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Abstract

The strategy for smart specialization university has been one of the main
policies of the European Union in recent years to develop regional
performance and economic growth through university systems. In spite of this,
no research has been done to identify the components of this strategy.
Accordingly, this study aimed to identify the components of the smart
specialization strategy of higher education institutions. This qualitative
research was conducted using the meta-synthesis strategy and content
analysis. In the findings, fifteen components were extracted as follows:
specialized pedagogy (efficient teaching methods, environmental learning),
specialized research (specialized research policy-making, research targeting,
research networking), academic entrepreneurship (continuous university-
industry link, entrepreneurial institutionalization, and development of
research cooperation capacities with the industry and different sectors),
specialized governance (multi-level governance, specialized regional
governance, specialized governance in higher education), specialized general
management (efficient public management, effective government monitoring
and evaluation), specialized management of higher education (new
management in higher education and university job creation), specialized
regional development (regional innovation ecosystem, crowdsourcing
decision-making and regional decision-making, regional entrepreneurship,
university regional compatibility), human resource capital development
(professional development of faculty members, students and staff),
information and communication technology (statistical-technical and
technological innovations), university finance (the allocation of financial
resources, planning and financial resource management), hard capacity
building (hard public and research capacity building), legal mechanisms
(compilation and revision of laws), incentive-support mechanisms
(development of incentive and support mechanisms), development of cultural
capacities (social and academic culture) and creating a competitive
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atmosphere (competition within and beyond higher education). Finally, a
schematic model of smart specialization of the university and the proposed
policies for Iran's higher education system are presented.

Keywords: Specialization, Smart specialization of university,
University and environment, Smart specialization of higher education,
Iran.

Introduction

Statement of the problem

Globalization and knowledge-based economic growth have altered and
expanded the role of universities. Therefore, a third function was also
considered for the university-industry interactions along with the education
function (Mission 1) and research function (Mission Il) of higher education
institutions (Molas-Gallart, Salter, Patel, Scott & Duran, 2002). The addition
of this function paved the way for the emergence of entrepreneurial
universities. In this academic paradigm, universities aim to improve national
and regional economic performance through technology transfer mechanisms,
patents and spin-offs, and entrepreneurial actions (Etzkowitz et al., 2000).
Accordingly, the Triple Helix model?was introduced to expound on
the tripartite linkages between three pillars of university, government, and
industry. Introduced by Etzkowitz and Leydesdorff, this model is among the
non-linear models of innovation (Leydesdorff, 2012). The central assumption
in this model is based on the interaction and synergy between industry and
government toward innovation (Leydesdorff & Etzkowitz, 2001). Several
generations of this model have been introduced. In the first generation, the
government mainly drove and controlled the tripartite interaction. In the
second generation, the three pillars of government, university, and industry
were separated by distinct boundaries and functions. The notable shared
characteristic among these three generations was the absence of government
intervention and control. In the third generation, the three main pillars played
a homogeneous and complementary role in increasing innovation and
producing knowledge. Nevertheless, this model has also been associated with
several shortcomings, such as the lack of cooperation and synergy between
the university with the peripheral regions, the restriction of value creation by
the university through interactions with society through commercialization
systems, and the unrealized potential of Humanities and Social Sciences and
in the innovation process within society (Rinaldi, Cavicchi, Spigarelli, Lacché
& Rubens, 2018). Researchers and policy-makers proposed a permanent
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model to fill this gap (Trencher, Yarime & Kharrazi, 2013). In this model,
universities, as the fourth function, were given a new role. The function
involves the multilateral and regional participation of the university in
resolving regional and complex global issues (Trencher, Yarime, McCormick,
Doll & Kraines, 2014). In this model, known as the quadruple helix model3,
the public authorities, industry, academia, and citizens innovate and create
values through mutual interactions (Van Winden & de Carvalho, 2015). This
model mainly emphasize local and regional development (Calvo, Rodeiro-
Pazos, Rodriguez-Gulias & Fernandez-Lépez, 2019). Countries have adopted
various strategies to develop an innovation system in line with this new
paradigm. The innovation system consists of all the economic, social,
political, organizational, and institutional factors influencing innovation
development, dissemination, and exploitation. Any innovation system
consists of three main parts, including components (actors, institutions, and
technologists), relations (the correspondence between components), and
identifiers (the ability of the components to create technological and economic
competence) (Zamani Miandashti, 2018). If the innovation system has entity
diversity in the region, it is regarded as a regional innovation system®. If an
innovation system is treated at a national level [within the geographical
boundaries of a country], it is regarded as a national innovation system °
(Entezari, 2005).

