bring about benefits.

Barriers of cooperation

Universities’ cooperation with business encounters
many barriers that are related to the environment (both
internal and external) in which it is implemented. Liu, Li
and McLean [18] point to the fact, that "some coopera-
tion is only a formality and signs an agreement, but no
substantive progress".

Galan-Muros and Plewa [9] conducted research in 33
countries of the European Economic Area and listed a
wide range of barriers: connection barriers (e.g. diffi-
culty in finding the appropriate cooperation partner),
funding barriers (e.g. lack of university funding), organi-
zational culture barriers (e.g. differing motivation/values
between university and business). It has been shown
that barriers have a diverse effect on cooperation with
business, even though the influence remains negative
for all barriers, except for the lack of funding.

Based on a study conducted in the Czech Republic,
Kadlec and Blazek [13] indicated barriers to technology
transfer. Gajewska and Kurowska-Pysz [8] listed a cata-
log of barriers hindering the process of knowledge trans-
fer from universities to enterprises in Poland. Barriers
existing on the part of the universities include focus on
teaching and basic research; lack of a properly marketed
offer of services; low price competitiveness of the offer;
shortage of accredited laboratories for research and de-
velopment services; bureaucracy and high formalization
of procedures extending the duration of services. The
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Ortowski report on the commercialization of scientific
research in Poland [24] shows that the most important
barriers identified on the part of the universities include
the low level of inventors’ material interest in commer-
cialization, the lack of experience and skills of coopera-
tion with business, or the lack of clear rules for settling
costs and revenues from commercialization in scientific
institutions.

METHODOLOGY

The aim of the article is to identify the determinants of

university-business cooperation (areas of cooperation,

barriers, motivations) and to point out recommenda-
tions from the perspective of scientists in Poland and the

United States.

The following research objectives were formulated:

1. Identification of the areas of university-business co-
operation in Poland and the USA.

2. ldentification of the barriers limiting university-busi-
ness cooperation in Poland and the USA.

3. ldentifying motivators for university-business coop-
eration in Poland and the USA.

4. Indication of the scientists’ recommendations in the
field of university-business cooperation.

The following thesis has been formulated for the indi-
cated research objectives: there are differences be-
tween the model of university-business cooperation in
Poland and the USA.
In order to achieve the assumed goals, an individual, in-
depth interview was conducted with the use of a ques-
tionnaire as the research tool.
The interview questionnaire was developed on the basis
of literature analysis and the tools for researching uni-
versity-business cooperation included in the publica-
tions. Some of the questions were taken from the publi-
cations — the questions were used in unchanged form or
were adapted for the needs of the questionnaire. For the
purpose of the final verification of the questionnaire, pi-
lot studies were carried out, as a result of which the sec-
tion devoted to the respondents’ particulars was
changed and the introduction to the study was ex-
panded.

The following criteria for selecting respondents were

taken into account:

— diversity criterion: 3 Polish and 3 American universi-
ties, universities of various profiles (technical and hu-
manities) and size (according to the number of stu-
dents), employees representing each level of the sci-
entific career (assistant lecturers, adjunct professors,
professors);

— effectiveness criterion - the scientist's knowledge
about the university's cooperation with business
(persons indicated by other employees of a given uni-
versity as cooperating with business and having ex-
perience in this field that allows them to provide re-
liable information in this regard)

— accessibility criterion: willingness of the researcher
to give an interview and physical possibility (time and
place).

Interviews with researchers were carried out in the first
quarter of 2019.

RESULTS

Eighteen university employees (9 from Poland, 9 from
the USA) took part in the interviews. They represented a
total of 6 universities (3 from Poland, 3 from the USA)
and three scientific career levels (in Poland: assistant lec-
turer (3 persons), adjunct professor (3), professor (3); in
the USA: associate professor/full professor (4), assistant
professor (3), instructor (2).

All the surveyed persons declared practical experience in
business. However, there are differences in the nature
of this cooperation. In the USA, all researchers empha-
sized practical experience in scientific and research work
as well as design work. Polish researchers included in the
study mainly pointed to short-term (ad hoc) forms of co-
operation such as apprenticeships, internships and civil-
law contracts. Only one person was employed pursuant
to an employment contract and one person reported
conducting their own business activity.

In the United States, workers frequently move between
business and academia. Universities attract good engi-
neers from business, and business attracts good engi-
neers from universities. Consequently, knowledge and
experience are exchanged and creativity is stimulated to
solve unconventional engineering problems. In the inter-
views carried out in Poland, there was no mention of
such transfers between the two domains.

The total period of professional experience in business is
also different. As many as 6 out of 9 of the studied re-
searchers in the USA declared cooperation with business
lasting over 5 years, while only 2 of the persons surveyed
in Poland reported similar length of experience in this
regard.

The studied researchers focused on different areas of
cooperation (Tab. 1).

