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Abstract: University–industry collaborations create socioeconomic impacts for the areas where they
are undertaken. Although these collaborations have recognized importance and a high potential
to generate economic and social benefits, there is no consensus in the literature on a consolidated
conceptual model for assessing their socioeconomic impacts. Given this scenario, this study reviews 94 studies on the socioeconomic impact of university–industry collaborations using a context–
intervention–mechanism–outcomes configuration. The impacts identified in the systematic literature
review are classified into: (1) economic, (2) social, and (3) financial. The systematic literature review
also indicates that the impact of collaborations can change the context and enhance the mechanisms
of technology transfer. From a theoretical viewpoint, this work contributes to the structuring of a
conceptual model for assessing the socioeconomic impacts of university–industry collaborations.
In addition, the results have contributions for management in each strand of the triple helix: they
may be useful to guide universities and companies on how to assess the socioeconomic impacts of
each collaboration, direct public agents in the evaluation of results of investments, and support the
development of policies for innovation and technology management.
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1. Introduction
Firms must continually adjust and change to thrive in a competitive, globalized
economy. Despite the constant shift, firms drive markets by exploiting and strategically
managing knowledge. Markets are driven by creative, efficient, and strategic knowledge
management. Universities using knowledge to generate competitive advantage makes
them fundamental elements in the science, technology, and innovation ecosystems [1].
The open innovation paradigm points out that firms must carry internal and external
knowledge management in order to enhance the internal innovation process of companies,
making it faster through the application of both internal and external ideas, with the
improvement of its technology [2].
The university is a valuable resource in the open innovation dynamics, as well as a
great source of ideas for companies. In addition, academic specialists are trained and have
the required resources for technical feasibility evaluation of new technologies implementation. Thus, for the open innovation study area, it is extremely strategic, the analysis and
understanding of the socioeconomic impacts of university–industry collaborations.
The triple helix thesis proposes that universities are increasingly vital to discontinuous
innovation in knowledge-based societies, superseding companies as the primary source
of future economic and social development. The three members of the triple helix are
these: industry (as the locus of production); government (as the source of contractual
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ties that ensure secure interactions and exchange); and universities (as the source of new
information and technology, the generative concept of knowledge-based economies) [3].
In the innovative university–industry–government triple helix, three institutional
spheres interact to achieve innovation. Any one of them can take the lead as the organizer
of innovation. The broad goals of the three actors are uniform: they all strive for innovation,
even they follow different strategies to achieve that goal. Thus, the university–industry–
government triple helix is in alignment [4]. There has been a growing recognition of the
triple helix’s potential contribution to economic development, especially in the relationship
between universities and companies [5].
Entrepreneurial ecosystems, organized environments that promote the success of new
ventures, come in many forms, including academia [6]. Entrepreneurial universities play
critical roles in various triple helix configurations, jump-starting regional innovation by
creating a new academic function, economic development [5,7].
The general theory of the economics of entrepreneurial ecosystems differs from the
traditional neoclassical theory of economics. Entrepreneurial ecosystems are multifirm and
multiproduct markets that might exist in the future; the traditional neoclassical theory of
economics cannot capture the combinations of multifirm and multiproduct markets [6].
The metrics to measure the successes and impacts of technology transfer outputs have
not yet been well defined [8]. There are several ways universities can positively impact local
economies’ development beyond technology transfer. However, university-led knowledgebased economic development needs time and patience, which are not always in sync with
political schedules [9].
Despite the incentives and an increasing commitment to developing entrepreneurship practices at universities, better information management is still needed, including
tools to analyze the entrepreneurial activities’ performance. We need broader analysis
methods for university entrepreneurship that go beyond specific indicators (e.g., financial
returns on intellectual property) and consider the broader social and economic benefits
(e.g., knowledge dissemination, creation of intangible assets, employment, socioeconomic
and cultural development) [10]. We must develop better metrics to measure the impact and
performance of technology transfer [8]. The effectiveness of technology transfer activities
can be expressed through such parameters as the social impact on the community, job creation, and poverty reduction, which are all associated with long-term financial benefits [8].
Most university–company collaborative research focuses on specific elements, resulting in
fragmented and inadequate research [5].
Consequently, this study sought to provide an embracing understanding of the socioeconomic impact of university–industry collaborations through a systematic literature
review; the review addresses the context in which these interactions occur, the mechanisms or channels for technology transfer, and the resulting socioeconomic impacts. The
systematic literature review reveals several lines of thought. This article is structured
as follows. Section 2 describes the research method, followed by a presentation of the
results in Section 3. Section 4 refers to a discussion on the socioeconomic impacts found
in literature, the developed conceptual model, and future research directions. Section 5
concludes the article.
2. Materials and Methods
The systematic literature review has been widely used in management research as
a research strategy aimed at situating the literature on a given topic in a systematic,
transparent, and replicable manner [11,12]. A rigorous literature review should follow a
well-defined method that provides detailed explanations of how it was conducted and the
relevant works selected so others could reproduce the review following the same steps.
Systematic literature reviews analyze and synthesize the works published by researchers
and academics [13]. Tranfield et al. [12] propose a systematic literature review framework
based on a three-step approach to provide evidence-informed management knowledge: (1)
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Table 1. Review protocol.
Steps

Description

Research question definition

What are the direct socioeconomic impacts of university–industry collaborations?

Keywords definition

(“knowledge transfer” or “technology transfer” or “collaboration” or “contract” or
“interaction”) and (“university” or “academic” or “faculty”) and (“social” or
“economic” or “socioeconomic”) and (“growth” or “impact” or “effect” or
“development” or “spillover” or “progress” or “sustainability”) and (“firm” or
“business” or “company” or “industry” or “corporation” or “establishment” or
“organization” or “enterprise”)

Definition of databases

Web of Science and Scopus

Articles’ inclusion/exclusion criteria

Main selection criterion: adherence of the article to the topic “University–industry
collaboration”
• Checking the title, abstract, and keywords, and if necessary, a more in-depth reading
of the text
• Inclusion criteria: only articles mentioning the socioeconomic impacts of the
university–industry collaboration and that present resulting impacts
• Articles in English
• Articles published in peer-reviewed journals
• Main exclusion criterion: Articles published in congress proceedings, book chapters,
theses or dissertations, newspaper reports, opinion pieces, and other similar papers
• Exclusion of duplicated articles
• Exclusion of articles that are studies in progress/unfinished
• Exclusion of articles that do not meet the other inclusion criteria

• Authors
• Journal
• Country
• Year
• Nature of the study (if conceptual or empirical research, if it follows a qualitative or
quantitative method or analysis)
• Socioeconomic impact
• Use of StArt for the selection of articles in the systematic review
• Use of NVivo for data management and content analysis
• Data summary: Descriptive statistics and content analysis
• CIMO analysis

Data extraction

Analysis and synthesis

Notes: CIMO = context–intervention–mechanisms–outcome [14].

