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Abstract 

Continuous technological development, digitalization, Industry 4.0, robotization, 
virtualization, and related investments in new types of physical assets are impos-
ing increasing financial and intellectual demands on micro, small, and medium-
sized enterprises (MSMEs). While fast technological development and rapid societal 
change make maintenance of a successful competitive edge ever more challenging, 
they also offer considerable potential for differentiation. In the area of networking 
and outside resources, MSMEs can utilize external resources and cooperate and col-
laborate with higher educational institutions (HEI) to boost their innovations pipeline 
and develop new technologies and processes to generate commercial products/ser-
vices and improve their service offering.  This research explores existing highly effective 
university–industry collaboration (UIC) models and seeks explanations for their success 
by examining the literature from the point of view of establishing successful relation-
ships, emphasizing the importance of critical drivers for success. Our work synthesizes 
current knowledge of best practices based on a comparative analysis of practical col-
laboration. In the work, we identify eight popular and successful collaboration models: 
research and development partnerships, internships and co-op programs, knowledge 
transfer programs, entrepreneurship, and incubation programs, sponsored projects 
and grants, joint ventures and licensing agreements, executive education, professional 
and student career development. Based on analysis of globally reviewed successful 
models, a concept for robust, productive, and extended collaboration between com-
panies and universities is produced suitable for the Finnish context. Several practical 
experiences are given for robust collaboration in the current post-COVID transition 
and energy crisis.
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Introduction
Building effective and rewarding cooperation between universities and businesses can 
deliver benefits at the level of individual companies, universities, and industrial net-
works. Collaboration between companies and universities has a long history involving 
many different forms of shared activities, knowledge exchange, and co-development 
models for new technologies, products, processes, business models, brand improve-
ments, company culture (Santti et  al., 2017), education enhancement and innova-
tion (Airola et al., 2011; Dhillon et al., 2008; Geiger, 2005; Happonen & Salmela, 2010; 
Minashkina & Happonen, 2019). Furthermore, cooperation between universities and 
industries in educational activities improves the quality of graduate training as students 
are able to apply and link their theoretical knowledge, skills, and abilities with the needs 
of the labor market (Ornellas et al., 2018; Silva et al., 2018; Stanca et al., 2021). At the 
same time, such cooperation enhances students’ ability to immediately produce value 
for companies when entering the employment market. As well as motivating students 
in their studies, university–industry collaboration (UIC) has moreover been found to 
contribute directly to improved graduate employment rates, which benefits society by 
reducing unemployment (Klawe, 2019). In addition, the university creates in-demand 
study programs for current and future company employees, thereby contributing to 
implementing the principle of lifelong learning (Tran, 2021). The university thus acts as 
a source of external knowledge and labor, whereas the company in turn is the source, 
developer, and business transformer for innovation, acting as the pragmatic imple-
menter and commercialization driver of ideas, research, and collaborative development 
done in the universities (Arvanitis et al., 2008; Hemert et al., 2013). By acting as partners 
in research and development (R&D) for the creation of innovations and novel solutions 
(Dhillon et al., 2008; Etzkowitz et al., 2000; Gulbrandsen & Slipersæter, 2007), univer-
sities consequently contribute to the growth of innovation and industrial competitive-
ness in the long term and simultaneously help companies, municipalities, and NGOs 
find practical solutions to specific short-term challenges (Meerman et  al., 2018). Col-
laboration with research and education units enables business owners to extend their 
resource utilization rate by enabling research of new business models, promotion of 
resource utilization reduction opportunities, and development of innovations to solve 
real-world and vital client challenges. Moreover, the partnership can help to disseminate 
this new knowledge, including via patents and intellectual property rights agreements, 
and improve the quality of education and academic work, as well as increase the quan-
tity and quality of scientific publications (Ndou et al., 2011; Perkmann & Walsh, 2007). 
In turn, the industrial partner can provide universities with financial support, access to 
specialized equipment, and the expert practical knowledge base necessary for high-qual-
ity practice and applied research (Meerman et al., 2018).

Creating collaborative innovations and new novel solutions

Universities tend to occupy a central place in regional innovation systems (Meerman 
et al., 2018; Messina et al., 2022) by providing ground-breaking innovations, helping to 
create spin-off companies and accelerate the creation of startups, and by nurturing new 
entrepreneurs and helping extend the talents of current entrepreneurs (Dhillon et  al., 
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2008; Ogunleye, 2007). Thus, university–industry collaboration (UIC) contributes to 
the creation of new jobs, especially for companies that participate in research, develop-
ment, and innovation (RDI) activities, thereby boosting local and national economies, 
stimulating economic growth (Messina et al., 2022; Ogunleye, 2007), and improving liv-
ing standards (Ndou et al., 2011). Although clearly having much potential, universities, 
companies, micro, small, and medium-sized enterprises (MSMEs) and regions rarely 
derive maximum benefit from their interaction, cooperation, and collaboration activities 
(Marinho et al., 2020; Perkmann et al., 2011). Even when high-level views of collabora-
tion promise many positive outputs, experience has shown that many practical collabo-
ration activities fail sooner or later (Marinho et al., 2020; Yusuf & Nabeshima, 2007).

The potential vs. realization deficiency makes analysis of promising areas of coopera-
tion between universities and businesses and identifying barriers to and incentives for 
building effective and sustainable interaction a particularly pertinent area of study. It 
seems that micro, small, and medium-sized enterprises (MSMEs) do not work enough 
in a comprehensive range to achieve deep innovation collaboration with universities and 
HEI (Higher Education Institutions), and the level of innovation collaboration formal-
ization (Salmela et  al., 2013) especially with micro and small companies, with Higher 
Educational Institutions, could be heightened. For example, Kayser (2018) analyzed suc-
cessful and unsuccessful collaboration projects and concluded that successful projects 
utilized more explicit communication models, set realistic goals, and adopted profes-
sional project management practices. Cirella and Murphy (2022) analyzed the role of 
intermediaries in innovative processes and identified micro-practices for creating and 
sustaining successful collaboration. Several studies provide strategies and suggestions 
for successful collaboration and university–industry relations (Chebo & Gebrekidan, 
2022; Matheis et  al., 2014; Michel, 2014). Pangarso et  al. developed a research frame-
work for green economy performance related to MSME readiness related to the green 
economy and digitalization (Pangarso et al., 2022), which belongs to the highly impor-
tant set of models, as of the current digitalization of “everything” (Abdelsalam et  al., 
2022; Moşteanu et al., 2020; Mousavi Baygi et al., 2021; Rad et al., 2020; Widmaier et al., 
2013) transition times we live into.

