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University Science and Technology Innovation Parks (USTIPs) play a crucial role in shaping
knowledge-based economies and advancing the transformation towards smart and sustainable
cities. This paper systematically reviews global studies to examine how USTIPs function as
important hubs for urban innovation, sustainable development, and design transformation. The
review synthesizes key findings from global models, focusing on architectural strategies,
spatial organization, digital infrastructures, sustainability practices, and policy frameworks
that influence the performance of USTIPs. The findings indicate that well-designed USTIPs
help facilitate the development of smart city by promoting technology transfer, enhancing
university—industry—government collaboration, and utilizing IoT and Al technologies to
achieve a sustainable urban environment. In urban design, USTIPs help promote compact city
growth, urban walkability, climate-resilient planning, and low-carbon city development. The
study concludes by highlighting key design and policy implications aimed at strengthening
USTIPs as strategic catalysts for future urban innovation and sustainable city development.
Keywords: Innovation Ecosystems; Smart Cities; Sustainable Urban Development;
University Science and Technology Parks; Urban Design.
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1. Introduction

University Science and Technology Innovation Parks (USTIPs) have recently emerged as leading hubs in the global
knowledge economy, which links the universities, industries, and governments in driving 21st century innovation,
entrepreneurship, and technological advancement (Wu et al., 2025a). USTIPs are anchored in the triple helix model that
provides a structured framework that facilitate knowledge transfer, commercialization of research outputs and formation
of start-up enterprises (Ponlagi¢ Alibegovi¢ et al., 2023; Ghazinoory et al., 2024). As urban centres and cities in developed
countries increasingly evolve into a knowledge based and innovation driven centres, USTIPs have become strategic tools
for facilitating economic transformation and improving long term competitiveness through start-up formation and high-
technology industries (Avila et al., 2025; Valdaliso & Andrés, 2025).

Over the past few decades, USTIPs transformation has rapidly extended beyond their role as conventional research and
business clusters to incorporate a broader perspective of urban development to promote sustainability, and supports smart
city initiatives (Anton-Tejon et al., 2024; Sandoval Hamon et al., 2024). USTIPs have increasingly recognized as catalysts
that influence land-use dynamics, urban growth patterns, and infrastructure development while simultaneously facilitating
sustainable development goals (SDGs) and smart city agendas (Abdullah Kaiser & Deb, 2025; Min & Liu, 2024; Wu et
al., 2025b). This integration enables USTIPs to function not only as technological innovation hubs but also dynamic urban
districts that influence land-use dynamics, transportation systems, and socio-economic interactions within such cities.
Hence, leading to a more compacted, mixed-use, and innovation-driven urban environments (Yang et al., 2025).

USTIPs contribute significantly towards the development of a smart and sustainable city through the adoption of cutting-
edge digital technologies, smart mobility systems, and environmentally responsive design strategies (Avila et al., 2025;
Jiao et al., 2025). Many present-day USTIPs incorporate energy-efficient buildings, renewable energy technologies, smart
mobility solutions, intelligent waste management systems, and green open spaces, aligning their development trajectories
with broader sustainability agendas such as climate resilience, resource efficiency, and low-carbon development (Anton-
Tejon, 2024; Hui et al., Amen et al., 2023; 2023; Meyer & Shah, 2025; Aziz Amen & Ali, 2025). Also, USTIPs exert
significant impact on urban morphology, architectural typologies, and public space integration through the adoption of
mixed-use development with walkable spaces, compact urban form, and spatial design strategies that encourage social
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interaction, creativity, and collaboration for knowledge exchange (Coletto et al., 2024; Jiang et al., 2025; Makhdoom et
al., 2022).

Despite their growing 2 1st century prominence, the performance and impacts of USTIPs vary considerably across regions
due to differences in governance structures, planning frameworks, funding mechanisms, and socio-economic contexts.
While existing studies have extensively examined the economic and technological outcomes of USTIPs, there remains a
notable gap in systematically synthesizing how their spatial configuration, governance structures, and urban design
frameworks jointly influence smart and sustainable city development.

Therefore, the present study conducts a systematic review of global USTIP models to synthesize existing evidence on
their spatial, governance, and technological dimensions, examine their urban morphological patterns, and analyze their
role in shaping smart and sustainable city development. By integrating innovation theory with urban design and planning
perspectives, the study provides a conceptual framework that advances understanding of USTIPs as integrated urban
innovation ecosystems.

2. Conceptual and Theoretical Framework

This study’s conceptual and theoretical frameworks are grounded in an understanding of University Science and
Technology Innovation Parks (USTIPs) as spatially integrated innovation hubs that exhibit a complex interrelationship
between knowledge creation, urban expansion, and the global sustainability agenda (Anton-Tejon et al., 2024; Coletto et
al., 2024; Valdaliso & Andrés, 2025). Earlier studies show that, rather than operating solely as economic or technological
entities, most emerging twenty-first-century USTIPs are conceptualized as unified urban hubs with spatial patterns,
governance structures, and technological infrastructure that jointly influence smart and sustainable city outcomes (Appio
et al., 2019; Pan et al., 2024; Zhou et al., 2025). Therefore, these findings enable the bridging of innovation theory with
architectural and urban design considerations.