Table 2. Number and percentage of articles per journal.
Journal

Number

Percentage (%)

Journal of Technology Transfer
Research Policy
Technological Forecasting & Social Change
Science and Public Policy
Economic Development Quartely
R&D Management
Entrepreneurship & Regional Development: An International Journal
Growth and Change
Higher Education
Industry & Higher Education
Journal of the Knowledge Economy
Management Decision
Science, Technology & Society
Technovation
Economy of Region

18
9
8
5
5
3
2
2
2
2
2
2
2
2
1

19.15
9.57
8.51
5.32
5.32
3.19
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
1.06
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Table 2. Cont.
Journal

Number

Percentage (%)

Economic Research
Engineering Economics
Evaluation and Program Planning
Foresight
Futures
Industrial and Corporate Change
Innovation
Innovative Higher Education
International Entrepreneurship and Management Journal
International Journal of Entrepreneurial Behavior & Research
International Journal of Global Environmental Issues
International Journal of Sustainability in Higher Education
International Journal of Technology Management
Journal of Business Research
Journal of Business Venturing
Journal of Chinese Economic and Business Studies
Journal of Intellectual Capital
Journal of Product Innovation Management
Journal of Regional Science
Knowledge Management Research and Practice
Measuring Business Excellence
Prometheus: Critical Studies in Innovation
Regional Studies
Research Evaluation
Social Science
Social Science Information
Studies in Regional Science
Tertiary Education and Management
The Annals of Regional Science
Total

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
94

1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
100

2.3. Conducting (Stage 2)
We conducted our keyword search in June 2020. Our search for relevant articles
published between 1945 and 2019 turned up 2516 articles: 1488 (59%) listed by Web of
Science and 1028 (41%) listed by Scopus. We imported the research data from the databases
into the StArt software in BibTeX format. Duplicate articles (393) were removed, leaving a
total of 2123 articles. We read the titles, abstracts, and keywords and applied the inclusion
and exclusion criteria identified in Table 1, which left us with 180 articles. After evaluating
the full texts based on the above-mentioned criteria, we retained 94 articles for the study
(86 did not qualify for inclusion). Figure 2 shows the literature filtration process.
We extracted the following information: authors, year of publication, title, journal,
nature of the study (conceptual or empirical), methodology [15–17], and the country of
origin of the author’s institution [16,17]. We used the context–intervention–mechanisms–
outcome (CIMO) methodology to conduct our analysis [14]. The CIMO analysis considers
a context in which an intervention is suggested, creating mechanisms that, in a certain
context, are triggered by the intervention to achieve the intended outcome(s) [14]. In the
context of this study, CIMO refers to how university–industry collaborations are carried
out, considering the context in which they occur, as well as interventions, mechanisms, and
results in terms of socioeconomic impacts.
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A region’s capacity to absorb knowledge is most often associated with its socioeconomic
conditions [19]. The ability of universities to invest in research and development (R&D to
generate knowledge and apply it in industries generating innovations depends on political,
economic, and social conditions [9].
Technology transfer policies support a commitment that considers knowledge spillovers
to be public and offers property rights to guarantee the commercialization of developed
technologies and a return on additional private investments. In the innovation system, the
political and legal environment influences the type of knowledge generated, prioritizing
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the areas of greatest interest and directing investments, affecting the rate of technological
transformation [9]. Therefore, consolidating entrepreneurial universities created national
and regional programs and public policies to encourage university–industry collaborations; this benefited local companies and opened a new market for academic innovation
R&D [20].
Universities and companies follow distinct paradigms and have different interests
and objectives, the latter totally focused on profits and financial returns, and the former
with their own interests. However, universities are under increasing pressure to generate
economic benefits for society [19]. Universities invest financial and intellectual capital
in startups in exchange for part of the businesses created from scientific research. They
also establish collaborations with technology companies, based on R&D in exchange for
participation in the generated intellectual property and benefits to the status of their
faculty [21].
Commercial companies have the same relatively simple goal: earning profits. In
contrast, universities have multiple objectives beyond the obvious ones of educating
students; they also serve the greater society by developing and sharing knowledge and
nurturing their faculty, scientists, and researchers to support the scientific community
in general [9]. Research in collaborations between universities and industries should
focus on areas of mutual interest, both academic and business. For a collaboration to
be sustainable, the research results must add long-term value for the university and the
industry or company. The value will depend on the perceptions of the research’s impact on
enhancing companies’ and universities’ strengths [22].
Several authors have reported on how various firm characteristics influence the
establishment of university collaborations: size [22,23]; time of existence [24]; geographic
location [21,25,26]; operating sector [19]; and specialization in the operating sector [27].
Ahrweiler et al. [28] investigated the role of university–industry links for innovation
generation and diffusion in networks in two contexts: large, diversified companies and
small technology companies. The latter context has been studied by several authors, such
as Audretsch et al. [29] and Doh and Kim [24].
Although favorable external contexts (socioeconomic conditions, national and regional laws and policies) and favorable internal contexts (companies’ and universities’
characteristics) are necessary, they are not sufficient to ensure technology transfer. Furthermore, although cutting-edge research universities are critical assets for urban and regional
economies, their presence does not guarantee regional economic development [25].
Ahrweiler et al. [28] found no direct and instant link between increasing knowledge
inputs and financial returns with increasing profitability; nor did they find that companies
with collaborative projects with universities were any better at adapting to changes in environmental conditions than their nonaffiliated counterparts. The average life of companies
that interacted with universities was no longer than that of those that did not; additionally,
increasing the knowledge quantity input automatically did not elevate the innovation
generated or economic benefits.
The context presented by Bramwell and Wolfe [25], Bercovitz and Feldman [9], and
Ahrweiler et al. [28] showed that despite the existence of robust structures with favorable
conditions for the transfer of technology and the establishment of university–industry
collaborations, the objectives of the collaborations were not always realized. This evidences
the need for and importance of another factor in collaborations: the people and personal
characteristics critical for technology transfer. The participants must connect academic
research and its industrial and marketing applications, transforming scientific knowledge
into financial profit. Effectively managing the available resources is essential for competitive
advantage. Researchers and those involved in collaborations with access to cutting-edge
technological research must identify the opportunities for pioneering innovations in the
market efficiently and competitively.
Bradley et al. [30] outlined the various challenges for technology transfer: (1) university
entrepreneurs are often older and generally lack many relevant business skills; (2) product
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Figure 4 shows the context of university–industry collaborations.
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University–industry interactions are multifaceted, complex, and diverse. Commercialization can include a wide variety of transactions between universities and industries [9].
Although the flow of knowledge drives innovation, knowledge transfer from university to
company is fluid, complex, and iterative [25]. Many authors have found formal and informal links in university–industry interactions: Budyldina [20], Bercovitz and Feldman [9],
Bramwell and Wolfe [25], Ahrweiler et al. [28], Dutrénit and Arza [32], Perkmann et al. [33],
Hope [34], Lendel and Qian [35], Azagra-Caro et al. [36], Kochetkov et al. [37], and OwusuAgyeman and Fourie-Malherbe [38].
Numerous formal and informal empirical works have investigated the possible ties
between universities and firms. Universities are expected to provide the permanent growth,
development, and diversification of knowledge for potential transfer to the industry that
drives innovation. Furthermore, universities are strong network partners that are considered highly reliable because they are tied to public investments that largely isolate them
from market fluctuations [28].
University–industry collaborations associate formal and informal interactions and are
affected by industries’ characteristics and business strategies, universities’ rules, and the
operational mode of the technology transfer activities and government policy interests [9].
The interactions between universities and industries frequently start as informal relationships that develop into more formal relationships with detailed descriptions of planning,
roles, and expectations [38]. Formal channels involve the contractually supervised use of
universities’ and firms’ skills, resources, and facilities. In the absence of a formal contract,
informal channels provide access to a pool of knowledge reflected in skills, resources,
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technological and scientific capacities and requirements, and the preparation, procurement,
and distribution of skilled personnel [36].
Commercialization generally occurs outside of formal academic channels, and universities seldom keep track of it [33]. Local economic effects are generally the result of a
complex, dynamic, temporally unfolding series of interactions between formal and informal channels of knowledge transfer [36]. Knowledge created during formal interactions
can be transferred through informal networks [36].
4.3. Mechanisms
Mechanisms produce outcomes [14]. In the context of university–industry collaborations, the mechanisms are the channels for technology transfer. We analyzed the links
between contexts, interventions, and outcomes to establish the mechanisms. Table 4 shows
the results by computing the percentage of each dominant mechanism. Appendix B shows
the citations for each article used in the CIMO analysis, obtained from Google Scholar
(5 April 2021), including the authors, year of publication, and the dominant mechanism.
Table 4. Dominant mechanism.
Dominant Mechanism