Our work aims to systematically examine successful strategies, models, and core activ-
ities in cooperation and collaboration between micro, small, and medium‐sized enter-
prises (MSMEs) and higher educational institutions (HEIs). The goal is to provide a 
list of potential models for building successful collaboration, comprehensive guidelines 
for UIC, and guidance for MSMEs and universities to support innovation and growth. 
The aim is to assist organizations to be able to overcome motivation-related, capability-
related, green economy-related and governance-related barriers (Attia, 2015; Muscio & 
Vallanti, 2014; Nsanzumuhire & Groot, 2020; Pangarso et al., 2022).

The study focuses on micro, small, and medium-sized enterprises (MSMEs) with 
approximately 249 or fewer employees (OECD Publishing, 2017; SME Definition—Euro-
pean Commission, 2022) and examines collaboration models, activities, and practical 
implementations in successful cooperation with HEIs that have been shown to provide 
value for cooperating parties, surrounding regions, and municipal, governmental, or 
societal entities. In short, the study aims to reveal best practices that can be adapted and 
applied in industrial enterprises and HEI units worldwide, and to generalize and map the 
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core elements in a successful UIC relationship. As an additional practical regional goal, 
the authors reflect on regional and national-based experience with the aim of identifying 
models suitable for the Finnish context.

The study highlights the current state-of-the-art of UIC in recent literature and pro-
poses recommendations for successful and productive university–industry collabora-
tion. The following section (Sec. II) describes the methodology used in the study. The 
literature-based findings are then reported in Sec. III. The last section concludes with 
a synthesized framework or guidelines for successful university–industry collaboration 
(UIC) and discusses current university–industry models and ways to prolong relation-
ships and collaborations and why universities can act as strategic partners providing 
novelty-seeking companies with the resources, tools, and knowledge required for inno-
vation and long-term success.

Related knowledge on university–industry collaboration

The most well-known models describing interaction between universities, govern-
ment, and business are the Triple, Quadruple, and Quintuple Helix models of H. Etz-
kowitz (Cai & Etzkowitz, 2020; Carayannis et al., 2012; Etzkowitz & Leydesdorff, 2000; 
Leydesdorff & Etzkowitz, 1998) and the Entrepreneurial University model of B. Clark 
(Clark, 1998; Mitchell, 2012). Despite several conceptual differences, these approaches 
are united by an understanding of the university as a critical actor in interaction between 
business and government, and crucial for generating new knowledge, technologies, and 
forms of entrepreneurship. However, the Triple Helix, Quadruple Helix, and Quintuple 
Helix are outdated for several reasons: (1) the discrepancy between the speed of change 
and the flow of knowledge in modern demands; (2) the model’s lack of inclusion in digi-
talization, which complicates the development of UIC. Also, this model does not cover 
all the necessary areas for full and productive cooperation between universities and 
other stakeholders to create new knowledge and innovations. The literature highlights 
positive experiences in innovation, knowledge support, and learning through knowledge 
networking for MSMEs and HEIs (Cavaliere & Sarti, 2011; Pangarso et al., 2022; Vega 
et al., 2012). Researchers also note the importance of university activities for developing 
regional innovation systems and ecosystems (Mercan & Göktaş, 2011; Smorodinskaya 
et al., 2017; Suominen et al., 2018). In particular, universities are considered as the intel-
lectual core of regional consortia (Arbo & Benneworth, 2007; Bramwell & Wolfe, 2008). 
In addition, much attention in the literature is paid to study of the peculiarities of spe-
cific research universities and the development of their relationships with enterprises 
(Belso-Martinez et al., 2013; Cirella & Murphy, 2022; Richter & Donnerberg, 2006), as 
well as analysis of regional and sectoral specifics of entrepreneurship at universities 
(Caloffi et al., 2015, 2020; Thomas & Maine, 2019).

At the same time, it is noted that there needs to be more synthesis of collaboration 
between universities and industries, including the need for terminological unity. Some 
fragmentary empirical materials and cases are available (Cirella & Murphy, 2022; 
Purnomo et  al., 2015; Richter & Donnerberg, 2006; Rodriguez et  al., 2013; Wynn & 
Jones, 2019). In earlier work, researchers have mainly focused on technology trans-
fer issues concerning patents, licenses, and spin-offs without paying due attention to 
successful and practical models of interaction between universities and enterprises 



Page 5 of 45Tereshchenko et al. Journal of Innovation and Entrepreneurship           (2024) 13:28  

(Czarnitzki et al., 2012; Grimpe & Hussinger, 2013; Rajalo & Vadi, 2017; Wendji & Pilag 
Kakeu, 2022). In addition, the main emphasis tends to be on the barriers that hinder 
UIC, such as a lack of funding, overly bureaucratic structures, lengthy approval pro-
cesses, etc., and not on the possible drivers of UIC (Attia, 2015; Hilkenmeier et al., 2021; 
Kleiner-Schaefer & Schaefer, 2022; O’Dwyer et al., 2022; Ruíz-Ruano García et al., 2019). 
In most studies devoted to the issue of collaboration between universities and industry, 
only one of the sides of this interaction is considered in detail. Most often, the univer-
sity’s position is based on studies of unique situations of interaction that have developed 
in specific universities in particular regions. Analysis of relations between universities 
and industry dyads is still lacking, even though such collaborations are typical drivers of 
innovations, ideas, and knowledge from both perspectives.

At present, industry faces a shortage of qualified personnel, and there is widespread 
recognition of the need to train specialists who meet the expectations of the modern 
workplace (Lucy & Isabella, 2022; Sandborn & Prabhakar, 2015; Shmatko & Volkova, 
2020). In particular, companies need people who can retrain quickly and adjust to fast-
developing digitalized societies (Tran, 2021). According to the U.S. Chamber of Com-
merce, the industries with the most job openings are the transportation, health care, 
social assistance, accommodation, and food sectors (Ferguson, 2023). The Finnish job 
market is no different; industries with a talent shortage include transportation and 
logistics (92%), communication services (91%), industry (84%), and healthcare and bio-
sciences (80%) (Skills Shortage in Finland, 2023). Difficulties finding professionals are 
forcing companies to look for new ways to produce professionals for their needs. It can 
take months to find suitable employees, and even more time is needed for new employ-
ees to adapt to the job, company culture, and processes, and even more time is needed 
for onboarding (Keller, 2017). Unfortunately, finding an employee does not guarantee 
that the person stays in the company for the long term as there is always the possibility 
of someone being headhunted, a non-fit situation with the company, and just a change 
of heart or life situation. As a result, project deadlines can be shifted, and resources and 
funds are spent on recruitment and task adaptation. Additionally, CTOs, CEOs, and 
other company managers will need to spend much of their work time re-scheduling 
jobs, tasks, work arrangements, and resources and repeating employment and hiring 
procedures and interviews. In short, intellectual and labor resource challenges hinder 
MSMEs’ performance. Additionally, losing a talented employee means a loss of practical 
knowledge (Hancock et al., 2013).