2.1 Triple Helix Model and Spatialization of Innovation

The framework relies on the Triple Helix Model of innovation, which highlights the dynamic interaction and synergy
between universities, industry, and government in improving knowledge-based development (Cai & Etzkowitz, 2021;
Etzkowitz & Leydesdorff, 2025). Within the context of USTIPs, these interactions emerge through the planning and
design of research facilities, innovation hubs, business incubators, and other collaborative public spaces (Nauwelaers et
al., 2019; Schnell & Berger, 2025). However, the efficacy of such interactions is greatly influenced by the urban design,
and extent of physical and functional integration with the surrounding city fabric. These observations highlight the need
to extend the Triple Helix Model beyond institutional collaborations to include spatial and urban design considerations.

2.2 Smart City Theory and Digital-Technological Integration

The principles of smart city theory are further incorporated to highlight the role of digital and artificial intelligence
technologies, as well as data-driven governance, in improving productivity and quality of life in urban environments
(Kumar et al., 2024a; Zhang et al., 2025). USTIPs play a key role in developing smart city infrastructure through the
adoption of cutting-edge digital technologies, smart mobility systems, and digital platforms that support smart urban
ecosystems (John et al., 2025). Such innovations are often conceptualized not as isolated systems, but as integral elements
that interact with the urban environment, land-use planning, and performance metrics.

2.3 Principles of Sustainable Urban Development

The framework also integrates key principles of sustainable urbanism, including compact urban form, environmental
responsibility, social inclusiveness, and economic resilience (Callender, 2012; Kapucu et al., 2021). Spatially, USTIPs
influence sustainability outcomes through mixed-use development, climate-responsive layouts, renewable energy
integration, walkability, energy-efficient designs, and green infrastructure. Social sustainability is addressed through
inclusive public spaces, knowledge-sharing environments, and employment opportunities, while economic sustainability
is strengthened through innovation-driven growth and long-term urban adaptability.

2.4 Integrated Framework for Smart and Sustainable Cities

Based on the synthesis of these three perspectives, the proposed conceptual framework (Figure 1) positions emerging
USTIPs as multi-dimensional hubs that integrate interrelated components, including (i) governance and policy structures,
(i) spatial and urban design configuration, (iii) technological and digital infrastructure, (iv) innovation and knowledge
ecosystems, and (v) smart city and sustainability outcomes. The interactions between these components influence the
extent to which USTIPs function as catalysts for smart and sustainable cities. The framework presented in Figure 1
supports the systematic review by providing an analytical outline for examining, comparing, and analyzing global USTIP
models.
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Figure 1. Conceptual Framework Exemplifying the Role of USTIPs in Smart and Sustainable Urban Development.

3. Research Methodology

This study adopted a systematic review of global literature to synthesize up-to-date research on University Science and
Technology Innovation Parks (USTIPs). The literature search covered major academic databases, including Google
Scholar, Web of Science, and Scopus, with a focus on peer-reviewed publications published between 2000 and 2025. The
search keywords included “Science Parks,” “Innovation Parks,” “Smart Cities,” “University Science and Technology
Innovation Parks,” “Sustainable Urban Development,” and “Innovation Hubs.”

The inclusion criteria comprised peer-reviewed journal articles, book chapters, and conference papers published in
English. A two-stage screening process was employed. In the first stage, titles and abstracts were screened to assess
relevance to USTIPs, urban design, sustainability, and innovation. In the second stage, full-text articles were reviewed
with particular attention to discussions on governance structures, spatial configuration, technological infrastructure, and
urban integration.

The systematic review enabled the synthesis of key findings related to USTIP typologies, governance models,
technological infrastructure, urban design integration, and sustainability strategies, which formed the basis for developing
the study’s conceptual framework. Given the heterogeneous nature of USTIP-related studies reported in the existing
literature, a qualitative systematic synthesis approach was adopted.

4. Results and Discussion

4.1 Global Typologies of University Science and Technology Innovation Parks

University Science and Technology Innovation Parks (USTIPs) have evolved substantial over the past few decades
(Klofsten et al., 2025; Lecluyse et al., 2019). This transformation reveals a diverse typology, spatial patterns, and
innovations outcomes globally, leading to the classifications of science and innovation parks into four main types: (i)
campus-integrated parks, which are directly linked to university campuses (Gomez & Derr, 2021); (ii) urban-integrated
parks, which are integrated within cities and are closely related to local industries and environmental infrastructures
(Myalkovsky et al., 2023); (iii) regional or peripheral parks, which promote regional innovation (Nauwelaers et al., 2019;
Shan & He, 2025); and (iv) clustered innovation districts, which leverage on structured partnership between universities
and industries (Kim et al., 2023; Rapetti et al., 2023). Each of these typologies reflects different levels of integration with
the urban fabric, and impact on local socio-economic structure. Table 1 presents the global typologies of USTIPs,
highlighting their spatial integration, key features, and examples from different regions.