Presences

Percentage %

Intellectual property
Spin-offs
Spin-offs and intellectual property
Hybrid organizations
Sponsored research
All mechanisms
Consulting and hiring professionals with academic knowledge
Spin-offs and hybrid organizations
Spin-offs and sponsored research
Intellectual property and hybrid organizations
Intellectual property and publications
Total

18
15
15
13
11
10
7
2
1
1
1
94

19.15
15.96
15.96
13.83
11.70
10.64
7.47
2.13
1.06
1.06
1.06
100%

The mechanisms identified were intellectual property, spin-offs, hybrid organizations, sponsored research, consulting and hiring professionals with academic knowledge,
and publications and conferences. Table 4 shows the dominant mechanisms. Intellectual
property (47.87%) and spin-offs (45.75%) stood out from the rest of the dominant mechanisms. The relevance of intellectual property has been noted by Perkmann et al. [33],
Mets et al. [39], Jones and De Zubielqui [40], and Secundo et al. [41]. Licensing intellectual
property provides legal rights that give companies access to technological solutions in the
universities’ intellectual property [9]. Spinning off companies and hiring professionals with
academic knowledge enables more straightforward technology transfers through human
resources movement [9]. Chiesa and Piccaluga [42] called academic spin-off enterprises
one of the most promising ways to get scientific findings to the market.
The triple helix concerns the relationships among universities, industries, and governments and the creation of such hybrid organizations as incubators, science parks, and technology transfer offices [3]. The original business support structure of incubation has been
reconsidered to emphasize its focus on the educational mission in training organizations [3].
According to Guadix et al. [43], considering the regional economic, business, and industrial
context, science and technology parks have a high strategic value for the regions where
they are located and carry out operations that promote research, development, innovation,
and technology transfer. Universities transfer internally developed technologies to the
public domain via technology transfer offices [19]. Audretsch et al. [29] emphasized the
importance of technology transfer offices in universities’ technology licensing. Bercovitz
and Feldman [9] maintained that the setting of technology transfer offices represents an
independent variable that partially accounts for the evaluated differences in patenting,
licensing, and sponsored research between institutions.
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Technology transfer offices differ considerably in their commercialization capacity.
The license income distribution is highly localized, with a few big commercial hits yielding
strong profits for a few universities [9]. Many high-impact start-up projects have emerged
from academic studies in many developed countries, with the majority of these firms
originating with a limited group of strongly entrepreneurial universities [44].
Sponsored research is a contract between a university and an industry. A sponsored
research project supports university-commissioned studies and offers funding for facilities,
graduate students, course launches, and faculty summer care [9]. Examples include collaborative research [45,46], contract research [22,35,47–50], and the establishment of R&D
organizations [22,51–53].
Several authors considered consulting and hiring professionals with academic knowledge an important mechanism, such as Bramwell and Wolfe [25], Breznitz and Feldman [19],
Chen et al. [51], and Hope [34]. Universities do not usually have individual consultancy
agreements with the faculty member(s), as companies nearly always own all the created
intellectual property and directly remunerate the faculty member; in these cases, the university does not have access to new investments and potential generation of intellectual
property [9].
Dutrénit and Arza [32] argued that publications and conferences are traditional technology transfer mechanisms. They classified mechanisms into four types: (1) traditional
(hiring professionals with academic knowledge and publication and conferences); (2) services (providing science and technical resources in exchange for funds, such as consulting,
use of quality management facilities, tests, instruction, and so on); (3) commercialization of
scientific results already obtained (academic spin-offs, licensing, patents, and incubators);
and (4) bidirectional mechanisms motivated by long-term aims of knowledge (contract
research, joint R&D projects, and scientific–technological parks). Their model was also
used by Orozco and Ruiz [54] and Fernandes et al. [55]. Serendipity is considered an
unconventional mechanism that could possibly start relationships that later unfold through
different mechanisms [9].
University offices are often regarded as displays for companies and treated as cooperation platforms for marketing their R&D results. The mechanisms vary depending on the
context in which a university and a company are engaged (e.g., the country, region, and
prevailing incentive policies). Hayter and Link [56] listed numerous university-affiliated
proof-of-concept centers (PoCCs) in the United States that contributed to a rise in that
country’s academic spin-offs. Chang et al. [57] presented a model created in China of a
university–industry cooperation platform in which companies could seek partnerships
with any higher education university in the country or vice versa. The China cooperation
platform has improved the economic performance of that country’s high-tech companies;
this suggests a positive connection between economic performance and the number of
cooperating parties. Different cooperation mechanisms impact the economic performance
of high-tech companies at different levels [32,57].
4.4. Outcomes
In this systematic literature review, the outcomes are the socioeconomic impacts of the
university–industry collaborations. We classified the outcomes into three dimensions: (1)
economic, (2) social, and (3) financial. We further subdivided each dimension as follows: (1)
economic: infrastructure, production and processes, and scientific development; (2) social:
jobs, skills, and qualification; and (3) financial: purchases, taxes, investments, and income
generation. Figure 5 shows the proposed model for measuring the economic impact of
university–industry collaborations.
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and income generation. Figure 5 shows the proposed model for measuring the economic
impact of university–industry collaborations.
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job creation as a socioeconomic impact of university–industry collaborations that could be
quantified and influences people’s quality of life.
Entrepreneurial universities can contribute through an advisory role in public policy
formulation [19,46,58]. In this role, universities engage with local communities on a
variety of themes. Nevertheless, most of the services and activities supplied by institutions
cannot be easily quantified [19]. A university–industry collaboration can have several
socioeconomic impacts on the actors in [59] triple helix; therefore, we propose a conceptual
model of socioeconomic impact based on the main benefits from the actors in the triple
helix. Figure 6 illustrates our Socioeconomic Triple Helix Conceptual Model.
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model of socioeconomic impact based on the main benefits from the actors in the triple
helix. Figure 6 illustrates our Socioeconomic Triple Helix Conceptual Model.
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5.1. Theoretical Contributions
Many authors, including Galan-Muros and Davey [5], Audretsch et al. [6], Alessandrini et al. [8], Bercovitz and Feldman [9], and Etzkowitz et al. [10], have claimed that
traditional metrics and indicators cannot capture the socioeconomic benefits of university–
industry collaborations. Our work enables a deeper analysis of the socioeconomic impacts
of university–industry collaborations, highlighting the existing effects in the literature
through synthesizing high-value insights into the theory of socioeconomic development
based on strategic knowledge management, R&D, and technological innovation. Our
model complements the triple helix model with a socioeconomic perspective of the interactions among government, universities, and industries, thus adding knowledge and
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elaborating on the theory. This work provides a guide for researchers and scholars who are
interested in university–industry collaborations.
5.2. Managerial Contributions
In addition to its academic contributions, this research and our new conceptual model
benefit all the actors in the triple helix: (1) universities and companies can use the model to
assess the socioeconomic impacts of individual collaborations; (2) public agents can use
it to evaluate the impacts of their investments; and (3) government agencies can use it to
inform their development of public policies for innovation and technology management.
The CIMO analysis enabled us to arrive at a deeper understanding of the peculiarities of
university–industry collaborations and the generated socioeconomic results. CIMO made
it possible to modify the contexts in which collaborations were undertaken to create a more
conducive environment for the knowledge-based socioeconomic development that enables
new public policies and mechanisms to enhance technology transfer.
5.3. Research Limitations
The limitation of the research is that the model is generic, the types and areas of
university–industry collaboration and their specific characteristics for each one must be
taken into account in order to understand which indicators have the greatest strategic
value in your institution’s position. Another important aspect to observe is the phase of
university–industry collaboration, applying the most significant, important indicators and
with the greatest variations in impact on that phase.
5.4. Future Research Directions
Based on the results and the discussion on the socioeconomic impact of university–
industry collaborations, we offer a few suggestions for future research: (1) an application
of an evaluation model to university and companies and (2) a development of methods for
the indirect impact assessment in local communities.
Future research should pursue applications of the proposed model, which will require
developing metrics for each indicated variable. These additional metrics will enable the
assessment of the socioeconomic impact of collaborative activities of university–industry
partnerships by creating indicators that can be controlled and enhanced based on actions
focused on the technology transfer mechanisms. Research has shown that conventional and
quantitative metrics are not sufficient to measure the socioeconomic impact of university–
industry collaborations fully [9,20]. In addition, a more qualitative assessment is suggested
that addresses the indirect impact of university–industry collaborations—for instance, the
creation of public policies [19,46], regional human capital attraction [5], and community
and city development [19].
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Appendix A
Table A1. Authors who participated in more than one article.
Author