Recruitment challenges and labor shortages have led to the creation of new forms of 
interaction and educational collaboration between academia and industry (Happonen 
& Minashkina, 2018; Happonen et  al., 2020a, 2020b, 2022; Minashkina & Happonen, 
2020). The previously mentioned shortage of talented experts has been recognized as a 
problem at the governmental level. In that context, it is important to note that govern-
ments have the resources to open new study programs for professionals in, for exam-
ple, specific areas like the green transition, digital society platforms, or nuclear science 
(Salbu et  al., 2009). Most companies, particularly MSMEs, do not have the resources 
to undertake such wide-ranging programs. A common understanding in the industry 
is that if instead of directly funding and administering a separate program, companies 
develop collaborative training programs with universities, which necessitates following 
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the university’s targets, regulations, and rules, potential future employees graduating 
from these programs will have a faster onboarding process, which will save time and 
resources (Blumberg et al., 2022), as well as improve student employability. In such col-
laborative programs, project work and industry case studies can form the basis for many 
courses (Klawe, 2019), and elective courses can be designed based on industry demands 
and recruitment activities (Jackson & Collings, 2018). UIC-based education can include, 
for example (Ahmed et al., 2022; Byrne et al., 2014; Cooney & Murray, 2018):

• The creation of programs and departments at universities (de Fátima Cruz et al., 
2022; Plewa et al., 2015).

• The opening of company facilities on university campuses (Education Finland, 
2023; Intel | Kent State University, 2023).

• The creation of academies and training centers in partnership with universities 
and industrial partners (Galan-Muros & Davey, 2019).

• The launch of certification courses for specialists and people changing profession 
(Davey et al., 2011; Galan-Muros & Davey, 2019).

• Short refresher programs enabling managers and leaders to update their skills.

The rationale for researching practices and approaches is to find strong collabora-
tion models. Our work covers the studies that discuss and reveal successful collabora-
tion methods for micro, small- and medium-sized enterprises, and higher educational 
institutions. The paper addresses common models and activities of university–indus-
try collaboration, providing advice for more robust relations, highlighting the benefits 
of such partnerships, and describing the activities and operational models utilized.

Methodology and research materials
A systematic mapping study (SMS) was performed following standard established 
guidelines and procedures proposed by James et al., (2016) and Petersen et al., (2015). 
The work utilizes systematic mapping to gain a comprehensive and extensive over-
view of the study area, ensure an unbiased, fair, and valid assessment of current 
literature, identify potential research gaps, and collect evidence for near-future devel-
opment directions (Engström & Runeson, 2011; Kitchenham et al., 2011). This study 
has the following research goals:

1. Clarification and mapping of the topic in the selected literature.
2. Identification of critical characteristics, key performance factors and current issues.
3. Study of methodologies, models, and activities (designs used, methods, techniques, 

software, etc.) in the context of successful approaches to industry–university collab-
oration.

4. Identification and analysis of gaps in existing knowledge to be able to suggest poten-
tial areas for further collaboration experiments.

5. Preparation for future follow-up work from a university perspective.
6. Provision of guidelines and recommendations for future collaboration perspectives 

for practitioners and MSMEs.
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Research questions were compiled to narrow the systematic mapping study’s focus and 
direct data collection to the research goal. The objective of this study was to explore and 
examine successful collaboration strategies, models, and core activities involving micro, 
small, and medium‐sized enterprises (MSMEs) and higher educational institutions 
(HEIs). Based on these objectives, the following research questions were defined:

• RQ1: What are the current successful collaboration models between micro, small, 
and medium-sized enterprises, and higher education institutions?

• RQ2: What types of collaboration models of UIC with MSMEs exist and how do they 
contribute to the research area? What models have already been examined in related 
literature and how do they contribute to the field?

• RQ3: How can the university and industry sustain long-term relationships for a 
strong collaboration?

• RQ4: What successful collaboration models exist between MSMEs and higher edu-
cation institutions?

The authors selected major academic databases according to Gusenbauer (Gusenbauer 
& Haddaway, 2020; Pangarso et  al., 2022) to investigate possible relevant studies. The 
databases examined were Scopus, WoS (Web of Science), ProQuest, EBSCO, ProQuest 
Technology, and IEEE. A higher number of databases than typical (3 or 4) was chosen as 
the study area focuses on overall HEI collaboration between companies, which covers a 
wide range of application areas. With a broad scope in mind, the goal was to map most, 
if not all, relevant current successful models, and their core activities by utilizing a wide 
range of knowledge from a large set of contributing databases. The identified filters uti-
lized were English only, with publication years from 2000 to 2023. We used 2000 as a fil-
ter to find all available practices and research, considering that such collaborations only 
began to take place relatively recently. We also limited the searches to peer-reviewed 
articles, conference proceedings, books, and book chapters. The search excluded grey 
literature to focus on peer-reviewed academic content.

Data collection phase

Data collection started with the framing of the keyword selection. Several keywords, 
their combinations, and the value of the results for the study were tested and eval-
uated. Initial suggestions included “industry-university collaboration”, “academic 
entrepreneurship”, “problem-based learning”, “technology transfer”, and “cooperation 
approach”. Quick skimming of the results and the titles of the studies found showed, 
however, that the results were quite mixed and included a lot of non-relevant con-
texts from non-connected topic areas. Using keyword analysis, studies contributing 
the main keyword groups, discussions with academic professors and companies, and 
examination of collaboration of authors, further enhancements rounds were made to 
the keywords to reduce the number of non-fitting results and to widen the scope and 
contribution of selected studies. A final keyword list was derived for the data collec-
tion phase following multiple rounds of the above iteration. The keywords of stud-
ies were examined and considered particularly relevant, and their reference lists were 
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referred to for additional valuable keywords to include in the search phase. The final 
list of keywords and their Boolean combinations were as follows:

• (Small OR micro OR SME OR"sole proprietor") AND
• (Enterprise OR company OR business OR venture OR organization) AND
• (University OR HEI OR academy OR ("higher educational unit") OR Polytechnics) 

AND
• (Collaboration OR ("academic engagement") OR ("academic entrepreneurship") OR 

cooperation OR ("technology-transfer") OR ("university–industry partnership") OR 
("university-industry collaboratio*") OR ("university industry collaboratio*") OR 
("university-business collaboratio*") OR (" business engagement")) AND

• (success* OR benefi* OR advantag*) AND
• (Framework OR intermediary OR model OR proposa* OR recommendatio*).