Table 1: Typologies of Global University Science and Technology Innovation Parks.

Typology Description Urban Integration = Key Features Examples in Countries (Parks)
i Campus- Directly linked to Within campus Research labs, USA (Stanford Research Park), UK
Integrated university campus  environment incubators, student-  (Cambridge Science Park), China
Parks led startups, (Zhejiang University Science Park)
il. Urban- Embedded within Urban core Mixed-use

Singapore (One-North), Germany

Integrated city centers and developrnent, public (Munich Innovation Campus),
Parks urban cores spaces, industry . . .
. Sweden (Kista Science City)
partnerships
ii. Regional/ Located on urban Edge of city/ Large land area, India (Pune IT Park), Brazil
Peripheral fringe or peri- regional zone long-term growth, (Campinas Tech Park), South
Parks urban areas Korea (Daedeok Innopolis)
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regional
connectivity,

iv. Clustered Networked hubs Multi-city/ regional ~ Collaborative R&D, USA (Research Triangle Park),
Innovation linking multiple clusters co-working learning  China (Zhongguancun Science
Districts universities and spaces, transport Park, Beijing), France (Sophia

industries connectivity Antipolis)

4.2 Governance Structures and Policy Models

University Science and Technology Innovation Parks (USTIPs) operate with different governance structures that often
reflect the diverse level of partnership between universities, industries, and government institutions (Ribeiro et al., 2021;
Sandoval Hamoén et al., 2024). The Triple Helix Model is the dominant framework that emphases structural collaboration
between the three actors i.e., universities, industries, and government in facilitating knowledge transfer, innovation
growth, and economic development (Zadegan et al., 2025). However, the effectiveness of the governance structures
depends not only on institutional frameworks but also key strategic planning tools that support government policies and
integration with the urban environment. USTIPs often exhibit different governance structures. In university-led models,
the university provides the research path, infrastructure, and management, while the industries serve mainly as
collaborators (Kruger & Steyn, 2024; Sarpong et al., 2025). In contrast, the industry-led USTIPs are majorly driven by
private sector investments, with the universities providing the talent and research support. The government models, are
often public-private partnerships, rely on the national and local authorities to provide key infrastructures, policies, and
incentives that facilitates collaboration between universities and industry (Ahmad & Alam, 2025). Such model influences
the allocation of scarce resources, and innovation outcomes, which directly affect impact of USTIPs on urban
sustainability and smart city integration. Table 2 presents the key governance structures and institutional frameworks of
global USTIPs, highlighting the roles of universities, industry, and government in driving innovation ecosystems.

Table 2: Key Governance Structures and Institutional Frameworks of USTIPs.

E}(I)I:fi:lfance El?t]i tution Role of Partners Policy/ Strategic Support flsxczil;lll:lee;::-l?s ;)untrles
i University-led ~ University Industry as tenants ~ University policies, funding, = USA (Stanford Research Park),
and collaborators incubation programs UK (Cambridge Science Park)
ii.  Industry-led Private Sector  University Industry-led R&D funding, Japan (Tsukuba Science City),
provides research commercialization incentives  South Korea (Daedeok
support and talent Innopolis)
iii.  Government- Government University National innovation policies, China (Zhongguancun Science
facilitated/ PPP conducts research;  grants, infrastructure support  Park), Singapore (One-North)

Industry innovates

4.3 Spatial Configuration, Urban Morphology, and City Integration

Recent Studies reveals that spatial configurations of USTIPs significantly influences sustainability outcomes (Avila et
al., 2025; Pan et al., 2024). USTIPs are not only clusters of research facilities; they serve as an innovation hub that require
deliberate integration with the urban environment to maximize accessibility, connectivity, and socio-economic impact
(Hrebennyk et al., 2024). Urban morphology features such as land-use patterns, density, and mixed-use development,
plays a vital role in influencing innovation ecosystems, facilitating partnerships, and improving the utilization of public
spaces (Huang et al., 2025). Research of USTIPs indicated diverse design features. The compact campus layouts have a
dense arrangement of research laboratories, incubators, and academic buildings. These layouts foster strong interaction
within such parks but often have limited connectivity to the larger urban environment. However, the urban-integrated
layouts have the USTIPs integrated within city centers. Such layout helps in improving accessibility, knowledge transfer,
and integration of public infrastructures. While, the regional or peripheral layout provide a comprehensive space for large-
scale industrial clusters but requires an improved strategies to achieve connectivity with the city. Therefore, proper spatial
planning is required to achieve a balance innovation outcomes, urban integration, and sustainable development. Table 3
present key spatial typologies, their characteristics, and their implications for urban integration and sustainability.

Table 3: Spatial Configuration and their Urban Integration in USTIPs.