Articles

Year

David Urbano
Albert Link
Christopher Hayter
David Audretsch
Erik Lehmann
Matthias Menter
Maribel Guerrero
Henry Etzkowitz
Maryann Feldman
Iryna Lendel
Andrés Barge-Gil
Aurelia Mondrego
Helen Lawton Smith
Peter Nijkamp
Joaquín Azagra-Caro
Elena Tur
Magnus Klofsten
Alain Fayolle

4
3
3
3
3
3
3
2
2
2
2
2
2
2
2
2
2
2

2013, 2016 (2) and 2019
2013 (2) and 2015
2013 (2) and 2015
2009, 2013, and 2019
2015, 2018, and 2019
2015, 2018, and 2019
2013, 2016, and 2019
2005 and 2013
2006 and 2012
2010 and 2016
2010 and 2011
2010 and 2011
2003 and 2012
2007 and 2014
2017 and 2019
2017 and 2019
1999 and 2019
2016 and 2019

Table A2. Participation of analyzed countries in the number of publications.
Country

Participation (Number of Publications)

Percentage (%)

United States
United Kingdom
Spain
Germany
Italy
The Netherlands
Sweden
Norway
Australia
Canada
Portugal
South Korea
Austria
Belgium
Brazil
Denmark
Mexico
Russia
South Africa
Spain
Taiwan
Argentina
China
Colombia
Costa Rica
Croatia
Czech Republic
Estonia
France
India

25
15
12
8
8
8
5
4
3
3
3
3
2
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
1

26.60
15.96
12.77
8.51
8.51
8.51
5.32
4.26
3.19
3.19
3.19
3.19
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
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Table A2. Cont.
Country

Participation (Number of Publications)

Percentage (%)

Indonesia
Ireland
Japan
Lithuania
Malaysia
Nigeria
Singapore
South Africa

1
1
1
1
1
1
1
1

1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06

Appendix B
Table A3. Number of citations and dominating mechanisms.
Authors and Year

Citations

Dominating Mechanisms

Ahrweiler et al. (2011) [28]
Alessandrini et al. (2013) [8]
Aparicio et al. (2016) [60]
Audretsch et al. (2013) [29]
Audretsch et al. (2019) [6]
Azagra-Caro et al. (2017) [36]
Azagra-Caro et al. (2019) [61]
Barge-gil and Modrego (2011) [23]
Baskaran et al. (2019) [62]
Bercovitz and Feldman (2006) [9]
Bradley et al. (2013) [30]
Bramwell and Wolfe (2008) [25]
Breznitz and Feldman (2012) [19]
Budyldina (2018) [20]
Carayannis et al. (2017) [63]
Carlsson et al. (2009) [64]
Chang et al. (2006) [57]
Chen et al. (2016) [51]
Cheshire and Magrini (2000) [65]
Chiesa and Piccaluga (2000) [42]
Civera et al. (2019) [66]
Coronado et al. (2017) [27]
Dalmarco et al. (2018) [67]
Dill (1995) [68]
Doh and Kim (2014) [24]
Dutrénit and Arza (2010) [32]
Etzkowitz (2013) [21]
Etzkowitz et al. (2005) [3]
Fadeyi et al. (2019) [69]
Farinha et al. (2016) [70]
Fernandes et al. (2010) [55]
Fischer et al. (2018) [71]
Galan-Muros and Davey (2019) [5]
Gjelsvik (2018) [72]
Guadix et al. (2016) [43]
Guerrero et al. (2016) [73]
Handoko et al. (2014) [74]
Hayter (2013) [75]
Hayter and Link (2015) [56]
Hearn et al. (2004) [76]

189
27
40
37
131
81
9
107
4
1070
72
771
267
54
54
276
62
13
233
546
18
4
65
202
285
121
278
490
4
92
143
10
66
10
63
174
46
112
48
54