As the list shows, the authors divided the keywords into six main groups. The divi-
sion into multiple search dimensions/keyword groups was needed to be able to focus 
on relevant studies, remove a wide range of generic MSME and university-related 
studies, and eliminate non-relevant study streams. Table  1 presents the final key-
word groups in their separate group-based columns. Figure 1 presents the number of 
studies excluded based on the chosen criteria and the final number of primary con-
tributing studies included in the work. The appendix gives information on how the 
keywords were used for each database (Table 2).

The keywords resulted in 1371 potential studies to evaluate from the six selected 
databases. The inclusion criteria’s included requirement to be written in English and 
published in 2000 or later. The screening phase removed 640 duplicates, leaving 731 
unique search results. These studies were analyzed based on their titles and abstracts, 
which reduced the number of relevant studies to 112. We then assessed the full text 
of the papers, which limited the analysis to 93 papers. The exclusion and inclusion 
criteria included the need to mention UIC in the title explicitly and that the abstract 
should mention a model, framework, recommendation, or successful collaboration.

Table 1 Dimension of the keyword

Collaboration University Companies and 
municipalities

Success Framework Company size

Collaboration
Academic engage-
ment
Cooperation
Technology-
transfer
University–indus-
try partnership
University–indus-
try collaboration
University–busi-
ness collaboration
Business engage-
ment

University
HEI
Higher Education 
Unit
Polytechnics

Company
Enterprise
Organization
Business
Venture

Success
Advantage
Benefit

Framework
Intermediary
Model
Proposal
Recommendation

Small micro SME
Sole proprietor
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The 93 papers selected were then analyzed for reported joint activities between univer-
sities and industries that have been proven to produce particularly relevant results. The 
authors studied model factors that positively impact successful collaboration between 
industry and universities, which enabled the synthesis of existing collaborative models 
for universities and companies. One limitation of this approach might be publication 
bias. Journals tend to favor articles that report positive results, which leads researchers 
to present their work in the best possible light.

We categorized the paper based on the year of publication, research methods used, 
category, type of collaboration, and geographical location of university–industry part-
nerships. Appendix B, Table 3 lists all 93 selected studies, along with the category and 
type of collaboration.

Results
This section synthesizes ideas and suggestions for long-term and productive collabo-
ration between industry and universities. Consideration of a relationship’s long-term 
potential is essential (Padilla-Meléndez et  al., 2013). Even though collaboration might 
start with a small project, workshop, or simple idea, thinking in the long term and being 

Fig. 1 Overview flowchart for the systematic mapping study following PRISMA process-related steps 
(adapted from the Preferred Reporting Items for Systematic Reviews (PRISMA) (Page et al., 2021))
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generous in the relationship are vital ingredients in the recipe for success (Taylor, 2021). 
The section discusses how to sustain relationships in UIC and presents the identified 
models from the literature.

Sustaining long‑term relationships in university–industry collaboration

A. Count on a long commitment and stable strategy

From the company’s perspective, building long-term relationships with universities, 
students, and staff is necessary for effective collaboration (Bellini et  al., 2019; Padilla-
Meléndez et al., 2013). The academic environment operates in set cycles related to study 
periods, graduation expectations of educational programs, and typical norms in the spe-
cific culture and country. This context differs from business life, where the company’s 
needs and business area define the cycle. For successful collaboration, it is assumed 
that both parties need to be willing to be flexible and be prepared to diverge from their 
“optimal cycle”. Industry and universities should thus clearly understand their aims and 
expectations (Cirella & Murphy, 2022; Michel, 2014), and a company (MSME and larger 
enterprise alike) that wants to build a name for itself among partnering universities, 
starting with first-year students, must create stable and long-term relationships with 
selected HEIs and try to work on a long-term basis.

B. Personal level and relationships are most important

Building relationships is an essential step in successful long-term UIC. Understanding 
how companies’ and universities’ goals can be aligned and synchronized and how both 
parties can find synergy benefits helps to create a clear strategic collaboration vision. 
So, finding similarities in missions and strategies and valuing shared trust (Bellini et al., 
2019; Happonen & Siljander, 2020) in relationships with acknowledgments of each oth-
er’s competencies will improve company and university relations (Cirella & Murphy, 
2022). If a company and university truly value collaboration, it should be shown, e.g., by 
congratulations on anniversaries and other small and big tokens of gratitude to help peo-
ple and companies grow closer. Closer relationships help form and maintain the imple-
mentation of shared goals and projects and improve understanding of the resources 
needed to achieve the shared goals (Michel, 2014; Padilla-Meléndez et al., 2013).

C. The more public communication and visibility, the better

The importance of networking and a wide range of strong and weak contacts is 
widely acknowledged in the business community (Matheis et al., 2014). All forms of 
communication, like letters, calls, meetings, and messages in communication applica-
tions and social networks can be used to maintain networks. Additionally, partici-
pation and speaking at forums and conferences attended by potential partners can 
benefit the brand and enhance general visibility. However, it is also important to 
invite network partners, too. For example, management of HEIs, teachers, research-
ers, company collaboration coordinators, and students can be invited to local and 
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national events involving the MSME. Another easy form of collaboration is to write 
shared opinion papers, reports, social media blogs/expressions of development needs, 
articles, comments, and columns in academic, professional, and general media.

Collaboratively joining various working groups and advisory bodies and combined 
participation at conferences, seminars, symposiums, and hackathons are other ways 
to improve visibility. Within the university environment, MSMEs can speak at HEI 
open days, freshman days, job fairs, industrial product/service release events, local 
technology fairs, etc. The company can also organize excursions to their production 
sites and offices and arrange open day events to test their solutions and products with 
the option to discuss with product developers, sales managers, and customer rela-
tionship personnel. Key aspects in the selection of communication channels are the 
shared goals set, the market sector of the MSME, the strategy and vision for the col-
laboration, and the partners involved (Padilla-Meléndez et al., 2013).

D. Individual approach

Most universities and companies aim to emphasize their uniqueness, highlight-
ing differentiation from competitors and focusing on the unique benefits (Ramdan 
et al., 2021) potentially available from cooperation and collaboration. In a highly com-
petitive world, it is logical to pinpoint the special value offered to potential partners. 
Therefore, customization of collaboration activities, and products is vital for success-
ful UIC.

E. Special shared projects for win–win results

Digitalization has made the world more globalized, smaller, and highly connected 
(Schneider & Kokshagina, 2021). As a result, most of the modern tangible assets tend 
to include some form of electronics and run software (execute program code), making 
things more complex, complicated, and harder to fix compared to pre-2000s. At the 
same time, smartphones and gadgets, Industry 4.0 solutions, electronification, and 
digitalized societies are steering educational activities toward quick development or 
change cycles (Schneider & Kokshagina, 2021). To date, it is evident that traditional 
teaching formats are losing their student audiences’ interest, and a transition from 
on-class teaching towards online and hybrid events is undergoing, advanced espe-
cially by the Covid-19 pandemic (Pokhrel & Chhetri, 2021). This transition is work-
ing to the benefit of MSMEs as digitalization makes it more efficient, faster, and less 
resource-demanding to participate in university–industry collaboration.

