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This study aimed to identify, categorize, and conceptually organize the key factors affecting the
development of incubation and technology centers in Iran’s free zones and to propose an
integrated framework for explaining these factors. This study employed a systematic literature
review combined with thematic analysis and was conducted in accordance with the PRISMA
2020 guidelines. Systematic searches were performed in Scopus, Web of Science, SID, Magiran,
Google Scholar, Irandoc, and relevant official reports. A total of 328 records were initially
identified; after removing 37 duplicates, 291 records underwent title and abstract screening.
Following two-stage screening, full-text assessment, and methodological quality appraisal using
CASP and adapted quality criteria, 61 eligible studies were included in the final synthesis. Study
selection and appraisal were independently conducted by two researchers. Cohen’s kappa
coefficients for title/abstract screening, full-text screening, and quality assessment were 0.82,
0.79, and 0.87, respectively. Data were analyzed using Braun and Clarke’s six-phase thematic
analysis approach. Approximately 480 initial codes were condensed into 27 subcategories, 12
subthemes, and four overarching themes. The process layer emerged as the most frequently
supported dimension, identified in 52 studies (85.2%), encompassing professional management,
the university—industry—government Triple Helix model, knowledge transfer, and digital
infrastructure. The input layer, comprising policymaking, institutional frameworks, and foreign
direct investment, was supported by 48 studies (78.7%). The output layer, including technology
entrepreneurship, intelligence industry, and competitive clusters, was identified in 45 studies
(73.8%). The outcome layer, encompassing sustainable economic growth, value creation, and
free-zone resilience, was supported by 39 studies (63.9%). These findings resulted in a proposed
four-layer conceptual framework consisting of inputs, processes, outputs, and outcomes. The
development of incubation and technology centers in Iran’s free zones requires a systemic
approach integrating institutional and policy stability, professional management, effective
university—industry—government collaboration, knowledge transfer, digital infrastructure, and
technology entrepreneurship. The proposed four-layer framework provides a useful foundation
for policymaking and future empirical research, although the causal relationships among its
components require quantitative validation.

Keywords: Free trade-industrial zones; technology incubators; science and technology parks;
systematic review; thematic analysis; Triple Helix; four-layer conceptual model.
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Extended Abstract

Introduction

Free trade-industrial zones and special economic zones have become important instruments of
regional development policy, particularly in developing and emerging economies seeking to accelerate
investment, exports, employment creation, technology transfer, and integration into global value chains.
Historically, these zones were primarily established to provide geographically bounded environments in
which customs, taxation, investment, and administrative regulations were more favorable than those
prevailing in the domestic economy. Nevertheless, international experience demonstrates that preferential
regulations and fiscal incentives alone do not guarantee sustainable regional development. The
effectiveness of such zones depends substantially on their institutional quality, governance arrangements,
integration with domestic production systems, technological capabilities, and ability to generate
knowledge-intensive economic activities (Bost, 2019; Zeng, 2015, 2021). Accordingly, the evolution of
special economic zones has increasingly involved a transition from conventional export-processing and
low-cost manufacturing models toward integrated, innovation-oriented, and knowledge-based
development systems.

The experience of successful Asian economies demonstrates that this transition requires the
simultaneous development of technological capabilities, knowledge networks, innovation institutions, and
supportive policy environments. China’s transition toward a knowledge-based economy illustrates how
special economic zones, science parks, research incentives, and educational reforms can interact to
facilitate technological learning and industrial upgrading (Ramesh, 2012). Similarly, evidence from the
Suzhou Industrial Park indicates that global knowledge, professional governance, international expertise,
and a comprehensive value-chain approach can transform a special economic zone into a competitive
innovation-oriented regional center (Zeng, 2016). Contemporary approaches to free economic zones
therefore increasingly emphasize digital transformation, advanced technologies, smart infrastructure, and
integration with broader innovation ecosystems (Lee, 2022; Ye et al., 2022).