Spin-offs
Intellectual property
Consulting and hiring professionals with academic knowledge
Intellectual property
Spin-offs and intellectual property
Intellectual property
Sponsored research
Hybrid organizations
Hybrid organizations
All mechanisms
Hybrid organizations
Intellectual property
Intellectual property
Spin-offs and intellectual property
Consulting and hiring professionals with academic knowledge
Spin-offs and intellectual property
Spin-offs and intellectual property
Sponsored research
Consulting and hiring professionals with academic knowledge
Spin-offs
Spin-offs
Intellectual property
Spin-offs and intellectual property
All mechanisms
Intellectual property
All mechanisms
All mechanisms
Hybrid organizations
Spin-offs and intellectual property
Sponsored research
All mechanisms
Hybrid organizations and intellectual property
Sponsored research
Spin-offs and intellectual property
Hybrid organizations
Spin-offs and intellectual property
Consulting and hiring professionals with academic knowledge
Spin-offs
Hybrid organizations
Spin-offs and intellectual property
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Table A3. Cont.
Authors and Year

Citations

Dominating Mechanisms

Holley and Harris (2018) [52]
Hooi and Wang (2019) [77]
Hope (2016) [34]
Iacobucci and Micozzi (2015) [78]
Jones and De Zubielqui (2017) [40]
Jones-Evans et al. (1999) [79]
Kalantaridis (2019) [80]
Kim et al. (2012) [81]
Klofsten et al. (2019) [82]
Kochetkov et al. (2017) [37]
Kourtit et al. (2014) [53]
Langford et al. (2006) [83]
Lee (2019) [84]
Lehmann and Menter (2016) [85]
Lehmann and Menter (2017) [86]
Lendel (2010) [26]
Lendel and Qian (2017) [35]
Lin (2019) [87]
Looy et al. (2003) [88]
Macpherson and Ziolkowski (2005) [48]
Mariani, Carlesi and Scarfò (2018) [89]
Mascarenhas et al. (2019) [90]
Mccullough (2003) [91]
Mets et al. (2016) [39]
Ndonzuau et al. (2002) [92]
Núñez-sánchez et al. (2012) [93]
O’shea et al. (2008) [44]
Olmos-peñuela et al. (2014) [47]
Onken et al. (2019) [94]
Orozco and Ruiz (2010) [54]
Owusu-Agyeman and Fourie-Malherbe
(2019) [38]
Perkmann et al. (2015) [33]
Philbin (2008) [22]
Piirainen et al. (2016) [45]
Raguž and Mehičić (2017) [95]
Ramos-Vielba and Fernández-Esquinas
(2012) [46]
Ratinho and Henriques (2010) [96]
Roessner et al. (2013) [97]
Sá et al. (2019) [98]
Sánchez-Barrioluengo and Benneworth
(2019) [99]
Secundo et al. (2017) [41]
Sherman and Chappell (1998) [100]
Sizer (2001) [101]
Smith (2003) [102]
Smith and Bagchi-Sem (2012) [58]
Steffensen et al. (2000) [49]
Urbano and Guerrero (2013) [50]
Van Geenhuizen et al. (2007) [103]
Varga (2000) [104]
Villasana (2011) [105]
Vincett (2010) [106]
Wakkee et al. (2019) [107]
Wen and Kobayashi (2001) [108]
Zucker and Darby (2001) [109]

15
2
16
90
61
257
3
151
101
15
2
173
7
60
40
104
8
2
203
37
21
7
7
9
665
25
574
142
1
35

Spin-off and sponsored research
Spin-offs and intellectual property
Intellectual property and publications
Spin-offs
Consulting and hiring professionals with academic knowledge
Hybrid organizations
Intellectual property
Spin-offs
Hybrid organizations
Spin-offs
Spin-offs and hybrid organizations
Sponsored research
Intellectual property
All mechanisms
Intellectual property
Spin-offs
Consulting and hiring professionals with academic knowledge
Intellectual property
Spin-offs
Hybrid organizations
Spin-offs
Intellectual property
All mechanisms
Intellectual property
Spin-offs
Sponsored research
Spin-offs
Consulting and hiring professionals with academic knowledge
Intellectual property
All mechanisms

2

Sponsored research

62
52
39
3

Intellectual property
All mechanisms
All mechanisms
Intellectual property

93

Spin-offs and intellectual property

413
96
27

Hybrid organizations
Intellectual property
Sponsored research

61

Sponsored research

115
267
58
145
157
700
297
4
662
27
139
31
91
443

Spin-offs and intellectual property
Hybrid organizations
Spin-offs and intellectual property
Hybrid organizations
Spin-offs and intellectual property
Spin-offs
Spin-offs
Hybrid organizations and spin-offs
Spin-offs and intellectual property
Hybrid organizations
Spin-offs
Sponsored research
Sponsored research
Intellectual property
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Creation
of spin-offs
Commercialization of new technologies
Creation of startups
Patents and licensing
Commercialization
of new technologies
Increased sales
Patents
and
licensing
Increased exportations
Commercial and Increased
societal value
creation
sales
Increased consultancy for professors and researchers
Increased exportations
Relevant scientific publications
Commercial
societal and
value
creation
Dissemination:
seminars,and
conferences,
workshops
Increased
consultancy
for professors
and researchers
Networking with
national
or international
institutions and/or
associations
Academic
excellence
Relevant
scientific
publications
Dissemination: seminars, conferences, and workshops
Networking with national or international institutions and/or associations
Academic excellence

2
9
4
8
1
4
10
27
13
8
54
10
2
2
17
23
10
5
2

2
9
4
8
1
4
10
27
13
8
54
10
2
2
17
23
10
5
2

Percentage
Percentage
(%) (%)
2.13%2.13%
9.57%9.57%
4.26%4.26%
8.51%8.51%
1.06%
4.26%1.06%
10.64%4.26%
28.72%
10.64%
13.83%
28.72%
8.51%
13.83%
57.45%
10.64%8.51%
2.13%57.45%
2.13%10.64%
18.09%
2.13%
24.47%
10.64%2.13%
5.32%18.09%
2.13%24.47%

10.64%
5.32%
2.13%

J. Open Innov. Technol. Mark. Complex. 2021, 7, x FOR PEER REVIEW

20 of 25

J. Open Innov. Technol. Mark. Complex. 2021, 7, 137
J. Open Innov. Technol. Mark. Complex. 2021, 7, x FOR PEER REVIEW

19 of 23
20 of 25

Figure A2. Social impacts of university–industry collaborations.
Figure
Figure A2.
A2. Social
Social impacts
impacts of
of university–industry
university–industry collaborations.
collaborations.

Table A5. Social impacts of university–industry collaborations.
Table
Table A5.
A5. Social
Social impacts
impacts of
of university–industry
university–industry collaborations.
collaborations.

Social Impact

Presences

Percentage

Social Impact
Presences
Percentage
Presences
Percentage42.55%
40
Employment creation
40
42.55%
Employment
creation
42.55% 7.45%
New
jobjob
positions
and
in
high-technology
fields 40
7
New
positions
and
in
high-technology
fields
7
7.45%
New job positions and in high-technology fields
7
7.45%
Creation
of
internships
3
Creation
of
internships
3
3.19%
Creation of internships
3
3.19% 3.19%
Salary
increases
1
1.06%
Salary
increases
1
1.06%
Salary increases
1
1.06%
Workforce
qualification
7
7.45%
Workforcequalification
qualification
7 7
7.45%
Workforce
7.45%
Training of postgraduates
1
1.06%
Training
of
postgraduates
1
1.06%
Training
of postgraduates
1
Student
and researcher
training
4
4.26% 1.06%
Student
and
researcher
training
4
4.26%
Student and researcher training
4
4.26%
Social Impact creation
Employment

Figure A3. Financial impacts of university–industry collaborations.