On the other hand, the transition means that MSMEs must become familiar with 
online collaboration approaches, which could give a significant benefit to those com-
panies whose employees possess this specific skill set, or younger personnel who 
have become accustomed to digital learning through their own study path and life 
experience. On the practical side, activities like online courses and lectures, TED-
style speeches, interactive job fairs, and virtual reality (VR) or augmented reality 
(AR) technologies in the classroom and metaverse environment are already becoming 
more commonplace, and teachers are building the required skillset and universities 
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are acquiring the necessary tools. Consequently, HEI audiences are reasonably well 
prepared for this sort of collaboration form (Hung et  al., 2017; Pokhrel & Chhetri, 
2021; Sommerauer & Müller, 2018). Therefore, industries’ creative online participa-
tion modes are also highly welcomed in the UIC context.

Current collaboration models from the literature

Next, we will consider current collaboration models involving MSMEs and higher educa-
tional institutions that are reported in the literature (Belso-Martinez et al., 2013; Caloffi 
et al., 2015; Cirella & Murphy, 2022; Duzdar et al., 2015; Feldmann, 2014). Such mod-
els are typically divided and structured into three thematic areas: education, research, 
and management (Galán-Muros & Plewa, 2016). Research is related to conducting joint 
research; education aims to provide educational services on a short-term or long-term 
basis, and management aims at joint strategic and technological development. Imple-
menting all these parts is optional for a successful collaboration model; however, com-
bining them can strengthen long-term UIC relations tremendously.

The most typical form of UIC is linked to educational activities (D’Este & Patel, 2007; 
Perkmann & Walsh, 2007). This activity involves different types of interaction between 
universities and industry regarding the training of students, educating company person-
nel on courses similar to those done by full-time students, and offering certification and 
re-training activities for company employees. In practice, implementations include, e.g., 
the following types of activities:

1. Joint development of curricula. Companies participate in creating and modifying 
curricula, modules, and disciplines, as well as supporting and modifying the specific 
set and content of courses within the boundaries of educational standards (Lange 
et al., 2006; Maghiar, 2014; Pachura & Nitkiewicz, 2020).

2. Joint lecturing and guidance in the production of final theses and papers. This col-
laborative activity between universities and companies is widespread (Lange et  al., 
2006; Lutenberg, 2020).

3. Mobility of students within the framework of industrial practice or collaboration 
projects between business and university. Students are attracted to participate in 
consulting projects on a paid basis involving experienced experts or alternatively 
on a volunteer basis. Students receive valuable practical experience, and companies 
receive free labor. However, unpaid internships have been seen to have significant 
weaknesses, leading to job dissatisfaction and poor career opportunities (Rogers 
et al., 2021; Sanger et al., 2006; Tepper & Holt, 2015; Zilvinskis et al., 2020).

4. Development of dual training programs. Such programs combine theoretical training 
at the university and practical classes at companies (Green, 2010; Jubinville & Lynch, 
2017; Salbu et al., 2009; Schmidt & Mosgaard, 2020; Wang et al., 2009).

5. Companies and universities co-offer special courses like hackathons and code camps 
to train students on modern technologies and to give them a chance to solve chal-
lenges typical for companies in their business actions (Happonen & Minashkina, 
2018; Happonen et al., 2020a, 2022).
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6. Mentor training in leadership, and course visits from experienced graduates who 
know the academic unit’s traditions and can guide students towards successful career 
paths. Company representatives can get to know the thinking of younger generations 
and their future hopes, visions, and goals (Becker et al., 2010; Stanfill et al., 2010).

The second theme of interaction between universities and business—collaboration in 
research activities—unites such types of joint activities of higher education units and 
companies:

1. Conducting joint R&D, including agreements on cooperation between universi-
ties and businesses to implement joint research activities, regardless of the funding 
source (Grimpe et al., 2021).

2. Consulting activities in which universities solve specific short- and medium-term 
problems of commercial companies (Wood et al., 2015).

3. Staff mobility, i.e., the temporary labor movement between universities and enter-
prises to implement various projects. Within the framework of a mobility pro-
gram, business specialists are involved in university research activities, and univer-
sity employees can work in the company sector for several years while continuing 
to adhere to their chosen professional trajectory (Arquilla et  al., 2011; Eseonu & 
Wyrick, 2010).

4. Collaborative networked RDI programs and long-term structures where multiple 
network partners, formed by one or multiple research units and companies, tackle 
complex development challenges together (Bialek-Jaworska & Gabryelczyk, 2016; 
Siivonen et al., 2022).

The third theme of joint activity of universities and companies is collaboration in man-
agement. This collaboration reflects the strategic nature of cooperation between univer-
sities and businesses. Among the most significant types of collaboration, we would like 
to highlight the following:

1. Participation in management activities. Membership of university representatives on 
the boards of directors of enterprises, and vice versa, and the inclusion of business 
representatives on the boards of trustees of universities.

2. Sharing resources, such as infrastructure and personnel (Amano-Ito, 2020; Arquilla 
et al., 2011; Yi & Zhang, 2022).

3. Support from companies such as donations, sponsorship, and scholarship programs 
for teachers and students.

4. Promoting academic and student entrepreneurship, for example, creating spin-off 
companies by university teachers or students (Calvo et al., 2012; Green, 2010; Wang 
et al., 2009). At the same time, legislation that limits the ability of professors to create 
their businesses must be considered. That is why university employees usually par-
ticipate only in R&D and licensing.

5. Startups, intellectual property, and patent creation (Aksoy & Beaudry, 2021; Brem 
et al., 2017; Messina et al., 2022; Thomas & Maine, 2019)
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Because of the limitations on university employees, the creation of startups by stu-
dents is much more common. These activities require long-term cooperation between 
universities and industry, high shared trust (Bellini et al., 2019; Happonen & Siljander, 
2020), and transparency. The above list gives the most common ways in which univer-
sities and businesses can collaborate to drive innovation, enhance skills and expertise, 
and foster economic growth. The summary of the most common strategies for UIC is 
presented in Fig. 2.