Typology Key Features Urban Integration ilil;;g;:sbmty ?chii‘::llc)::ei’:ll‘kcs ;)untrles

i Compact Dense arrangement of Limited external On-campus energy ~ USA (Stanford Research
Campus research labs, incubators,  connectivity; strong efficiency, green Park), UK (Cambridge
Layout academic buildings internal collaboration building design Science Park)

ii.  Urban- Mixed-use, multi- High accessibility, Smart mobility, Singapore (One-North),
Integrated  purpose development integration with transport  data-driven urban Germany (Munich Innovation
Layout within city center and public spaces services Campus)

iii.  Regional/  Large land area, Requires transport Renewable energy  India (Pune IT Park),
Peripheral  industrial clusters, R&D infrastructure; regional integration, eco- China (Zhejiang University
Layout zones connectivity friendly planning Science Park)

4.4 Technological Infrastructure and Smart City Linkages
Technological infrastructure serves as a key element of USTIPs, which influences their capacity to foster innovation and
incorporate smart city initiatives (Jiao et al., 2025; Varzeshi et al., 2026). Most 21* century USTIPs has increasingly

4
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adopted digital platforms, Internet of Things (IoT), artificial intelligence (AI) systems, and other data-driven tools to
improve productivity, facilitate knowledge transfer, and foster environmental responsiveness (Kumar et al., 2024b; Rashid
& Kausik, 2024). Such infrastructures not only enhance research and entrepreneurship but also strengthen the urban
connectivity of most USTIPs with its surrounding environment. The adoption of such technologies varies significantly
on the typologies of the park and the local urban context. USTIPs with campus-integrated layout focus more on research
laboratories, high-speed networks, and university-led innovation hubs, while USTIPS with an urban-integrated layout
often focus on smart mobility systems, digital platforms for public engagement, and collaborative spaces embedded within
cities. Regional or peripheral parks prioritize having large-scale industrial technologies and logistics platforms that
requires strong digital connectivity for its integration in cities. Table 4 exemplifies key technological infrastructure
deployed in various USTIP typologies and their role in facilitating smart city initiatives.

Table 4: Key Technologies and their Smart City Linkages in USTIPs.

Typology Key Technologies Smart City Integration Examples in Countries (Cities)

i. Campus- Research labs, high-speed On-campus Al, digital USA (Stanford Research Park), UK
Integrated networks, innovation platforms knowledge-sharing systems (Cambridge Science Park)

ii.  Urban- Smart mobility, digital Urban analytics, smart Singapore (One-North), Germany
Integrated collaboration platforms, [oT transportation, public engagement  (Munich Innovation Campus)

iii.  Regional/ Industrial technologies, logistics ~ Integration with urban centers, India (Pune IT Park), China
Peripheral platforms, cloud-based systems regional smart grids (Zhejiang University Science Park)

4.5 USTIPs and Sustainable Urban Development Outcomes

USTIPs contribute substantially to sustainable urban development through several environmental, social, and economic
aspects, aligning closely with various United Nations Sustainable Development Goals (SDGs).

Environmentally, USTIPs facilitate SDG 7 i.e., Affordable and Clean Energy and SDG 13 i.e., Climate Action by
promoting the adoption of energy-efficient technologies for buildings, integration of renewable energy systems, and
utilization of climate-responsive design strategies. Also, the incorporation of green infrastructure, walkable spaces, and
compact urban forms contributes towards achieving SDG 11 i.e., Sustainable Cities and Communities by reducing
environmental impacts and improving urban resilience.

From the social dimension, USTIPs support the strengthening of SDG 4 i.e., Quality Education and SDG 9 i.e., Industry,
Innovation, and Infrastructure by facilitating knowledge transfer, research commercialization, and innovation-driven
learning environments. The provision of an inclusive collaborative public spaces, interactive working environments, and
other employment opportunities aids in attaining SDG 8 i.e., Decent Work and Economic Growth and promotes social
inclusiveness and community engagement. These social aspects strengthen the role of USTIPs as vital hubs for knowledge
transfer and human capital development.

Lastly, USTIPs contribute economically to SDG 8 and SDG 9 by fostering innovation-led economic growth, attracting
direct investment, and improving regional competitiveness. The integration of smart technologies, digital infrastructure,
and innovation ecosystems facilitates the rapid transition of cities to knowledge-based economies with long-term
resilience and urban adaptability. Thus, these outcomes demonstrate the ability of USTIPs to strengthen global
sustainability agendas at the urban scale by aligning innovation, spatial planning, and governance structures with specific
SDGs. The relationship between USTIPs sustainability outcomes and the specific SDGs are summarized in Table 5.

Table 5: Sustainability aspect of USTIPs and their contributions to SDGs.