Figure
A3.A3.
Financial
impacts
collaborations.
Figure
Financial
impactsofofuniversity–industry
university–industry collaborations.

J. Open Innov. Technol. Mark. Complex. 2021, 7, 137

20 of 23

Table A6. Financial impacts of university–industry collaborations.
Financial Impact

Presences

Percentage

Good and services acquisition from national and local suppliers
Tax generation
Investments
Financing
Firm revenue
Firm profits
University revenues
Higher GDP and GDP per capita

1
4
11
9
1
7
3
13

1.06%
4.26%
11.70%
9.57%
1.06%
7.45%
3.19%
13.83%

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Berbegal-Mirabent, J.; García, J.L.S.; Ribeiro-Soriano, D.E. University–industry partnerships for the provision of R&D services. J.
Bus. Res. 2015, 68, 1407–1413. [CrossRef]
Chesbrough, H.; Vanhaverbeke, W.; West, J. Open Innovation: Researching a New Paradigm, 1st ed.; Oxford University Press: New
York, NY, USA, 2006; pp. 1–373.
Etzkowitz, H.; de Mello, J.M.C.; Almeida, M. Towards “meta-innovation” in Brazil: The evolution of the incubator and the
emergence of a triple helix. Res. Policy 2005, 34, 411–424. [CrossRef]
Etzkowitz, H.; Zhou, C. Triple Helix twins: Innovation and sustainability. Sci. Public Policy 2006, 33, 77–83. [CrossRef]
Galan-Muros, V.; Davey, T. The UBC ecosystem: Putting together a comprehensive framework for university-business cooperation.
J. Technol. Transf. 2019, 44, 1311–1346. [CrossRef]
Audretsch, D.B.; Cunningham, J.A.; Kuratko, D.F.; Lehmann, E.E.; Menter, M. Entrepreneurial ecosystems: Economic, technological, and societal impacts. J. Technol. Transf. 2019, 44, 313–325. [CrossRef]
Etzkowitz, H.; Webster, A.; Gebhardt, C.; Terra, B.R.C. The future of the university and the university of the future: Evolution of
ivory tower to entrepreneurial paradigm. Res. Policy 2000, 29, 313–330. [CrossRef]
Alessandrini, M.; Klose, K.; Pepper, M.S. University entrepreneurship in South Africa: Developments in technology transfer
practices. Innovation 2013, 15, 205–214. [CrossRef]
Bercovitz, J.; Feldman, M. Entrepreneurial universities and technology transfer: A conceptual framework for understanding
knowledge-based economic development. J. Technol. Transf. 2006, 31, 175–188. [CrossRef]
Etzkowitz, H.; Bikkulov, A.; Kovaleinen, A.; Leitner, K.H.; Poutanen, S.; Gray, D.; Leonchuck, L.; Axelberg, J.; Plonski, G.A.;
Almeida, M.; et al. Metrics for the entrepreneurial university [GEUM white paper]. In Triple Helix Working Papers Series; WPS 1;
Triple Helix Association: Roma, Italy, 2017. Available online: https://www.triplehelixassociation.org/download/metrics-for-theentrepreneurial-university (accessed on 1 April 2021).
Bryman, A.; Bell, E. Business Research Methods, 3rd ed.; Oxford University Press: New York, NY, USA, 2011; pp. 1–765.
Tranfield, D.; Denyer, D.; Smart, P. Towards a methodology for developing evidence-informed management knowledge by means
of systematic review. Br. J. Manag. 2003, 14, 207–222. [CrossRef]
Fink, A. Conducting Research Literature Reviews: From the Internet to Paper, 4th ed.; SAGE Publications: Newbury Park, CA, USA,
2013; pp. 1–280.
Denyer, D.; Tranfield, D.; Van Aken, J.E. Developing design propositions through research synthesis. Organ. Stud. 2008, 29,
393–413. [CrossRef]
Ramakrishnan, M.; Shrestha, A.; Soar, J. Innovation centric knowledge commons—A systematic literature review and conceptual
model. J. Open Innov. 2021, 7, 35. [CrossRef]
Cris, an, E.L.; Salant, ă, I.I.; Beleiu, I.N.; Bordean, O.N.; Bunduchi, R. A systematic literature review on accelerators. J. Technol. Transf.
2021, 46, 62–89. [CrossRef]
Okoli, C.; Schabram, K.A. Guide to conducting a systematic literature review of information systems research. Sprouts Work.
Papers Infor. Syst. 2010, 10, 1–50. Available online: http://sprouts.aisnet.org/10-26 (accessed on 10 April 2020). [CrossRef]
Iden, J.; Methlie, L.B.; Christensen, G.E. The nature of strategic foresight research: A systematic literature review. Technol. Forecast.
Soc. Chang. 2017, 116, 87–97. [CrossRef]
Breznitz, S.M.; Feldman, M.P. The engaged university. J. Technol. Transf. 2012, 37, 139–157. [CrossRef]
Budyldina, N. Entrepreneurial universities and regional contribution. Int. Entrep. Manag. J. 2018, 14, 265–277. [CrossRef]
Etzkowitz, H. Anatomy of the entrepreneurial university. Soc. Sci. Inf. 2013, 52, 486–511. [CrossRef]
Philbin, S. Measuring the performance of research collaborations. Meas. Bus. Excell. 2008, 12, 16–23. [CrossRef]
Barge-Gil, A.; Modrego, A. The impact of research and technology organizations on firm competitiveness. Measurement and
determinants. J. Technol. Transf. 2011, 36, 61–83. [CrossRef]
Doh, S.; Kim, B. Government support for SME innovations in the regional industries: The case of government financial support
program in South Korea. Res. Policy 2014, 43, 1557–1569. [CrossRef]
Bramwell, A.; Wolfe, D.A. Universities and regional economic development: The entrepreneurial University of Waterloo. Res.
Policy 2008, 37, 1175–1187. [CrossRef]