University–industry collaboration does not happen in a vacuum; there is always some 
underlying reason, perceived benefit, and motivation. The motivation for collaboration 
may be a concrete goal or the wish to work for the greater good of society. According to 
survey research by Elsevier (Taylor, 2021), academic units and universities have a least 
five drivers to collaborate with industries: (1) better potential for societal impact; (2) 

Fig. 2 Strategies for university–industry collaboration (photos are taken from Unsplash)

Fig. 3 University value for collaborating with the industry (Elsevier, 2021)
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better student opportunities and outcomes; (3) increased funding; (4) economic devel-
opment potential; and (5) utilization of government programs for funding (Elsevier, 
2021). These five most often cited benefits are illustrated in Fig. 3. In the following, we 
will focus on practice-based experiences for different possibilities to improve, enhance, 
and find new levels of productive collaboration between higher education units and 
industry.

Practice‑based views on key success elements in UIC activities
The following recommendations are based on extended collaboration between person-
nel in HEI units and their industrial, municipal, city, and company-level collaboration 
partners. The recommendation has been built from the point of view of offering prac-
titioners more realistic touch points toward UIC collaboration to understand how aca-
demics, teachers, managers, and other representatives on the HEI side might see the 
collaboration. Information from the section should provide municipal leaders, decision-
makers, and MSME support organizations with new insights and offer new opportuni-
ties to widen collaboration with HEIs and companies. The ideas were framed, developed, 
and tested by utilizing all the authors’ rich experience collaborating with various national 
and international network partners, stakeholders in different municipalities, NGOs, and 
private companies. The authors especially provide experiences and insights from Finn-
ish industry companies’ collaboration with universities; however, the location does not 
affect that much to the results, as many of these companies work in international mar-
kets, in most of the developed countries, the overall (capitalism) based markets tend 
to work self similarly and activities were idea tested with international collaborators. 
Future research is suggested to focus on providing a more profound and extensive study 
of countries of different socio-economic statuses and cultural environments, such as 
Asian and African market areas.

Suppose a person from a municipal/city or company environment wants to collaborate 
with the university. In that case, the best thing they can do is self-reflect on what they 
need/want/are willing to seek out with their considered university partner. For exam-
ple, the first thing to consider is expected results and base assumptions for working and 
communicating. Remember, approachability, ease of contact, visibility, and accessibility 
are essential for a good partnership. Usually, collaborators are expected to put time and 
effort into this collaboration. It is worth asking and placing your and your collaborators’ 
operational, tactical, and strategic goals on paper. Then, note the concrete outcomes eve-
ryone involved expects to receive and any potential partner-specific goal expectations. 
In the case of a long-term partnership, a long-term vision should also be reflected, dis-
cussed, and put on paper.

The second recommendation is to have an open mind on questions, ideas, and inputs 
from outside of your own inter-company and close networks. When building and 
upkeeping UIC, remember that people tend to have different backgrounds, and some-
times, “new ideas” on their minds are old news for you. But do also remember that, e.g., 
technology develops so fast that an idea “old already five years ago” might have a new 
twist nowadays, and you should always ask for more details, such as what the imple-
mentation concept the idea giving person had in mind. Try to fight against “not invented 
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here” personal/organizational culture as much as possible, as it is just a waste of energy 
and reduces the chance of being part of creating something genius, new, and novel. 
Trust-based, non-paper written, and “gentlemen’s agreement” like atmosphere tends to 
be the most productive environment for flourishing collaboration.

On the side of higher education units, people should keep track of total and cur-
rently available collaboration resources. In addition to resources in general, it would 
be essential to estimate resource needs in different phases of collaboration, from start 
to finish, to avoid huge spikes and overloads in time and other resource needs. Every-
one at UIC should speak up about potential “no time for anything” resource issues as 
soon as possible. Re-scheduling is many times an option if time is given for it. Some 
HEI personnel have spoken that companies are not active enough on collaboration 
interfaces, like shared planning of student thesis works, shared projects, and similar 
seed-like operations for larger-scale collaboration and innovation discussion tasks. 
Still, this activity tends to be a self-improving loop.

Agree and discuss daily routines, expected “I call/respond you back”, delays, and 
contractibility expectations. It is acceptable that some/all the partners in the collabo-
ration network have a working time frame from 8 AM to 4 PM if agreed—no contacts 
on weekends or holidays. But also remember to reflect this to the set goals, timetable, 
and response time you expect from others. Could it be possible to relax typical acces-
sibility rules or agree on weekly meetings to some “nontypical time”, like Saturday 10 
AM for 30 min for weekly updates? If the collaboration is set up for fast results needs, 
and everyone is busy in their daily routines, some out-of-the-box thinking might be 
needed to go around the “weekly hours” limitation. If you work in an industry envi-
ronment and you have good working reporting standards, which save a lot of your 
own time (e.g., Every X Day, by Y time a maximum of half page long report of pro-
gress in agreed things and planned next steps”), teach the process and template for 
your new HEI collaborators. Small investment in “industry efficiency”, should payback 
as a significant save on time later.

Organizational cultural disparities, conflicting priorities, and intellectual property 
rights management can easily pose significant obstacles to successful collaboration, 
especially if no agreed-upon trust level fits gain-and-pain-sharing models (Happonen 
& Siljander, 2020) for the benefits the collaboration can bring to the table. Establish-
ing a culture of trust and fostering effective communication channels are crucial steps 
in addressing previously mentioned obstacles. Encouraging interdisciplinary col-
laboration and aligning long-term strategic goals is known to offer good ground for 
enhancing the effectiveness of collaboration models, facilitating a more seamless and 
productive relationship between industry and academia (Cirella & Murphy, 2022). 
Therefore, the summary of recommendations:

1. Approachability, ease of contact, visibility, and accessibility are essential for a good 
partnership (Bellini et al., 2019; Padilla-Meléndez et al., 2013).

2. Have an open mind on questions, ideas, and inputs from outside intercompany and 
close networks (Matheis et al., 2014).
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3. Estimate resource needs in different phases of collaboration, from start to finish, to 
avoid time overload and other resource needs. This iteration can be made several 
times if needed (Michel, 2014).

4. Weekly team stand-ups and clear communication will speed up achieving the goals 
(Cirella & Murphy, 2022; Michel, 2014).