The smart specialization strategy is one of the basic strategies for achieving
regional and local development to improve the performance of the national
innovation system. A smart specialization strategy is a complex approach.
While considering the competitive strengths and realistic growth potentials of
regions, this strategy identifies the key constraints and encourages
development opportunities. It also stresses the attempts to attract capital and
support innovation and highlights the significance of establishing public
communication infrastructure and cooperation of the public and private
sectors as the backbone for regional growth and progress (McCann & Ortega-
Argilés, 2016). This emerging strategy is at the forefront of contemporary
policy discussions for regional innovation (Aranguren, Navarro & Wilson,
2015). Due to the importance of regional innovation, international
organizations and institutions have substantially invested in this strategy.
Accordingly, the smart specialization strategy has been considered the main
foundation for investing in European Structural Investment Funds (ESIFs) for
research and innovation in the 2014-2020 period (Gianelle, 2012). In this
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strategy, higher education institutions, research organizations, and especially
universities are the leading innovation players in the smart specialization
system (Kangas & Aarrevaara, 2020; Rinaldi et al., 2018). Many EU
documents also emphasize the role of universities in smart specialization
strategies (Kempton, Goddard, Edwards, Hegyi, & Elena-Pérez, 2014).
Universities have long played an essential role in regional innovation systems,
and smart specialization strategies have reinforced the impacts of these roles
(Goddard et al., 2009) by supporting the assessment of regional knowledge
assets, capabilities, and competencies, promoting the identification of regional
entrepreneurial opportunities, raising awareness for global participation
across regional borders and framing them into identifying competitive assets
with a focus on regional strategies to encourage the entrepreneurial discovery
process, applying dedicated specialization strategy research to participating in
discovering regional entrepreneurial opportunities, promoting the skills and
knowledge of different target groups to increase regional capacity through
educational smart specialization programs, aiding in building capacity for
demand by increasing the absorption capacity of local companies and small
businesses, developing social relationships to assist institutional leadership
and governance, especially in areas with multiple local governments, and
supporting regions to address critical societal and global challenges that
contribute to local knowledge (Kempton et al., 2013). Therefore, as the main
actors of innovation systems, universities are expected to be the key actors in
regional innovation systems by applying smart specialization strategies to
targeted areas, thus contributing to building economic capacity and regional
development (Arregui-Pabollet, Edwards, & Rousseau, 2018).

Given the international sanctions against Iran, implementing this strategy in
Iran's higher education system and governance and emphasizing domestic
production can lead to significant transformations by developing regional
capacities and solving regional problems and challenges through the activism
of universities. This strategy can contribute to developing regional
corporations in many forms: arousing the spirit of entrepreneurship,
innovation, and creativity of academics, giving specialized consolation and
services to economic sectors, especially small and medium-sized businesses,
and training specialists to cooperate for identifying and developing smart
specialization strategies in the regions, participation in developing programs
to improve the level of education and job creation for students through
innovative companies, using university business incubators and science and
technology parks, active participation in innovation clusters and networks,
implementing training programs tailored to meet market demand in different
target groups, promoting innovative smart specialization solutions,
implementing research projects in the framework of various research teams
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and commercialization of academic research achievements (Machnik-Stomka,
2018). Despite the importance of this strategy, the Iranian higher education
literature shows a gap in the field of smart specialization in universities. In
addition, the few international articles and reports have not addressed the
components of this strategy, all examining the issue on a case-by-case basis
in specific countries. Therefore, by using the experiences of this country and
extracting the main components of smart specialization in universities, a
comprehensive perspective and a suitable roadmap can be developed for the
policy-makers in the Iranian higher education system. Accordingly, this study
aims to identify the components of the smart specialization strategy in
universities by analyzing the content of relevant articles and international
reports.

Methodology

The present study is qualitative research in which the Metasynthesis strategy
was used. Meta-synthesis is a systematic combination and interpretation of
study findings in a specific field to create a deeper understanding of the
phenomenon. This process consists of four steps: designing questions,
applying search strategy, extraction of key concepts (basic themes), and
combination of key concepts (pre-organizing themes) (Hazell, Lawrence, &
Friedrich-Nel, 2020). In the first stage, research questions were raised by
exploring the relevant study records based on various parameters. The main
research question was: What are the main components of the smart
specialization strategy for universities? In the second step, a systematic review
search strategy was used.

Accordingly, the following specialized research keywords were searched in
the 2010-2020 period in reputable scientific databases, including Science
Direct, Springer, Wiley Online Library, ERIC, Sage Journals, and Emerald
Smart: specialization University, Smart specialization higher education.
Initially, 39 international articles and reports were found. Then, relevant
articles were selected using the reporting chart for systematic reviews and
meta-analyses (PRISMA) (Moher, Liberati, Tetzlaff & Altman, 2009). In the
next step, the Critical Assessment Skills Program was used. Based on its
results, from 39 identified sources, 17 research sources (including four
international reports and 13 authoritative international articles) were selected
for analysis. In the third step, the basic themes (key concepts) of each article
were extracted. Therefore, after re-reading the entire text of the selected
sources, the articles on basic themes (key concepts) were extracted and filed.
The fourth stage was the integration, composition, and interpretation of the
findings. The content analysis method was used for qualitative content
analysis at this stage. The researcher's self-monitoring method was used to
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validate the findings. This approach is recognized as a strategy for validating
findings in the data collection and analysis stages in qualitative research
(Riege, 2003).