Aspect USTIP Contributions Specific SDGs
i Environmental ~ Adoption of energy-efficient building systems, SDG 7 (Affordable and Clean Energy);
sustainability integration of renewable energy, climate-responsive SDG 11 (Sustainable Cities and
design strategies, and integration of green infrastructure Communities); SDG 13 (Climate Action)
and compact forms.
ii. Social Knowledge transfer, research commercialization, SDG 4 (Quality Education); SDG 8 (Decent
sustainability innovation-driven learning environments, inclusive public =~ Work and Economic Growth); SDG 9
spaces, and collaborative work environments, enormous (Industry, Innovation, and Infrastructure)
employment opportunities
iii. Economic Innovation-led economic growth, attraction of SDG 8 (Decent Work and Economic
sustainability investment, regional competitiveness, knowledge-based Growth); SDG 9 (Industry, Innovation, and
economies, and integration of digital smart technologies. Infrastructure)

4.6 Implications for Urban Planning and Design

The findings of this study have significant implications for urban planners, and policy-makers. The review of global
USTIPs highlight the vital need for synergy between urban design, spatial planning, and governance structures with
numerous innovational and technological infrastructure in creating a functional and sustainable urban systems. For
USTIPS to be successful, careful considerations are required for achieving proper accessibility, connectivity, mixed-use
development, and public space integration, with policy frameworks that fosters partnership between universities, industry,
and government. Therefore, designing USTIPs as urban innovation parks rather than the traditional isolated parks ensures
a functional and spatially innovative ecosystems within cities, promoting knowledge transfers, social inclusiveness, and
environmental sustainability. Similarly, integrating smart technologies within the urban fabric helps cities optimize
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resources, by creating an adaptive and sustainable urban environment. Such outcomes serve as a crucial strategy for
emerging cities seeking to leverage university-driven innovation for smart and sustainable urban development.

5. Conclusion

This study systematically reviewed global literature on University Science and Technology Innovation Parks (USTIPs),
examining their key roles as catalysts for smart and sustainable cities. The findings establish the transformation of USTIPs
from the traditional isolated parks into integrated urban hubs that are shaped by different governance models, spatial
configurations, technological infrastructure, and innovational frameworks. The study revealed that effective USTIPs are
often characterized by a strong collaboration between universities, industry, and government, alongside deliberate spatial
integration with urban environment and the utilization of digital smart technologies. The incorporation of these factors
helps USTIPs contribute to environmental sustainability, social inclusiveness, and innovation-driven development. The
review further showed that USTIPs with integrated urban layouts aids in achieving smart cities and sustainable urban
development. Therefore, the outcome of this study is a conceptual framework linking theory of innovation with urban
planning model. Future research could focus on empirical case studies and spatial performance assessments, particularly
in rapidly urbanizing regions, to further validate and refine the specific roles of USTIPs in achieving sustainable urban
development.

Acknowledgements
The authors thank the anonymous reviewers whose insights greatly improved the clarity of the manuscript.

Funding
This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.

Conflicts of Interest
The author(s) report no conflicts of interest.

Data Availability Statement
All data generated or analyzed during this study are included in this published article and its supplementary files.

Institutional Review Board Statement
Not applicable

CRediT Author Statement
Conceptualization: W.Y.; Data curation: A.F.K.; Formal analysis: A.F.K., W.Y; Investigation: A.F.K.; Writing - original
draft: A.F.K.; Writing - review & editing: W.Y.; Funding acquisition: W.Y. All authors have read and approved.

Reference List

Abdullah Kaiser, Z. R. M., & Deb, A. (2025). Sustainable Smart City and Sustainable Development Goals (SDGs): A
review. Regional Sustainability, 6(1), 100193. https://doi.org/10.1016/j.regsus.2025.100193

Ahmad, A. F., & Alam, A. (2025). Role of Public-Private Partnerships in Transforming Education International Journal
for Innovative Research in Multidisciplinary Field 11(2), 186-193. https://doi.org/10.2015/IJIRMF/202502029

Anton-Tejon, M. (2024). Enhancing green innovation: the role of science and technology parks. Applied Economics
Letters, 1-5. https://doi.org/10.1080/13504851.2024.2409951

Anton-Tejon, M., Barge-Gil, A., Martinez, C., & Albahari, A. (2024). Science and technology parks and their
heterogeneous effect on firm innovation. Journal of Engineering and Technology Management, 73, 101820.
https://doi.org/10.1016/j.jengtecman.2024.101820

Appio, F. P., Lima, M., & Paroutis, S. (2019). Understanding Smart Cities: Innovation ecosystems, technological
advancements, and societal challenges. Technological Forecasting and Social Change, 142, 1-14.
https://doi.org/10.1016/j.techfore.2018.12.018

Avila, L. V., Shulla, K., Favarin, R., Filho, W. L., Trevisan, M., Salvia, A. L., Giazzon, L., & Santini, E. (2025). The role
of science and technology parks in meeting the sustainable development goals (importance of sustainability for
the STPS). Discover Sustainability, 6(1), 842. https://doi.org/10.1007/s43621-025-01655-2

Cai, Y., & Etzkowitz, H. (2021). Theorizing the Triple Helix model: Past, present, and future. Triple Helix, 7(2), 189-
226. https://doi.org/10.1163/21971927-bjal0003

Callender, J. (2012). Sustainable Urban Development. In S. J. Smith (Ed.), International Encyclopedia of Housing and
Home (pp. 129-133). Elsevier. https://doi.org/10.1016/B978-0-08-047163-1.00601-9

Coletto, C., Caliari, L., & Callegaro-de-Menezes, D. (2024). Scientific and technological parks in innovation ecosystems:
the proposition of an analytical structure. Competitiveness Review. https://doi.org/10.1108/cr-06-2024-0113

DPonlagi¢ Alibegovié, S., Ajanovic, V., & Marti¢, R. (2023, 2023//). Science and Technology Parks as Part of Innovation
Ecosystem: The Case of Bosnia and Herzegovina. Interdisciplinary Advances in Sustainable Development,
Cham.