We have reflected on regional and national-based collaboration experiences and what 
affects communication and collaboration results. From the practical 25 years of experi-
ence of the authors at UIC, we have identified some models suitable for the Finnish con-
text. The presented examples of interaction formats are relevant, and many such formats 
are used in practice in Finland—for example, project-based courses, hackathons (Hap-
ponen & Minashkina, 2018; Happonen et al., 2020a, 2020b), paid master thesis positions, 
joint research projects, collaborative order research, etc. (Airaskorpi, 2023). Micro and 
small enterprises predominate in Finland (Kotavaara, 2022; OECD, 2022), so interaction 
with the university can help to obtain additional funding or the necessary resources. At 
the same time, the Finnish market has its population-based limits and, as such, might 
not cover all the needs of universities. In the time of digitalization and online global col-
laboration, distance, resources, and networks do not limit innovations in the way they 
did in history. Therefore, considering the digital environment, we have tried to see how 
the current theories and models can be reproduced in Finland. Before, innovations were 
born in concentrated areas such as Silicon Valley, Kendall Square in Cambridge, Mas-
sachusetts, and Block 71 in Singapore, representing an “innovation ecosystem” (Schiuma 
& Carlucci, 2018). However, during the globalization of business, the innovation eco-
system is no longer limited to one region, specific socio-economic group, or industry. 
On the contrary, the most effective innovation ecosystems often combine diverse and 
complementary capabilities worldwide (Kolk et  al., 2018) and are present in online or 
even metaverse environments nowadays. In other words, a key factor in collaboration is 
an opportunity to integrate into the digital world and digitalize and utilize digitalization 
(Adomako & Nguyen, 2023). Including digitalization into the models as an environment 
complements these models, making them more focused on modern challenges and inte-
grated into the digital space (Happonen et al., 2020b).

Fig. 4 Visualized collaboration model for Finnish context
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Digitalization in the Finnish context helps to widen activities and not limit them to 
location. Some examples of digital collaboration include joint educational programs 
with industries, collaborations with foreign universities, virtual incubators, and jointly 
created virtual research centers. The visualized relation UIC model is presented in Fig. 4.

Recommendations were generated for the first steps and introduction phase of new 
collaboration models between (Finnish) MSMEs and higher education units like univer-
sities. The use of modern digital technologies in interaction with industry is a funda-
mental factor of effective interaction (Happonen et al., 2020b; Van Den Berg, 2019). The 
universities and industry’s openness and proactivity are key components of successful 
collaboration and achievement of the set goals. The research and development of the 
current best-fitting model is only at the initial stage and requires testing in future univer-
sity activities.

Discussion and summary
The conducted research confirms the importance of adopting a broad approach to 
the interpretation of cooperation between universities and enterprises: collaboration 
between universities and businesses should be considered as a process of long-term 
mutually beneficial relations with a wide range of possible types of actors, which may 
also include government, non-profit and public organizations. Ultimately, it is not a set 
of isolated actions within a limited range of interaction. In addition to the formal col-
laboration activities discussed in the article, it is also necessary to consider a wide range 
of informal contacts between university employees and commercial firms. Participation 
in conferences and job fairs, coaching consultations, working group meetings at enter-
prises, and personal contacts contribute to strengthening ties between universities and 
businesses, although such connections are difficult to quantify. Sometimes, existing per-
sonal contacts of university staff play a critical role in fostering collaboration with com-
mercial enterprises, and the ability to adapt to a changing world, both in physical and 
virtual environments, will be a needed skill for all successful UIC partners.

Our work shows that cooperating with industries in one area, for example, in the field 
of R&D, can enhance the potential for cooperation in other areas, too. For instance, a 
researcher may invite a participant in R&D UIC to give a guest lecture, which can help 
students become aware of modern business operations or technologies. Moreover, it 
should be borne in mind that scientists’ lack of direct interaction with businesses does 
not mean they would not or do not want to cooperate with organizations outside higher 
education. For example, HEI employees not collaborating with commercial companies 
could be working with government or municipal organizations, other public organiza-
tions, NGOs, or a colleague from an overseas HEI (Abramo et al., 2011; Bozeman et al., 
2013; Iglič et al., 2017). In this regard, a comprehensive and wide-ranging approach to 
the interpretation of cooperation between universities and businesses is becoming 
increasingly relevant, allowing for the strengthening of trust between the parties in a 
partnership, simplifying the organizational side of the interaction, and serving as the 
basis for the development of a system of indicators for evaluating the effectiveness of 
collaboration between universities and industry. Based on current findings, the litera-
ture does mention cultural (Bertello et al., 2022), gender (Verdugo-Castro et al., 2022), 
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and socio-economic differences as potential roadblocks to successful collaboration and 
collaborative boosting of the ongoing digital revolution. Also, in addition to roadblocks 
in the university–industry collaboration sectors, challenges in internal student group 
collaboration matters (Lailiyah et al., 2021) should also be taken into account, as these 
groups can easily be part of university–industry collaboration in the wider picture. In 
short (Helbing & Hausladen, 2021), there is clearly space for more, deeper, and widely 
extended studies to clarify ways to open those roadblocks and go forward with shared 
goals, including technology-enhanced and connected sustainability-advancing solutions. 
For example, hackathons and Code camps were mentioned in multiple contexts as one 
of the natural tools to enhance industry collaboration for HEIs, but very little was talked 
about, e.g., participating students’ gender roles (Kovaleva et al., 2024) and inclusiveness 
in this context. This would be an important area to extend research, as ICT and soft-
ware engineering are male dominated now, and all genders use the results, products, and 
solutions equally.

Conclusion and future research
Interaction between higher education institutions (HEIs) and enterprises, corporations, 
companies, or businesses is becoming increasingly important but may also, at some level, 
be becoming more challenging, especially in the current conditions of a dynamically 
developing knowledge-oriented economy. In this work, we discussed the benefits of uni-
versity–industry collaboration (UIC), potential actions to ease the start of collaboration, 
and ways to enhance positive outcomes and maximize success in UIC. For HEIs, there is 
potential for extra funding for students, improved opportunities for future career paths 
and skills development, and potential positive social impact, both locally and nationally. 
Involving representatives of businesses in education activities and addressing real-world 
challenges allows universities to consider current trends in entrepreneurship develop-
ment and adjust the trajectory of students’ education to consider business needs more 
closely. At the same time, students will learn what is currently happening in companies, 
what sort of challenges companies work with, and why. As a result of practical interac-
tion with micro, small, and medium-sized businesses, students will be able to master 
modern methods and tools for planning and analyzing entrepreneurial activity, which 
will allow the successful implementation of business ideas in practice, promote the crea-
tion of business startups, and improve students’ ability to undertake managerial work. 
However, cooperation is also beneficial for companies. It provides access to new scien-
tific knowledge, allows companies to access the international academic experience of 
research scientists, and is an opportunity to involve highly qualified specialists in inter-
nal tasks. Moreover, cooperation makes it possible to implement a practice-oriented 
approach in training and forming professional skills and abilities among graduates based 
on solving the real needs of micro, small, and medium-sized businesses.