J. Open Innov. Technol. Mark. Complex. 2021, 7, 137

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

21 of 23

Lendel, I. The impact of research universities on regional economies: The concept of university products. Econ. Dev. Q. 2010, 24,
210–230. [CrossRef]
Coronado, D.; Flores, E.; Martínez, M.Á. The role of regional economic specialization in the production of university-owned
patents. Ann. Reg. Sci. 2017, 59, 513–533. [CrossRef]
Ahrweiler, P.; Pyka, A.; Gilbert, N. A new model for university-industry links in knowledge-based economies. J. Prod. Innov.
Manag. 2011, 28, 218–235. [CrossRef]
Audretsch, D.B.; Leyden, D.P.; Link, A.N. Regional appropriation of university-based knowledge and technology for economic
development. Econ. Dev. Q. 2013, 27, 56–61. [CrossRef]
Bradley, S.R.; Hayter, C.S.; Link, A.N. Proof of concept centers in the United States: An exploratory look. J. Technol. Transf. 2013,
38, 349–381. [CrossRef]
Pawson, R.; Tilley, N. Realistic Evaluation, 1st ed.; SAGE Publications: Newbury Park, CA, USA, 1997; pp. 1–254.
Dutrénit, G.; Arza, V. Channels and benefits of interactions between public research organisations and industry: Comparing four
Latin American countries. Sci. Public Policy 2010, 37, 541–553. [CrossRef]
Perkmann, M.; Fini, R.; Ross, J.M.; Salter, A.; Silvestri, C.; Tartari, V. Accounting for universities’ impact: Using augmented data
to measure academic engagement and commercialization by academic scientists. Res. Eval. 2015, 24, 380–391. [CrossRef]
Hope, A. Creating sustainable cities through knowledge exchange: A case study of knowledge transfer partnerships. Int. J.
Sustain. High. Educ. 2016, 17, 796–811. [CrossRef]
Lendel, I.; Qian, H. Inside the great recession: University products and regional economic development. Growth Chang. 2017, 48,
153–173. [CrossRef]
Azagra-Caro, J.M.; Barberá-Tomás, D.; Edwards-Schachter, M.; Tur, E.M. Dynamic interactions between university–industry
knowledge transfer channels: A case study of the most highly cited academic patent. Res. Policy 2017, 46, 463–474. [CrossRef]
Kochetkov, D.M.; Larionova, V.A.; Vukovic, D.B. Entrepreneurial capacity of universities and its impact on regional economic
growth. Econ. Reg. 2017, 13, 477–488. [CrossRef]
Owusu-Agyeman, Y.; Fourie-Malherbe, M. Workforce development and higher education in Ghana: A symmetrical relationship
between industry and higher education institutions. Ind. High. Educ. 2019, 33, 425–438. [CrossRef]
Mets, T.; Kelli, A.; Mets, A.; Tiimann, T. From patent counting towards the system of IP strategic indicators. Eng. Econ. 2016, 27,
316–324. [CrossRef]
Jones, J.; de Zubielqui, G.C. Doing well by doing good: A study of university–industry interactions, innovationess and firm
performance in sustainability-oriented Australian SMEs. Technol. Forecast. Soc. Chang. 2017, 123, 262–270. [CrossRef]
Secundo, G.; Perez, S.E.; Martinaitis, Ž.; Leitner, K.H. An intellectual capital framework to measure universities’ third mission
activities. Technol. Forecast. Soc. Chang. 2017, 123, 229–239. [CrossRef]
Chiesa, V.; Piccaluga, A. Exploitation and diffusion of public research: The case of academic spin-off companies in Italy. R D
Manag. 2000, 30, 329–340. [CrossRef]
Guadix, J.; Carrillo-Castrillo, J.; Onieva, L.; Navascues, J. Success variables in science and technology parks. J. Bus. Res. 2016, 69,
4870–4875. [CrossRef]
O’Shea, R.P.; Chugh, H.; Allen, T.J. Determinants and consequences of university spinoff activity: A conceptual framework. J.
Technol. Transf. 2008, 33, 653–666. [CrossRef]
Piirainen, K.A.; Andersen, A.D.; Andersen, P.D. Foresight and the third mission of universities: The case for innovation system
foresight. Foresight 2016, 18, 24–40. [CrossRef]
Ramos-Vielba, I.; Fernández-Esquinas, M. Beneath the tip of the iceberg: Exploring the multiple forms of university–industry
linkages. High. Educ. 2012, 64, 237–265. [CrossRef]
Olmos-Peñuela, J.; Castro-Martínez, E.; D’Este, P. Knowledge transfer activities in social sciences and humanities: Explaining the
interactions of research groups with non-academic agents. Res. Policy 2014, 43, 696–706. [CrossRef]
Macpherson, A.; Ziolkowski, M. The role of university-based industrial extension services in the business performance of small
manufacturing firms: Case-study evidence from Western New York. Entrep. Reg. Dev. 2005, 17, 431–447. [CrossRef]
Steffensen, M.; Rogers, E.M.; Speakman, K. Spin-offs from research centers at a research university. J. Bus. Ventur. 2000, 15, 93–111.
[CrossRef]
Urbano, D.; Guerrero, M. Entrepreneurial universities: Socioeconomic impacts of academic entrepreneurship in a European
region. Econ. Dev. Q. 2013, 27, 40–55. [CrossRef]
Chen, F.; Wu, C.; Yang, W. A new approach for the cooperation between academia and industry: An empirical analysis of the
triple helix in East China. Sci. Technol. Soc. 2016, 21, 181–204. [CrossRef]
Holley, K.A.; Harris, M.S. “The 400-pound gorilla”: The role of the research university in city development. Innov. High. Educ.
2018, 43, 77–90. [CrossRef]
Kourtit, K.; Nijkamp, P.; Van Vught, F. Clusters of supernova stars in knowledge-based spaces: Value creation through cooperation.
Int. J. Glob. Environ. Issues 2014, 13, 235–257. [CrossRef]
Orozco, J.; Ruiz, K. Quality of interactions between public research organisations and firms: Lessons from Costa Rica. Sci. Public
Policy 2010, 37, 527–540. [CrossRef]
Fernandes, A.C.; De Souza, B.C.; Da Silva, A.S.; Suzigan, W.; Chaves, C.V.; Albuquerque, E. Academy–industry links in Brazil:
Evidence about channels and benefits for firms and researchers. Sci. Public Policy 2010, 37, 485–498. [CrossRef]