Etzkowitz, H., & Leydesdorff, L. (2025). Innovation and the Triple Helix. Scientometrics, 130(6), 3279-3291.
https://doi.org/10.1007/s11192-025-05337-8



https://doi.org/10.1016/j.regsus.2025.100193
https://doi.org/10.2015/IJIRMF/202502029
https://doi.org/10.1080/13504851.2024.2409951
https://doi.org/10.1016/j.jengtecman.2024.101820
https://doi.org/10.1016/j.techfore.2018.12.018
https://doi.org/10.1007/s43621-025-01655-2
https://doi.org/10.1163/21971927-bja10003
https://doi.org/10.1016/B978-0-08-047163-1.00601-9
https://doi.org/10.1108/cr-06-2024-0113
https://doi.org/10.1007/s11192-025-05337-8

ICCAUA Proceedings Journal, Volume 9 (December 2026)

Ghazinoory, S., Khazdoozi, L., & Afshari-Mofrad, M. (2024). Demand-oriented Science and Technology Parks: a New
Tool for Innovation Policy. Triple Helix, 10(3), 359-395. https://doi.org/10.1163/21971927-bjal0045

Gomez, T., & Derr, V. (2021). Landscapes as living laboratories for sustainable campus planning and stewardship: A
scoping review of approaches and practices. Landscape and Urban Planning, 216, 104259.
https://doi.org/10.1016/j.landurbplan.2021.104259

Hrebennyk, N., Labunska, S., Hudakova, M., Litvinova, V., & Filipova, L. (2024). Reviewing the development of science
parks and their impact on the economy in the context of globalisation. Access to Science, Business, Innovation
in the Digital Economy,, 5(3), 526-550. https://doi.org/10.46656/access.2024.5.3(9)

Huang, M., Huang, J., Zhang, W., & Chen, Q. (2025). Multi-Pattern Characteristics and Driving Mechanisms of Mixed
Land Use: A Case Study of Changsha’s Built-Up Areas, China. Land, 14(4), 895.
https://doi.org/10.3390/1and 14040895

Hui, C. X, Dan, G., Alamri, S., & Toghraie, D. (2023). Greening smart cities: An investigation of the integration of urban
natural resources and smart city technologies for promoting environmental sustainability. Sustainable Cities and
Society, 99, 104985. https://doi.org/10.1016/j.scs.2023.104985

Jiang, Y., Li, T., Xu, H., Huang, X., Li, H., & Wang, Z. (2025). Exploring the factors influencing visits to urban parks:
A case study of Beijing's central urban area. Applied Geography, 178, 103613.
https://doi.org/10.1016/j.apgeog.2025.103613

Jiao, H., Wang, T., Libaers, D., Yang, J., & Hu, L. (2025). The relationship between digital technologies and innovation:
A review, critique, and research agenda. Journal of Innovation & Knowledge, 10(1), 100638.
https://doi.org/10.1016/j.jik.2024.100638

John, J., David Amar Raj, R., Karimi, M., Nazari, R., Yanamala, R. M. R., & Pallakonda, A. (2025). Artificial Intelligence
for Smart Cities: A Comprehensive Review Across Six Pillars and Global Case Studies. Urban Science, 9(7),
249. https://doi.org/10.3390/urbansci9070249

Kapucu, N., Ge, Y. G., Martin, Y., & Williamson, Z. (2021). Urban resilience for building a sustainable and safe
environment. Urban Governance, 1(1), 10-16. https://doi.org/10.1016/j.ugj.2021.09.001

Kim, H., Hwang, S.-J., & Yoon, W. (2023). Industry cluster, organizational diversity, and innovation. International
Journal of Innovation Studies, 7(3), 187-195. https://doi.org/10.1016/j.1jis.2023.03.002

Klofsten, M., Lofsten, H., & Albahari, A. (2025). A typology approach to understanding the diversity of Science Parks.
Technovation, 145, 103267. https://doi.org/10.1016/j.technovation.2025.103267

Kruger, S., & Steyn, A. A. (2024). Developing breakthrough innovation capabilities in university ecosystems: A case
study from South Africa. Technological Forecasting and Social Change, 198, 123002.
https://doi.org/10.1016/j.techfore.2023.123002