This study identified and discussed current models of successful collaboration 
between micro, small- and medium-sized enterprises, and higher education insti-
tutions. We used a three-part division of university–industry collaboration (UIC) 
activities: education, research, and management. The education aspect comprises 
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all types of interaction between universities and industries in student education and 
training of company employees. The research component unites research collabora-
tion activities of universities and companies, such as conducting joint R&D, inno-
vation activity, or consulting services. Management reflects the strategic nature of 
collaboration between universities and businesses. In the work, we provided eight 
successful collaboration models: Research and Development Partnerships, Intern-
ships and Co-op Programs, Knowledge Transfer Programs, Entrepreneurship and 
Incubation Programs, Sponsored Projects and Grants, Joint Ventures and Licens-
ing Agreements, Executive Education and Professional Development, and Student 
Career Development. Each model or type of collaboration can be combined or used 
separately for more robust and extended relationships between universities and 
industry. Additionally, we put the literature and experience-based findings into the 
frame of recommendations and key points beneficial for those studying UIC or seek-
ing to develop UIC. We enhance the concept of Quintuple Helix theory by adding a 
digital environment as a foundation for the innovations and creation of new knowl-
edge in collaborations.

Analysis of the collaboration experience is crucial, as it shows promising areas for 
developing cooperation with micro, small, and medium-sized enterprises. Based on 
the data obtained, the following suggestions for the development of the relations 
between universities and businesses are made:

– Attract businesses to develop programs and courses jointly.
– Provide company employees with crash courses about new technologies and new 

trends.
– Develop educational activities and training for the adult population.
– Share resources, such as infrastructure and personnel or knowledge.
– Participate in management meetings for a clear vision and mission.

A positive result of UIC is that joint efforts in implementing the study’s subject area 
may, in the long term, increase the quality of labor resources, labor productivity, and 
the competitiveness of participating universities and companies in world markets.

Although some of the findings may, on the surface at least, appear self-evident, the 
novel contributions of this study lie in its analysis and synthesis of successful collabo-
ration models, which are divided into three parts: education, research, and manage-
ment. Moreover, practical implications are ideas and tips for a more long-term and 
active collaboration between industry and university. To continue developing knowl-
edge and experience of university–industry collaboration, we suggest focusing on 
collaboration involving a particular industry sector or university subject area. Future 
research topics could include whether faculty should be active in company relations 
or whether universities should have a collaboration unit responsible for establish-
ing connections and searching for possible partnerships. In future research, we plan 
to build tests for collaboration models in our university and validate them and their 
value in the Finnish context.
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Appendices
Appendix A

See (Table 2).

Table 2 Database search strings and search field

Database Search field Keyword string

Scopus TITLE-ABS-KEY TITLE-ABS-KEY ((small OR micro OR sme OR "sole proprietor") AND 
(enterprise OR company OR business OR venture OR organization) 
AND (university OR hei OR academy OR ("higher educational unit") 
OR polytechnics) AND (collaboration OR ("academic engagement") 
OR ("academic entrepreneurship") OR cooperation OR ("technol-
ogy-transfer") OR ("university–industry partnership") OR ("university-
industry collaboratio*") OR ("university industry collaboratio*") OR 
("university-business collaboratio*") OR (" business engagement")) 
AND (success* OR benefi* OR advantag*) AND (framework OR 
intermediary OR model OR proposa* OR recommendatio*))

IEEE All Metadata ("All Metadata":Small OR "All Metadata":micro OR "All 
Metadata":SME OR "All Metadata":"sole proprietor") AND ("All 
Metadata":enterprise OR "All Metadata":company OR "All 
Metadata":business OR "All Metadata":venture OR "All Meta-
data": organization) AND ("All Metadata":university OR "All 
Metadata":HEI OR "All Metadata":academy OR "All Metadata":"higher 
educational unit" OR "All Metadata":Polytechnics) AND ("All 
Metadata":collaboration OR "All Metadata":"academic engage-
ment" OR "All Metadata":"academic entrepreneurship" OR "All 
Metadata":cooperation OR "All Metadata":"technology-transfer" OR 
"All Metadata":partnership OR "All Metadata":"university-industry 
collaborations" OR "All Metadata":"university-business collabora-
tions") AND ("All Metadata":success* OR "All Metadata":benefi* 
OR "All Metadata":advantag*) AND ("All Metadata":framework 
OR "All Metadata":intermediary OR "All Metadata":model OR "All 
Metadata":proposa* "All Metadata":recommendatio*)

ProQuest TITLE-ABS-KEY TI,AB,IF((Small OR micro OR SME or "sole proprietor")) AND 
TI,AB,IF((enterprise OR company OR business OR venture OR organ-
ization)) AND TI,AB,IF((university or HEI OR academy OR ("higher 
educational unit") OR Polytechnics)) AND TI,AB,IF((collaboration 
OR ("academic engagement") OR ("academic entrepreneurship") 
OR cooperation OR ("technology-transfer") OR partnership OR 
("university-industry collaborations") OR ("university-business col-
laborations"))) AND TI,AB,IF((success* OR benefi* OR advantag*)) 
AND TI,AB,IF((framework OR intermediary OR model OR proposa* 
or recommendatio*))

Web of Science Topic ((small OR micro OR sme OR "sole proprietor") AND (enterprise 
OR company OR business OR venture OR organization) AND 
(university OR hei OR academy OR ("higher educational unit") OR 
polytechnics) AND (collaboration OR ("academic engagement") OR 
("academic entrepreneurship") OR cooperation OR ("technology-
transfer") OR ( "university–industry partnership") OR ( "university-
industry collaboratio*") OR ("university industry collaboratio*") OR 
("university-business collaboratio*") OR (" business engagement")) 
AND (success* OR benefi* OR advantag*) AND (framework OR 
intermediary OR model OR proposa* OR recommendatio*))
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Table 2 (continued)

Database Search field Keyword string

EBSCO Title, abstract, 
author-specified 
keywords

Title:((Small OR micro OR SME or "sole proprietor") AND (enter-
prise OR company OR business OR venture OR organization) AND 
(university or HEI OR academy OR ("higher educational unit") OR 
Polytechnics) AND (collaboration OR ("academic engagement") OR 
("academic entrepreneurship") OR cooperation OR ("technology-
transfer") OR partnership OR ("university-industry collaborations") 
OR ("university-business collaborations")) AND (success* OR benefi* 
OR advantag*) AND (framework OR intermediary OR model OR 
proposa* or recommendatio*)) AND Abstract:((Small OR micro OR 
SME or "sole proprietor") AND (enterprise OR company OR business 
OR venture OR organization) AND (university or HEI OR academy 
OR ("higher educational unit") OR Polytechnics) AND (collaboration 
OR ("academic engagement") OR ("academic entrepreneurship") 
OR cooperation OR ("technology-transfer") OR partnership OR ("uni-
versity-industry collaborations") OR ("university-business collabora-
tions")) AND (success* OR benefi* OR advantag*) AND (framework 
OR intermediary OR model OR proposa* or recommendatio*)) AND 
keyword:((Small OR micro OR SME or "sole proprietor") AND (enter-
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