Table 1
Areas of cooperation in Poland and USA
. PL USA
Items of areas of cooperation No. No.
Consultations of entrepreneurs with re- 8 9
searchers
Courses and training 7 9
Preparation of opinions, expert opinions for 4 9
entrepreneurs
Research and development work 4 9
Internships/apprenticeships for stu-
4 9
dents/graduates
Participation in conferences and informal 4 9
meetings with enterprises
Staff exchange, secondment of research ) 9

workers

Among the studied Polish researchers, the most fre-
quently mentioned areas of cooperation were consulta-
tions of entrepreneurs with researchers and
courses/training. Other areas mentioned by research-
ers:

— teaching trips — 2 persons,
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— development of new training programs for students
— 2 persons,

— assistance in the preparation of production docu-
mentation — 1 person.

In the USA consultations between entrepreneurs and re-

searchers, courses and training, preparation of opinions

and expert opinions for entrepreneurs, internships/ap-

prenticeships for students/graduates, participation in

conferences and informal meetings with enterprises, or

the exchange of staff and the secondment of researchers

were mentioned as obvious areas of cooperation. The

surveyed researchers focused on experience gained in

developing and testing a new product based on the in-

vention, in particular:

— development of a new product based on an invention
— 9 persons,

— testing and evaluation of a new product — 9 persons,

— working with start-up companies in a business incu-
bator center as a part of an "entrepreneurial team-
building project" — 6 persons,

— development of a new technology — 6 persons,

— rapid prototyping and testing — 6 persons,

— implementation of continuous quality improvement
process (CQl) — 6 persons,

— basic research — 3 persons.

Cooperation barriers were evaluated by scientists on a

5-point scale, where 1 means definitely disagree, 2-ra-

ther disagree, 3-no opinion, 4-rather agree, and 5 means

definitely agree with the given statement. The wording

took the form: "I see the following barriers to university

and business cooperation in Poland (USA) ...". Results at-

tached in Table 2. Dominant was used.

Table 2
Barriers of cooperation in Poland and USA
. . PL USA
Items of barriers of cooperation D D
Research workers’ focus on teaching activities 5 3
Excessive burden of organizational activity on 5 3

the research workers

Bureaucracy and high formalization of proce-

dures extending the time required 5 4
for the implementation of services

Shortage of accredited laboratories for the

purposes of research and development ser- 5 4
vices

Lack of access to funds for research 4 3
Lack of a properly marketed offer for the 4 3
companies

Low price competitiveness of the universities’ 4 5
offer

Too much concentration on basic scientific re- 3 3
search

Lack of knowledge about the opportunities of
working with different organizations e.g. busi-

. . . . 3 3
ness incubators, spin-off/spin-out companies,
innovation and technology transfer centers
Improper criteria for performance assess- ) 3
ment of faculty
Lack of faculty experience in conducting uni- ) 3

versity and industry projects

The studied Polish researchers (Tab. 2) pointed out the
following barriers to cooperation: research workers’ fo-
cus on teaching activities, excessive burden of organiza-
tional activity on the research workers, bureaucracy and
high formalization of procedures extending the time re-
quired for the implementation of services, shortage of
accredited laboratories for the purposes of research and
development services.

The respondents also mentioned the following barriers:

— lack of time allocated for conducting research and for
contact with a scientist at the enterprises,

— lack of recognition at the university level of the prac-
tical work carried out in enterprises as part of scien-
tific and didactic activities (lack of points or low
scores awarded for such cooperation, or extreme re-
qguirements for their recognition in the employee as-
sessment),

— low flexibility of work at the university.
American respondents saw the barriers as less severe —
the dominant values were in most cases: 3. The main
barriers are: high-cost factor of industry and university
projects — lack of competitiveness, shortage of accred-
ited laboratories for the purposes of research and devel-
opment services and bureaucracy and high formalization
of procedures extending the time required for the imple-
mentation of the services.

In addition, USA respondents pointed out, that:

— the involvement of students in performing a cap-
stone design project for the industry requires coordi-
nation of those projects with the university calendar,

— cost factor of university/industry projects is some-
times higher than the cost of hiring a private engi-
neering consulting firm,

— establishing a working relationship between the uni-
versity faculty and industry requires a lot of initiative
on the part of the faculty,

— cooperation with industry helps with promotion and
tenure, but it does not bring extra compensation.
The survey also examined factors motivating research-
ers to take up cooperation with business. They were
evaluated by researchers on a 5-point scale, where 1
means definitely disagree, 2- rather disagree, 3- no opin-
ion, 4- rather agree, and 5 means definitely agree with
the given statement. The wording took the form: "My

cooperation with enterprises is motivated by: ...".

Results attached in Table 3. Dominant was used. In addi-

tion, Polish researchers mentioned:

— timeliness and relevance of research topics — new
trends, technical and organizational innovations,

— direct contact with business — learning about eco-
nomic realities.