Kumar, S., Verma, A. K., & Mirza, A. (2024a). Artificial Intelligence-Driven Governance Systems: Smart Cities and
Smart Governance. In Digital Transformation, Artificial Intelligence and Society: Opportunities and Challenges
(pp- 73-90). Springer Nature Singapore. https://doi.org/10.1007/978-981-97-5656-8 5

Kumar, S., Verma, A. K., & Mirza, A. (2024b). Digitalisation, Artificial Intelligence, loT, and Industry 4.0 and Digital
Society. In Digital Transformation, Artificial Intelligence and Society: Opportunities and Challenges (pp. 35-
57). Springer Nature Singapore. https://doi.org/10.1007/978-981-97-5656-8 3

Lecluyse, L., Knockaert, M., & Spithoven, A. (2019). The contribution of science parks: a literature review and future
research agenda. The Journal of Technology Transfer, 44(2), 559-595. https://doi.org/10.1007/s10961-018-

09712-x
Amen, M. A., Afara, A., & Nia, H. A. (2023). Exploring the Link between Street Layout Centrality and Walkability for
Sustainable Tourism in Historical Urban Areas. Urban Science, 7(2), 67.

https://doi.org/10.3390/urbansci7020067

Amen, M. A., & Ali, F. A. (2025). Analyzing the impact of spatial centrality and courtyard diversity on tourist attractions
in the walled city of Lefkosa. PLOS One, 20(8), e0330956. https.//doi.org/10.1371/journal. pone.0330956

Makhdoom, I., Lipman, J., Abolhasan, M., & Challen, D. (2022). Science and Technology Parks: A Futuristic Approach.
IEEE Access, 10,31981-32021. https://doi.org/10.1109/ACCESS.2022.3159798

Meyer, E. L., & Shah, A. U. L. (2025). Renewable Energy and Smart Technologies Integration for Adaptive and
Sustainable Architecture. In M. Noguchi (Ed.), Sustainable Built Environment for People and Society.
IntechOpen. https://doi.org/10.5772/intechopen. 1009931

Min, J., & Liu, Z. (2024). Science, technology and innovation driving urban land use and urban planning development:
policy and practice. Applied Mathematics and Nonlinear Sciences, 9(1). https://doi.org/10.2478/amns-2024-
0703

Myalkovsky, R., Plahtiy, D., Bezvikonnyi, P., Horodyska, O., & Nebaba, K. (2023). Urban parks as an important
component of environmental infrastructure: Biodiversity conservation and recreational opportunities. Ukrainian
Journal of Forest and Wood Science, 14(4), 57-72. https://doi.org/10.31548/forest/4.2023.57

Nauwelaers, C., Kleibrink, A., & Ciampi Stancova, K. (2019). Science Parks and Place-based Innovation. In S. Amoroso,
A. N. Link, & M. Wright (Eds.), Science and Technology Parks and Regional Economic Development: An
International Perspective (pp. 75-98). Springer International Publishing. https://doi.org/10.1007/978-3-030-
30963-3 6

Pan, S.-C., Fan, P., Hu, T.-S., Li, H.-Y., & Liu, W.-S. (2024). An Anticipatory Practice for the Future of Science Parks:
Understanding the Indices and Mechanisms on Different Spatial Scales of Regional Innovation Systems.
Sustainability, 16(11), 4600. https://doi.org/10.3390/su16114600



https://doi.org/10.1163/21971927-bja10045
https://doi.org/10.1016/j.landurbplan.2021.104259
https://doi.org/10.46656/access.2024.5.3(9
https://doi.org/10.3390/land14040895
https://doi.org/10.1016/j.scs.2023.104985
https://doi.org/10.1016/j.apgeog.2025.103613
https://doi.org/10.1016/j.jik.2024.100638
https://doi.org/10.3390/urbansci9070249
https://doi.org/10.1016/j.ugj.2021.09.001
https://doi.org/10.1016/j.ijis.2023.03.002
https://doi.org/10.1016/j.technovation.2025.103267
https://doi.org/10.1016/j.techfore.2023.123002
https://doi.org/10.1007/978-981-97-5656-8_5
https://doi.org/10.1007/978-981-97-5656-8_3
https://doi.org/10.1007/s10961-018-09712-x
https://doi.org/10.1007/s10961-018-09712-x
https://doi.org/10.3390/urbansci7020067
https://doi.org/10.1109/ACCESS.2022.3159798
https://doi.org/10.5772/intechopen.1009931
https://doi.org/10.2478/amns-2024-0703
https://doi.org/10.2478/amns-2024-0703
https://doi.org/10.31548/forest/4.2023.57
https://doi.org/10.1007/978-3-030-30963-3_6
https://doi.org/10.1007/978-3-030-30963-3_6
https://doi.org/10.3390/su16114600

ICCAUA Proceedings Journal, Volume 9 (December 2026)

Rapetti, C., Pique, J. M., Etzkowitz, H., Miralles, F., & Duran, J. (2023). Development of Innovation Districts: A
Performance Assessment. Triple Helix, 10(1), 77-124. https://doi.org/10.1163/21971927-bjal0040