J. Open Innov. Technol. Mark. Complex. 2021, 7, 137

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

22 of 23

Hayter, C.S.; Link, A.N. On the economic impact of university proof of concept centers. J. Technol. Transf. 2015, 40, 178–183.
[CrossRef]
Chang, Y.-C.; Chen, M.-H.; Hua, M.; Yang, P.Y. Managing academic innovation in Taiwan: Towards a “scientific–economic”
framework. Technol. Forecast. Soc. Chang. 2006, 73, 199–213. [CrossRef]
Smith, H.L.; Bagchi-Sen, S. The research university, entrepreneurship and regional development: Research propositions and
current evidence. Entrep. Reg. Dev. 2012, 24, 383–404. [CrossRef]
Etzkowitz, H.; Leydesdorff, L. The dynamics of innovation: From national systems and “mode 2” to a triple helix of university–
industry–government relations. Res. Policy 2000, 29, 109–123. [CrossRef]
Aparicio, S.; Urbano, D.; Gómez, D. The role of innovative entrepreneurship within Colombian business cycle scenarios: A
system dynamics approach. Futures 2016, 81, 130–147. [CrossRef]
Azagra-Caro, J.M.; Tijssen, R.J.; Tur, E.M.; Yegros-Yegros, A. University–industry scientific production and the Great Recession.
Technol. Forecast. Soc. Chang. 2019, 139, 210–220. [CrossRef]
Baskaran, A.; Chandran, V.G.R.; Ng, B.K. Inclusive entrepreneurship, innovation and sustainable growth: Role of business
incubators, academia and social enterprises in Asia. Sci. Technol. Soc. 2019, 24, 385–400. [CrossRef]
Carayannis, E.G.; Cherepovitsyn, A.E.; Ilinova, A.A. Sustainable development of the Russian Arctic zone energy shelf: The role of
the quintuple innovation helix model. J. Knowl. Econ. 2017, 8, 456–470. [CrossRef]
Carlsson, B.; Acs, Z.J.; Audrersch, D.B.; Braunerhjelm, P. Knowledge creation, entrepreneurship, and economic growth: A
historical review. Ind. Corp. Chang. 2009, 18, 1193–1229. [CrossRef]
Cheshire, P.; Magrini, S. Endogenous processes in European regional growth: Convergence and policy. Growth Chang. 2000, 31,
455–479. [CrossRef]
Civera, A.; Meoli, M.; Vismara, S. Do academic spinoffs internationalize? J. Technol. Transf. 2019, 44, 381–403. [CrossRef]
Dalmarco, G.; Hulsink, W.; Blois, G.V. Creating entrepreneurial universities in an emerging economy: Evidence from Brazil.
Technol. Forecast. Soc. Chang. 2018, 135, 99–111. [CrossRef]
Dill, D.D. University-industry entrepreneurship: The organization and management of American university technology transfer
units. High. Educ. 1995, 29, 369–384. [CrossRef]
Fadeyi, O.; Maresova, P.; Stemberkova, R.; Afolayan, M.; Adeoye, F. Perspectives of university–industry technology transfer in
African emerging economies: Evaluating the Nigerian scenario via a data envelopment approach. Soc. Sci. 2019, 8, 286. [CrossRef]
Farinha, L.; Ferreira, J.; Gouveia, B. Networks of innovation and competitiveness: A triple helix case study. J. Knowl. Econ. 2016, 7,
259–275. [CrossRef]
Fischer, B.B.; Schaeffer, P.R.; Silveira, J.P. Universities’ gravitational effects on the location of knowledge-intensive investments in
Brazil. Sci. Public Policy 2018, 45, 692–707. [CrossRef]
Gjelsvik, M. Universities, innovation and competitiveness in regional economies. Int. J. Technol. Manag. 2018, 76, 10–31. [CrossRef]
Guerrero, M.; Urbano, D.; Fayolle, A. Entrepreneurial activity and regional competitiveness: Evidence from European entrepreneurial universities. J. Technol. Transf. 2016, 41, 105–131. [CrossRef]
Handoko, F.; Smith, A.; Burvill, C. The role of government, universities, and businesses in advancing technology for SMEs’
innovativeness. J. Chin. Econ. Bus. Stud. 2014, 12, 171–180. [CrossRef]
Hayter, C.S. Harnessing university entrepreneurship for economic growth: Factors of success among university spin-offs. Econ.
Dev. Q. 2013, 27, 18–28. [CrossRef]
Hearn, G.; Cunningham, S.; Ordonez, D. Commercialisation of knowledge in universities: The case of the creative industries.
Prometheus 2004, 22, 189–200. [CrossRef]
Hooi, R.; Wang, J. Research funding and academic engagement: A Singapore case. Knowl. Manag. Res. Pract. 2019, 18, 162–174.
[CrossRef]
Iacobucci, D.; Micozzi, A. How to evaluate the impact of academic spin-offs on local development: An empirical analysis of the
Italian case. J. Technol. Transf. 2015, 40, 434–452. [CrossRef]
Jones-Evans, D.; Klofsten, M.; Andersson, E.; Pandya, D. Creating a bridge between university and industry in small European
countries: The role of the Industrial Liaison Office. R D Manag. 1999, 29, 47–56. [CrossRef]
Kalantaridis, C. Is university ownership a sub-optimal property rights regime for commercialisation? Information conditions and
entrepreneurship in Greater Manchester, England. J. Technol. Transf. 2019, 44, 231–249. [CrossRef]
Kim, Y.; Kim, W.; Yang, T. The effect of the triple helix system and habitat on regional entrepreneurship: Empirical evidence from
the US. Res. Policy 2012, 41, 154–166. [CrossRef]
Klofsten, M.; Fayolle, A.; Guerrero, M.; Mian, S.; Urbano, D.; Wright, M. The entrepreneurial university as driver for economic
growth and social change: Key strategic challenges. Technol. Forecast. Soc. Chang. 2019, 141, 149–158. [CrossRef]
Langford, C.H.; Hall, J.; Josty, P.; Matos, S.; Jacobson, A. Indicators and outcomes of Canadian university research: Proxies
becoming goals? Res. Policy 2006, 35, 1586–1598. [CrossRef]
Lee, S.J. Academic entrepreneurship: Exploring the effects of academic patenting activity on publication and collaboration among
heterogeneous researchers in South Korea. J. Technol. Transf. 2019, 44, 1993–2013. [CrossRef]
Lehmann, E.E.; Menter, M. University–industry collaboration and regional wealth. J. Technol. Transf. 2016, 41, 1284–1307.
[CrossRef]
Lehmann, E.E.; Menter, M. Public cluster policy and performance. J. Technol. Transf. 2017, 43, 558–592. [CrossRef]

J. Open Innov. Technol. Mark. Complex. 2021, 7, 137

87.
88.
89.
90.
91.
92.
93.
94.

95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

23 of 23

Lin, J.Y. How does collaboration between universities and R&D firms influence performance? Manag. Decis. 2019, 57, 2436–2476.
[CrossRef]
Looy, B.V.; Debackere, K.; Andries, P. Policies to stimulate regional innovation capabilities via university–industry collaboration:
An analysis and an assessment. R D Manag. 2003, 33, 209–229. [CrossRef]
Mariani, G.; Carlesi, A.; Scarfò, A.A. Academic spinoffs as a value driver for intellectual capital: The case of the University of Pisa.
J. Intellect. Cap. 2018, 19, 202–226. [CrossRef]
Mascarenhas, C.; Marques, C.S.; Galvão, A.R.; Carlucci, D.; Falcão, P.F.; Ferreira, F.A. Analyzing technology transfer offices’
influence for entrepreneurial universities in Portugal. Manag. Decis. 2019, 57, 3473–3491. [CrossRef]
McCullough, J.M. Technology transfer: Creating the right environment. Ind. High. Educ. 2003, 17, 111–117. [CrossRef]
Ndonzuau, F.N.; Pirnay, F.; Surlemont, B. A stage model of academic spin-off creation. Technovation 2002, 22, 281–289. [CrossRef]
Núñez-Sánchez, R.; Barge-Gil, A.; Modrego-Rico, A. Performance of knowledge interactions between public research centres and
industrial firms in Spain: A project-level analysis. J. Technol. Transf. 2012, 37, 330–354. [CrossRef]
Onken, J.; Aragon, R.; Calcagno, A.M. Geographically related outcomes of US funding for small business research and development: Results of the research grant programs of a component of the National Institutes of Health. Eval. Program. Plann. 2019,
77, 101696. [CrossRef]
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