Within this changing development paradigm, science and technology parks, business incubators,
accelerators, and other innovation-support institutions have assumed a central role. These organizations
provide mechanisms through which knowledge can be commercialized, technology-oriented
entrepreneurship can be supported, and linkages among universities, firms, investors, and public
institutions can be strengthened. Evidence from Indonesia suggests that science and technology parks can
contribute to innovation-based regional development when universities, government agencies, and
business enterprises participate in coordinated innovation networks (Soenarso et al., 2013). Research on
Russian technoparks similarly demonstrates that innovation-support structures can contribute to
technology entrepreneurship when they are accompanied by effective management, commercialization
services, and institutional support (Klyucharev et al., 2017; Trelewicz, 2012). Studies conducted in Iran have
also highlighted the importance of science and technology parks and incubation centers for technology
transfer and university—industry collaboration, although limitations related to resource allocation,
governance, and commercialization remain evident (Soleimani, 2012).

The effectiveness of incubation and technology centers, however, cannot be explained merely by
their physical establishment. Successful business incubation depends on professional management, access
to finance, networking, specialized support services, market connections, and the ability to facilitate
entrepreneurial learning (Meru & Struwig, 2015). The emergence of digital incubation has further expanded
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the importance of knowledge transfer and network-based interactions, as entrepreneurial knowledge can
now circulate through digital platforms and distributed innovation communities (Le Loarne-Lemaire et al.,
2023). Similarly, the development of high-technology industries depends on effective interaction among
government, universities, and industrial firms rather than isolated organizational efforts (Klyucharev &
Chursina, 2021). Consequently, the development of incubation and technology centers in free zones should
be understood as an ecosystem-level process rather than as an infrastructure-development project.

Institutional conditions constitute another fundamental determinant of the performance of firms
and innovation centers operating within free zones. Empirical evidence suggests that institutional stability,
regulatory predictability, governmental support, and access to resources significantly influence firm
performance within free-trade environments (Akbari et al., 2019). Experiences from Taiwan demonstrate
that institutional innovation and credible governmental commitment can reduce uncertainty and encourage
investment in high-risk and technology-oriented activities (Haggard & Zheng, 2014). Conversely, excessive
government intervention and weak competitive mechanisms can undermine collaborative and
entrepreneurial behavior within special economic zones and industrial parks (Sosnovskikh, 2017). More
recent research on industrial parks has similarly emphasized the importance of effective governance,
infrastructure, regional integration, and coordinated development policies (Davymuka, 2025).

Investment attraction represents another major component of technological development in free
zones. Foreign direct investment can provide not only financial capital but also advanced technologies,
managerial knowledge, international standards, and access to global markets. Research has shown that
regulatory conditions, infrastructure, management quality, geographical characteristics, and policy
incentives influence investment attraction in free zones (Nahidi et al., 2011; Pauceanu, 2016). International
evidence also demonstrates that foreign investment patterns are sensitive to broader political and economic
conditions, particularly under sanctions and heightened geopolitical uncertainty (Girko et al., 2018; Gutnik
& Trofimova, 2018). Thus, technology-oriented investment attraction requires more than financial
incentives; it depends on institutional credibility and the capacity of local innovation systems to absorb
external knowledge.

The spatial organization of technological activity is also important. Special economic zones,
industrial parks, innovation clusters, and technology parks represent different forms of spatial economic
organization whose development effects depend on their connections with cities, infrastructure, firms, and
knowledge institutions (Zakharchenko & Zakharchenko, 2021). High-technology clustering may strengthen
competitiveness by facilitating knowledge spillovers, specialized labor markets, and access to shared
facilities (Panfilova et al., 2020). At the same time, the location of major technology-intensive industries
can influence regional disparities and regional development trajectories (Kuznetsova & Bobrovsky, 2022).
Innovation-oriented industrial cooperation can further reinforce technology transfer and cluster formation
when appropriate institutional and legal structures are available (Boiko et al., 2021).