Rashid, A. B., & Kausik, M. D. A. (2024). Al revolutionizing industries worldwide: A comprehensive overview of its
diverse applications. Hybrid Advances, 7, 100277. https://doi.org/10.1016/j.hybadv.2024.100277

Ribeiro, J. d. A., Ladeira, M. B., Faria, A. F. d., & Barbosa, M. W. (2021). A reference model for science and technology
parks strategic performance management: An emerging economy perspective. Journal of Engineering and
Technology Management, 59, 101612. https://doi.org/10.1016/j.jengtecman.2021.101612

Sandoval Hamoén, L. A., Ruiz Pefalver, S. M., Thomas, E., & Fitjar, R. D. (2024). From high-tech clusters to open
innovation ecosystems: a systematic literature review of the relationship between science and technology parks
and universities. The Journal of Technology Transfer, 49(2), 689-714. https://doi.org/10.1007/s10961-022-
09990-6

Sarpong, D., Meissner, D., Moraes, G. H. S. M. d., & Vismara, S. (2025). The impact of university-industry engagement
and the rise of competency transfer partnerships. The Journal of Technology Transfer.
https://doi.org/10.1007/s10961-025-10251-5

Schnell, L., & Berger, E. S. C. (2025). Sharing and exchange dynamics in entrepreneurial spaces: a systematic literature
review and conceptualization. Technological Forecasting and Social Change, 218, 124185.
https://doi.org/10.1016/j.techfore.2025.124185

Shan, L., & He, S. (2025). The role of peri-urban parks in enhancing urban green spaces accessibility in high-density
contexts: An environmental justice perspective. Landscape and Urban Planning, 254, 105244.
https://doi.org/10.1016/j.landurbplan.2024.105244

Valdaliso, J. M., & Andrés, C. (2025). Science and technology parks as evolving policy instruments: challenges when
embracing the innovation district model. FEuropean  Planning  Studies, 33(4), 646-664.
https://doi.org/10.1080/09654313.2025.2490119

Varzeshi, S., Fien, J., & Irajifar, L. (2026). Integrating Smart City Technologies and Urban Resilience: A Systematic
Review and Research Agenda for Urban Planning and Design. Smart Cities, 9(1), 2.
https://doi.org/10.3390/smartcities9010002

Wu, Y., Zhang, S., Koko, A. F., & Han, Z. (2025a). Analyzing the Correlation Between the Growth of University Science
and Technology Innovation Parks (USTIPs) and Regional Economic Development in Yangtze River Delta,
China. Systems, 13(12), 1105. https://doi.org/10.3390/systems13121105

Wu, Y., Zhang, S., Koko, A. F., & Han, Z. (2025b). Spatio-temporal correlation between growth of science and
technology innovation parks (STIPs) and urban development in Yangtze Delta region (YDR), China using
remote sensing and GIS techniques. Geocarto International, 40(1), 2453617.
https://doi.org/10.1080/10106049.2025.2453617

Yang, Y., Liu, Y., Chen, Q., & Du, S. (2025). The Influence of “Industry—City—Innovation” Functional Mixing on the
Innovative Development of Sci-Tech Parks Under the Background of Urbanization. Sustainability, 17(8), 3715.
https://doi.org/10.3390/sul7083715

Zadegan, M. G., Ghazinoory, S., & Nasri, S. (2025). The Triple Helix Model of Innovation and Sustainable Development
Goals: A Literature Review. Sustainable Development, 33(S1), 1482-1497. https://doi.org/10.1002/sd.70041

Zhang, F., Ferm, J., Park, B.-G., Hsu, L.-F., & Sonn, J. W. (2025). Governing the smart city and smart governance: re-
examining digital urban infrastructure. International Journal of Urban Sciences, 29(supl), 1-8.
https://doi.org/10.1080/12265934.2025.2567097

Zhou, M., Yang, T., Wu, Z., & Zhou, S. (2025). Innovation districts: A bibliometric-systematic literature review and

dynamic systems framework development. Sustainable Futures, 10, 101290.
https://doi.org/10.1016/j.sftr.2025.101290



https://doi.org/10.1163/21971927-bja10040
https://doi.org/10.1016/j.hybadv.2024.100277
https://doi.org/10.1016/j.jengtecman.2021.101612
https://doi.org/10.1007/s10961-022-09990-6
https://doi.org/10.1007/s10961-022-09990-6
https://doi.org/10.1007/s10961-025-10251-5
https://doi.org/10.1016/j.techfore.2025.124185
https://doi.org/10.1016/j.landurbplan.2024.105244
https://doi.org/10.1080/09654313.2025.2490119
https://doi.org/10.3390/smartcities9010002
https://doi.org/10.3390/systems13121105
https://doi.org/10.1080/10106049.2025.2453617
https://doi.org/10.3390/su17083715
https://doi.org/10.1002/sd.70041
https://doi.org/10.1080/12265934.2025.2567097
https://doi.org/10.1016/j.sftr.2025.101290