Researchers from the United States (Tab. 3) rated the

listed motivators highly (dominant: 5), except for two:

the possibility of obtaining additional remuneration and
the possibility of reducing the teaching hours.
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Table 3
Motivation to cooperation in Poland and USA
Items of motivation to cooperation F;' U;A

The possibility of obtaining additional remu- 5 1
neration
Prestige 5 5
Access to practical knowledge 5 5
The possibility of publishing research results 5 5
Exchange of experiences between myself and 5 5
the company's employees
Verification of the usefulness of scientific re- 5 5
search
The possibility of practical training of students 5 5
A way to reduce my teaching load 1 3
An increased chance to receive a promotion at 1 5
the university
Pressure or encouragement from the univer- 1 5

sity authorities

Interestingly, the possibility of additional earnings was
very highly rated by respondents in Poland, and the op-
portunity to reduce teaching hours was not mentioned
at all.

This does not mean that researchers in the USA do not
receive additional remuneration related to research ac-
tivities, e.g. when selling a patent the university retains
50% of the value and the other 50% is paid to the em-
ployee who is the author of the given solution. In addi-
tion, in the USA, the National Science Foundation and
other research funding agencies reimburse the em-
ployee’s earnings, in full or in part, to the university,
which allows for a reduction of teaching hours. With this
money, the university employs another person to con-
duct classes, and the researcher conducting research at
that time does not conduct classes with students at all
or has a reduced number of teaching hours.

Motivators related to the possibility of obtaining promo-
tion at the university or the pressure from the university
authorities appeared only in the responses of USA re-
spondents (dominant: 5) and were not prominent at the
Polish research units (dominant: 1).

The surveyed researchers also see various possibilities
for strengthening the universities’ cooperation with the
business community. The question: "Please briefly de-
scribe what should be improved in the legal, financial
and organizational sphere of cooperation between uni-
versities and business?" — had an open form. In the re-
search institutes in the USA, suggestions for developing
business-science cooperation focus on solving the prob-
lem of civil liability, lowering didactic hours in exchange
for cooperation with enterprises, improving cooperation
through a common internet platform on which the de-
mand for research and research offers could be an-
nounced. The surveyed Polish researchers particularly
focus on reducing the high university overhead, bureau-
cracy, improving the flow of information and the deci-
sion-making process, simplifying commercialization and
developing a system for offering research and reporting
cooperation needs.

DISCUSSION AND CONCLUSIONS

Literature analysis has shown that the problem of coop-
eration between universities and business is addressed
relatively frequently by researchers, however, the em-
pirical research often focuses on cooperation under-
taken for the purpose of commercialization of research.
Rampersad [27] also draws attention to this issue.
According to a study commissioned by the Polish Minis-
try of Science and Higher Education, based on interviews
with employees of scientific centers, as many as 99% of
researchers declare willingness to search for entrepre-
neurs interested in cooperation [1]. Despite such a high
percentage of affirmative responses among Polish re-
searchers, university-business cooperation is not at the
same level as in the USA, for example, as indicated by
reports assessing the competitiveness of economies [5,
30, 31]. There are many reasons and limitations of coop-
eration between universities and business in Poland, just
as there are many motivators to undertake it. The article
is an attempt to present the differences in the models of
university-business cooperation in Poland and the USA.
The article focuses on selected determinants of univer-
sity and business cooperation: areas of cooperation, bar-
riers limiting it, motivations for cooperation and the pos-
sible options for its improvement (recommendations of
researchers). The presented results of the conducted re-
search showed significant differences between the mod-
els of university and business cooperation in Poland and
the USA.

Research shows that university-business cooperation is
viewed differently by researchers in Poland and the USA.
In the USA, all surveyed employees are practically obli-
gated by universities to engage in cooperation with busi-
ness. However, due to the number of cooperation pro-
grams, developed models, such as the lowering of di-
dactic hours, culture of cooperation, this activity is seen
by them as a natural element of their career.

Studies have shown that USA respondents saw the coop-
eration barriers as less severe. Differences were also no-
ticed in terms of motivations. Polish researchers (accord-
ing to studies) are motivated to cooperate, among other
things, by the possibility of additional earnings, which
was not emphasized by USA employees. However, a
comparison of the earnings at universities in Poland and
in the USA could help in better understanding these dif-
ferences.

The limitations of the conducted study were the result
of factors such as the selection of the research sample.
Due to the small sample size we should exercise caution
when formulating conclusions about university and busi-
ness cooperation. A more comprehensive comparison
between research results in Poland and the USA would
require larger sample sizes.

When trying to make international comparisons, it is
necessary to pay attention to the differences in the en-
vironment in which the cooperation between universi-
ties and business occurs, e.g. the political, economic, so-
cial, technological, ecological factors [4]. Due to the size
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of the article, these issues were not included in the anal-
ysis. However, it would seem necessary to address them
in the case of comprehensive research in this field.

The next step in the study of university-business cooper-
ation will be to show this relationship from the perspec-
tive of enterprises.
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