For Iran, these issues are particularly significant because free trade-industrial zones were
established with objectives that included investment attraction, non-oil exports, technology transfer,
employment creation, and regional development. Nevertheless, evidence concerning their economic and
technological performance remains mixed. Studies of the Anzali Free Zone have reported limitations in
achieving expected regional growth outcomes, while more recent assessments indicate certain
improvements in local manufacturing alongside persistent systemic challenges (Deliri, 2021; Kheyroddin et
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al., 2025). Research on the international competitiveness of Iranian free zones has also emphasized the
importance of management, economic conditions, governmental strategy, international relations, and
resilience (Rashnoudi et al., 2019). Sustainable development assessments further suggest that free-zone
performance must be evaluated through interconnected economic, institutional, social, and environmental
dimensions (Ghiyasvand et al., 2025).

Other Iranian studies have demonstrated the relevance of integrated policymaking for non-oil
exports, marketing efficiency, investment-based value creation, megaproject development, and human
resource management (Abbaspour et al., 2024; Hamzeh et al., 2024; Panahifar et al., 2021; Saadat Gharabagh et
al., 2020; Zare & Azizian Kalkhouran, 2023). Moreover, free zones can potentially function as innovation-
policy laboratories capable of supporting knowledge-based firms, venture investment, technology
commercialization, and innovation clusters (Soltanzadeh et al., 2023). Emerging concepts such as the
intelligence industry, Industry 4.0, smart industrial development, sustainable industrial parks, and socially
oriented entrepreneurship further demonstrate the expanding scope of contemporary regional innovation
policy (Honchar et al., 2024; Pavlov, 2024; Petrova, 2019; Rweyendela & Kombe, 2024; Zhou, 2015). Despite
this growing literature, findings remain fragmented across institutional, managerial, financial,
technological, spatial, and entrepreneurial domains. Therefore, the present study aimed to systematically
identify, categorize, and conceptually organize the key factors influencing the development of incubation
and technology centers in free zones through a systematic review and thematic analysis.

Methods and Materials

This study was conducted as a systematic literature review using a thematic analysis approach.
The review process followed a structured multi-stage procedure consisting of systematic searching,
duplicate removal, title and abstract screening, full-text assessment, methodological quality appraisal, and
qualitative synthesis. Searches were conducted across Scopus, Web of Science, SID, Magiran, Google
Scholar, Irandoc, and relevant official reports. The initial search yielded 328 records. After removing 37
duplicates, 291 records remained for title and abstract screening. Two researchers independently
performed the screening process, and disagreements were resolved through discussion and reference to
the predefined eligibility criteria.

Following initial screening, 93 documents were selected for full-text assessment. The
methodological quality of eligible studies was evaluated using the appropriate CASP checklists and
adapted criteria for policy-oriented and official documents. Studies scoring below the predetermined
quality threshold were excluded. Finally, 61 studies were retained for thematic synthesis. Inter-rater
agreement was assessed using Cohen’s kappa during title and abstract screening, full-text screening, and
methodological quality assessment.

Thematic analysis was performed using a six-stage process involving familiarization with the data,
generation of initial codes, construction of candidate themes, theme review, definition and naming of
themes, and preparation of the final synthesis. Approximately 480 initial codes were extracted from the
selected studies. Through iterative comparison and consolidation, these codes were reduced to 27
subcategories, 12 subthemes, and four overarching thematic layers. The resulting conceptual structure was
interpreted as an integrated framework of inputs, processes, outputs, and outcomes associated with the
development of incubation and technology centers in free zones.

Findings



m Fadaei et al. Journal of Technology in Entrepreneurship and Strategic Management 6:1 (2027) 1-25

PUELISLLING INSTUTUTE

Of the 61 studies included in the final synthesis, 35 studies, representing 57.4% of the final sample,
were classified as Tier 1 studies directly addressing Iranian free zones, while 26 studies, representing
42.6%, were classified as complementary Tier 2 studies with transferable implications for the Iranian
context. Regarding methodological orientation, 34 studies, or 55.7%, used mixed-method designs, 17
studies, or 27.9%, were qualitative, and 10 studies, or 16.4%, employed quantitative approaches.