Findings

First, the extracted basic themes (key concepts) were categorized into
secondary pre-organizing themes based on the commonalities and differences.
Then, the secondary pre-organizing themes were classified according to the
commonalities and differences into the primary pre-organizing themes
(components of smart specialization in the university) (Table 1).

Discussion

The first component is specialized pedagogy. Curricula and teaching methods
with a global horizon should be compatible with the geography of the
environment. Education should be provided in proportion to the peripheral
issues, challenges, and opportunities. Students should be provided with
educational opportunities in regional and local industries. The learning
processes should be self-taught and exploratory and consist of on-the-job
training that involves training programs to address regional issues.

The second component is specialized research. With increasing investment
in academic research as one of the main pillars of smart specialization strategy
in resolving peripheral issues, research policies and capacities should be
adopted by harmoniously prioritizing regional issues in line with regional,
national, and global issues.

The third component is academic entrepreneurship. University
entrepreneurship emphasizes regional entrepreneurial opportunities. This is
similar to what Pawlowski designed in the model of fourth-generation
universities (social universities) in Poland. Accordingly, all university
entrepreneurship mechanisms must be synchronized with the regional
ecosystem, from research conceptualization to commercialization processes.

The fourth component is specialized governance. To implement the smart
specialization strategy, this component must be broken into macro-level
multi-level governance, regional expertise, and higher education specialist
governance. Macro-level governance involves delegating decision-making
and decision-making authorities to lower levels and creating a network of
stakeholders in governance.

The fifth component is specialized general management. The
implementation approaches should align with the regional capabilities to
enhance the potential and operational capacity of the regions. However, as the
public sector shrinks, the private sector must be able to engage more actively
in healthy competition—the existence of management styles based on bottom-
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up participation through a continuous exchange of academics, government,
and regional representatives.

The sixth component is the specialized management of higher education. In
higher education management and university management, managerial
modernity is required as one of the prerequisites for a smart specialization
strategy. This can be done, for example, by activating regional quality
assurance agencies and regional performance appraisal systems, regional
mission building, promoting homogeneity and coordination between domestic
and foreign universities, rewriting curricula with regional conditions,
facilitating the full participation of the private sector in higher education
decisions, emphasizing the development of postgraduate courses to enhance
the alignment with the elasticity of demand for regional human resources
following the strategy of smart specialization to create a suitable environment.

The seventh component is the development of specialized regions. Regional
development is the primary basis and intellectual core of the specialization
strategy ideators. By creating unique regional ecosystems with the activation
of regional innovation systems with a focus on the university, the
preconditions for establishing this strategy in the regions will be formed.
Therefore, with participatory decision-making in the presence of different
stakeholders, regional capacities and potentials should be used to maximize
the capacity to achieve regional economic growth models.

The eighth component is the development of human capital investment in
human resources. Human capital is recognized as the most important source
of innovation and competition in various organizations. Developing the
human capital of the university community (faculty members, students, and
staff) by improving human resources performance can result in maximum
effectiveness in developing regions.

The ninth component is information and communication technology. By
creating large databases (big data) to maintain information assets, information
sources can be used at higher speeds, more volumes, and fewer costs to
improve the performance of higher education institutions along with new
technologies, such as loT, digitalization, and the use of cloud-based
computing.

The tenth component is finance. Resource allocation mechanisms are the
most important tools in improving the performance of universities. By turning
the allocation of funds inside and outside the university into a process that
depends on the performance and effectiveness of academic output, the
efficiency of academia can be improved desirably. In smart specialization, the
efficient management of the financial system is made possible by developing
and diversifying the institution's revenue sources and comprehensively
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adapting the managing and planning of financial resources to the regional
conditions.

The eleventh component is hard capacity building. These capacities should
be done in two parts, including the development of public infrastructure and
the development of research infrastructure, especially in areas suitable for
specialties. The more physical capacity is developed and the greater the
financial volume allocated to infrastructure activities, the easier the two-way
process between the university and the regions will be.

The twelfth component is legal mechanisms. These mechanisms fall into
two dimensions, including drafting new laws, especially the law of intellectual
property rights in developing countries, which is not favorable, and creating
new rules in information technology and plagiarism. Note that regional
proportions must also be considered in formulating laws. Another dimension
is the rules and regulations within the university that should be reviewed
according to the regional conditions with the presence and participation of all
stakeholders.

The thirteenth component is incentive-support mechanisms. One of the most
critical features of this strategy is paying close attention to incentive and
support mechanisms to promote motivation and develop productive
capacities. Incentives and financial and non-financial support have a strategic
role in improving the university's performance and interaction with regions
and other departments. By integrating these mechanisms into the university's
smart specialization strategy, a suitable platform is created to help the
comprehensive development and growth of the regions.

The fourteenth component is the development of cultural capacities. The
forerunners of any change are cultural contexts. As an open social subsystem,
the academic system interacts with other subsystems of society in addition to
affecting them. Perhaps the cultural context of each ecosystem gives meaning
and direction to the functions of universities. The smart specialization
strategy's last component is creating a competitive atmosphere, as competition
has always been a critical factor in the dynamism and efficiency of academic
and economic activities.
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