The thematic analysis identified four major layers and 12 underlying subthemes. The process layer
was the most frequently supported thematic dimension and appeared in 52 studies, corresponding to 85.2%
of the included literature. This layer consisted primarily of professional management, university—industry—
government Triple Helix interactions, knowledge and technology transfer, and digital and multimodal
infrastructure.

The input layer was supported by 48 studies, representing 78.7% of the reviewed literature. Its
principal components included policymaking, institutional stability, facilitating regulations, incentive
structures, and foreign direct investment attraction. These factors represented the institutional and resource
foundations required for technology-center development.

The output layer was identified in 45 studies, corresponding to 73.8% of the evidence base. It
comprised technology entrepreneurship, the development of intelligence-oriented industries, competitive
clusters, and innovation networking. These elements were interpreted as intermediate manifestations of
effective institutional and process conditions rather than final regional development outcomes.

The outcome layer was supported by 39 studies, equivalent to 63.9% of the selected studies. It
included sustainable economic growth, value-added creation, and economic-institutional resilience in free
zones. The synthesis consequently produced a four-layer conceptual framework in which institutional and
investment inputs provide the enabling conditions for development; managerial, collaborative,
knowledge-transfer, and infrastructural processes transform these inputs into technology-oriented outputs;
and these outputs contribute to longer-term regional economic and resilience outcomes.

The analysis also indicated that the boundaries between the four layers were not completely rigid.
Digital infrastructure, for example, could function both as an enabling input and as an operational process
capacity. Similarly, foreign direct investment could be interpreted as an initial resource as well as a
consequence of improved institutional performance. The findings therefore suggested that the proposed
model should not be interpreted as a strictly linear causal sequence but as an interconnected system
characterized by potential feedback relationships among its components.

Discussion and Conclusion

The findings demonstrate that the development of incubation and technology centers in free zones
is primarily a systemic governance and capability-building challenge rather than simply a matter of
constructing physical facilities or offering fiscal incentives. The prominence of the process layer indicates
that institutional resources can generate meaningful technological outcomes only when they are converted
through professional management, effective collaboration, knowledge transfer, and adequate digital
infrastructure. In other words, the quality of implementation appears to be as important as the availability
of initial resources.

The strong representation of institutional and investment factors in the input layer further suggests
that predictable regulations, policy continuity, investment facilitation, and credible governance form the
foundation upon which technology ecosystems develop. Nevertheless, institutional incentives alone are
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insufficient when managerial capacity, collaborative networks, and knowledge-commercialization
mechanisms are weak. This helps explain why free zones may possess extensive legal incentives while
still demonstrating limited technological upgrading.

The output layer highlights the need to evaluate incubation centers according to the quality of the
entrepreneurial and technological activities they generate. The number of established firms or incubated
businesses alone provides an incomplete measure of effectiveness. More meaningful indicators include
the formation of technology-oriented enterprises, knowledge-intensive clusters, advanced digital
industries, intellectual-property generation, commercialization activity, specialized employment, and
access to external markets.

The final outcome layer reinforces the view that incubation and technology centers should
ultimately contribute to broader regional objectives. Their success should therefore be reflected not only
in firm-level performance but also in sustainable economic growth, higher value added, regional
resilience, and stronger connections between free zones and surrounding economies. A technology center
that remains institutionally isolated from regional production networks is unlikely to generate substantial
developmental spillovers.

Overall, the proposed four-layer framework provides an integrated conceptual structure for
organizing the fragmented evidence on technology-center development in free zones. It suggests that
effective development requires coordinated progress across institutional inputs, operational processes,
innovation outputs, and long-term regional outcomes. The model should not be regarded as establishing
definitive causal relationships because it was derived from qualitative synthesis rather than direct
empirical testing. Instead, it offers a theoretically and practically useful framework for future validation,
policy design, comparative assessment, and the development of measurable indicators for technology-
oriented transformation in free zones.
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